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Welcome to the EAAP 2022 in Porto

On behalf of the Portuguese Organizing Committee, we are honored and delighted to welcome
you at the 73" EAAP Annual Meeting being held at the wonderful world heritage city of Porto, in
Portugal. The last EAAP meeting held in Portugal was in 1987. 35 years and one pandemic later,
Portugal has the privilege to finally again host the annual meeting of EAAP.

The years we are living show us that our sector never stops, that animal production continues
to put food in people’s houses, and that we are an essential part of society. This year, recent war
events at our door have put the society under high economic and societal changes. To add up we
are faced with the undergoing climate urgency and still adapting to the post pandemic crisis. This
conjuncture increases the challenges of Animal Science making them even more relevant than
ever, with a consequent higher engagement and responsibility from the scientific community.

The program will cover various areas of knowledge, such as nutrition, genetics, physiology, animal
health and welfare, livestock farming systems, precision livestock farming, insect production and
use, cattle, horse, pig, sheep and goat production. These topics will be filled with innovation and
recent scientific results leading animal production in the right path.

The European Federation of Animal Science (EAAP) Annual Meeting gives an opportunity for the
application of new ideas in practice through many parallel sessions, poster presentations, and
discussions about scientific achievements in livestock production all around the world. The Plenary
Session,under the topic "The coexistence of wildlife and livestock”is a must of 2022 Porto Meeting.

Moreover, as we know, this Meeting is a privileged discussion forum where the research community
meets with the industry, to discuss and plan for and how to address the multiple challenges that
the animal science sector has to cope with in the upcoming years. All these activities make the
EAAP Annual Meeting one of the largest animal science congresses in the world.

Of course our unforgettable social program throughout the week promotes all this scientific
activities and networking even more. Starting with the welcome ceremony the programme follows
with a typical Portuguese night, a gala dinner and finishes with remarkable technical tours. In
parallel an exquisite accompanying persons program is available.

We hope that the 73" Annual Meeting of EAAP: EAAP 2022, is a unique opportunity to add work
with pleasure. We wish you a very pleasant stay in our beautiful city and country!

Ana Sofia Santos and Olga Moreira
Chairmen of the Portuguese Organizing Committee
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Friends of EAAP

By creating the ‘Friends of EAAP’ EAAP offers the opportunity to industries to receive services from

EAAP in change of a fixed sponsoring amount of support every year.

« The group of supporting industries are layered in three categories: ‘silver; ‘gold’ and ‘diamond’
level.

« ltis offered an important discount (one year free of charge) if the sponsoring industry will
agree for a four years period.

- EAAP will offer the service to create a scientific network (with Research Institutes and Scientists)
around Europe.

« Creation of a permanent Board of Industries within EAAP with the objective to inform, influence
the scientific and organizational actions of EAAP, like proposing choices of the scientific sessions
and invited speakers and to propose industry representatives for the Study Commissions.

« Organization of targeted workshops, proposed by industries.

« EAAP can represent and facilitate activities of the supporting industries toward international
legislative and regulatory organizations.

« EAAP can facilitate the supporting industries to enter in consortia dealing with internationally
supported research projects.

Furthermore EAAP offers, depending to the level of support (details on our website: www.eaap.org):

« Free entrances to the EAAP annual meeting and Gala dinner invitation.

+ Free registration to journal animal.

« Inclusion of industry advertisement in the EAAP Newsletter, in the banner of the EAAP website,
in the Book of Abstract and in the Programme Booklet of the EAAP annual meeting.

« Inclusion of industry leaflets in the annual meeting package.

+ Presence of industry advertisements on the slides between presentations at selected standard
sessions.

+ Presence of industry logos and advertisements on the slides between presentations at the
Plenary Sessions.

+  Public Recognition by the EAAP President at the Plenary Opening Session of the annual meeting.

« Discounted stands at the EAAP annual meeting.

+ Invitation to meetings (at every annual meeting) to discuss joint strategy EAAP/Industries with
the EAAP President, Vice-President for Scientific affair, Secretary General and other selected
members of the Council and of the Scientific Committee.

Contact and further information

If the industry you represent is interested to become ‘Friend of EAAP’ or want to have further
information please contact jean-marc.perez0000@orange.fr or EAAP secretariat (eaap@eaap.org,
phone : +39 06 44202639).

The Organization

EAAP (The European Federation of Animal Science) organises every year an international meeting
which attracts between 900 and 1,500 people. The main aims of EAAP are to promote, by means
of active co-operation between its members and other relevant international and national
organisations, the advancement of scientific research, sustainable development and systems of
production; 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
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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

«  Torun Wallgren (President)
« Ines Adriaens (Vice President)
« Marcin Pszczola (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 the future employer expectations;

+  Fine-tune our skills through EAAP meetings, expand the special young scientists’sessions, and/
or start online webinars/trainings 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 35 years of age OR within 10 years after PhD-graduation

Just request your membership form (torun.wallgren@slu.se) and become member of this network!
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74th Annual Meeting of the European Federation of Animal Science

Lyon, France, August 26" to September 15t, 2023

Organizing Committees

The 74t EAAP annual meeting is locally co-organized by the French National Research Institute
for Agriculture, Food, and Environment (INRAE) and the French Association for Animal Production
(AFZ). 1t will be organised jointly with the scientific meetings of the World Association for Animal
Production (WAAP) and of Interbull.

The organisation of this event is also in close collaboration with other French institutions, including
France Génétique Elevage (FGE), the French Livestock institute (IDELE), VetAgro Sup and ISARA
which are both institutions of higher education and research in agriculture and food sciences, and
finally CIRAD, the French agricultural research and international cooperation organization working
for the sustainable development of tropical and Mediterranean regions.

French Committees

President
Jean-Francois Hocquette (INRAE, AFZ)

Local organizing committee

Jean-Francois Hocquette (INRAE, AFZ), Adeline Dubost (INRAE), Sabrina Gasser (INRAE), Valérie
Heuzé (AFZ), Jérome Normand, Emmanuelle Caramelle-Holtz (IDELE), Charlotte Chéne (VetAgro
Sup), Karima Latti (ISARA),

Steering committee
Patrick Chapoutot, Jean-Louis Peyraud, Rene Baumont, Sabrina Gasser, Philippe Chemineau,
Emmanuelle Gilot-Fromont, Fabienne Blanc, Karine Chalvet-Monfray, Marie-Pierre Ellies, Latifa Najar

Scientific committee
Precision Livestock Farming Nathalie Hostiou, Amélie Fischer

Genetics Laurent Journaux, Jean-Pierre Bidanel
Nutrition Latifa Najar, Jaap Van Milgen

Health and Welfare Christian Ducrot, Alice De Boyer-des-Roches
Animal Physiology Isabelle Louveau, Xavier Druart

Livestock Farming Systems Vincent Thenard, Marie-Odile Nozieres-Petit
Cattle Production René Baumont, Christophe Denoyelle
Sheep and Goat Production  Jérémie Jost

Pig Production Ludovic Brossard, Christine Roguet

Horse Production Marion Cressent, Léa Lansade

Insects Franck Pierre, Anna Zaidman

Conference website: www.eaap2023.org
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Commission on Animal Genetics

Filippo Miglior
Marcin Pszczola

Morten Kargo

Alessio Cecchinato

Christa Egger-Danner

Xiao Wang

Ewa Sell-Kubiak

President
Canada
Vice-President
Poland
Vice-President
Denmark
Secretary

Italy

Industry rep.
Austria

Young Club
Denmark
Young Club
Poland

Guelph University
fmiglior@uoguelph.ca

Poznan University of Life Sciences
marcin.pszczola@gmail.com
Aarhus University
morten.kargo@qgg.au.dk

Padova University
alessio.cecchinato@unipd.it
Zuchtdata
egger-danner@zuchtdata.at
Technical University of Denmark
xiwa@dtu.dk

Poznan University of Life Sciences
ewa.sell-kubiak@puls.edu.pl

Commission on Animal Nutrition

AW

Luciano Pinotti

Sam de Campaneere

Maria José
Ranilla Garcia

Roselinde Goselink

Latifa Abdenneby

-Najar
Javier Alvarez
Rodriguez

Daniele Bonvicini
Geert Bruggeman

Susanne Kreuzer-

Redmer

President

Italy
Vice-President
Belgium
Secretary
Spain
Secretary

The Netherlands

Secretary
France
Secretary
Spain
Industry Rep
Italy
Industry Rep
Belgium
Young Club
Austria

University of Milan
luciano.pinotti@unimi.it

ILVO
sam.decampeneere@ilvo.vlaanderen.be
Universidad de Le6n

mjrang@unileon.es

Wageningen Livestock Research
roselinde.goselink@wur.nl

IDELE

latifa.najar@idele.fr

University of Lleida
javier.alvarez@udl.cat

Prosol S.p.a

d.bonvicini@prosol-spa.it
Nusciencegroup
geert.bruggeman@nusciencegroup.com
Vetmed Vienna
susanne.kreuzer-redmer@vetmeduni.ac.at

Commission on Health and Welfare

=
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Laura Boyle

Flaviana Gottardo
Giulietta Minozzi

Stefanie Ammer

Olivier Espeisse

Delphine Gardan

Mariana Dantas

de Brito Almeida

Acting President Teagasc

Ireland
Vice-President
Italy
Vice-President
Italy

Secretary
Germany
Industry Rep
France
Industry Rep
France

Young Club
Portugal

laura.boyle@teagasc.ie

University of Padova
flaviana.gottardo@unipd.it
University of Milan
giulietta.minozzi@unimi.it
Goettingen University
stefanie.ammer@uni-goettingen.de
Ceva Santé Animale
olivier.espeisse@ceva.com

Groupe CCPA
dgardan-salmon@ccpa.com
University of Tras-os-Montes and Alto Douro
mdantas@utad.pt
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Commission on Animal Physiology

David Kenny
Isabelle Louveau
Alan Kelly

Yuri Montanholi
Federico Randi
Olaia Urrutia

Kate Keogh

President
Ireland

Vice president
France
Secretary
Ireland
Secretary
USA
Industry rep.
France
Young Club
Spain

Young Club
Ireland

Teagasc
David.Kenny@teagasc.ie
INRA
isabelle.louveau@inra.fr
University College Dublin
alan.kelly@ucd.ie

North Dakota State University
yuri.montanholi@ndsu.edu
Ceva Sante Animale
federico.randi@ceva.com
University of Navarra
olaia.urrutia@unavarra.es
Teagasc
kate.keogh@teagasc.ie

Commission on Livestock Farming Systems

Michael Lee
Monika Zehetmeier
Tommy Boland
loanna Poulopoulou
Vincent Thenard
Alfredo J. Escribano
Tiago T. da Silva
Siqueira

Maria-Anastasia
Karatzia

President
United Kingdom
Vice President
Germany
Secretary
Ireland
Secretary
Italy
Secretary
France
Industry rep.
Spain

Young Club
France

Young Club
Greece

Harper Adams University
MRFLee@harper-adams.ac.uk

Institute Agricultural Economics and Farm Management
monika.zehetmeier@Ifl.bayern.de

University College Dublin
tommy.boland@ucd.ie

Free University of Bozen
loanna.Poulopoulou@unibz.it

INRA

vincent.thenard@inra.fr

Orffa/Independent researcher and consultant
ajescc@gmail.com

INRA
tiago.teixeira.dasilva.siqueira@gmail.com
Hellenic Agricultural Organization
karatzia@rias.gr

Commission on Cattle Production
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Massimo De Marchi

Paul Galama

Joel Berard

Jean Francois
Hocquette

Ray Keatinge

Karsten Maier

Catalin Necula

Barbara Kosinska-
Selvi Sciences

President

Italy
Vice-President
Netherlands
Vice-President
Switzerland
Secretary
France
Industry rep
United Kingdom
Industry rep.
Belgium
Industry rep.
Ireland

Young Club
Poland

EAAP -

Padova University
massimo.demarchi@unipd.it

Wageningen Livestock Research
paul.galama@wur.nl

Agroscope

joel.berard@agroscope.admin.ch

INRA

jean-francois.hocquette@inra.fr

Agriculture & Horticulture Development Board
ray.keatinge@ahdb.org.uk

UECBV

info@uecbv.eu

Alltech

cnecula@alltech.com

Wroclaw University of Environmental and Life
barbara.kosinska@upwr.edu.pl
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Commission on Sheep and Goat Production

Vasco Augusto Pilao  President

Cadavez

Portugal

Lorenzo E Hernandez Vice-President

Castellano

Antonello Cannas

Georgia Hadjipavlou

Neil Keane

Christos Dadousis

Spain
Secretary
Italy
Secretary
Cyprus
Industry rep.
Ireland
Young Club
Italy

CIMO - Mountain Research Centre
vcadavez@ipb.pt

Universidad de Las Palmas de Gran Canaria
lorenzo.hernandez@ulpgc.es
University of Sassari
cannas@uniss.it

Agricultural Research Institute
georgiah@ari.gov.cy

Alltech

nkeane@alltech.com

University of Parma
christos.dadousis@unipr.it

Commission on Pig Production

Sam Millet
Paolo Trevisi
Giuseppe Bee

Katja Nilsson

Katarzyna Stadnicka

Egbert Knol

Stafford Vigors

President
Belgium

Vice president
Italy

Vice president
Switzerland
Secretary
Sweden
Secretary
Poland
Industry rep.
The Netherlands
Young Club
Ireland

ILVO

sam.millet@ilvo.vlaanderen.be

Bologna University

paolo.trevisi@unibo.it

Agroscope Liebefeld-Posieux ALP
giuseppe.bee@alp.admin.ch

Swedish University of Agricultural Science
katja.nilsson@slu.se

UTP University of Science and Technology in Bydgoszcz
katarzynakasperczyk@utp.edu.pl

TOPIGS

egbert.knol@topigs.com

University College Dublin
staffordvigors1@ucd.ie

Commission on Horse Production

Rhys Evans

Klemen Potocnik

Roberto Mantovani

Isabel Cervantes
Navarro
Pasquale De Palo

Jackie Tapprest
Melissa Cox
Juliette Auclair-

Ranzaud
Kirsty Tan

President
Norway

Vice president
Slovenija

Vice president
Italy
Secretary
Spain
Secretary
Italy
Secretary
France
Industry rep.
Germany
Young Club
France

Young Club
Germany
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Norwegian University College of Green Development
rhys@hgut.no

University of Ljubljana
klemen.potocnik@bf.uni-lj.si

University of Padua- DAFNAE
roberto.mantovani@unipd.it

Complutense University of Madrid
icervantes@vet.ucm.es

University of Bari

pasquale.depalo@uniba.it

Animal health laboratory (ANSES)
jackie.tapprest@anses.fr

Generatio GmbH - Center for Animal Genetics
melissa.cox@centerforanimalgenetics.de
Institut francais du cheval et de I'équitation
juliette.auclair-ronzaud@ifce.fr
Christian-Albrechts-Universitat zu Kiel
kirsty.tan89@gmail.com
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Commission on Insects

Teun Veldkamp President Wageningen Livestock Research
The Netherlands teun.veldkamp@wur.nl
Laura Gasco Vice president  University of Turin
Italy laura.gasco@unito.it
Christoph Sandrock Secretary Research Institute of Organic Agriculture FiBL
Switzerland christoph.sandrock@fibl.org
David Deruytter Secretary INAGRO
Belgium david.deruytter@inagro.be
Marian Peters Industry rep. IIC (International Insect Centre)
The Netherlands marianpeters@ngn.co.nl
Daniel Murta Industry rep. Ingredient Odyssey — EntoGreen
Portugal daniel.murta@entogreen.com
Thomas Farrugia Industry rep. Beta Bugs
UK thomas@betabugs.uk
Matteo Ottoboni Young Club Univerity of Milan
Italy matteo.ottoboni@unimi.it
Marwa Shumo Young Club University of Bonn
Germany mshummo@hotmail.com

Commission on Precision Livestock Farming

@ Matti Pastell President Natural Resources Institute Finland (Luke)
Finland matti.pastell@luke.fi
\ Jarissa Maselyne Vice president  ILVO
\\ Belgium jarissa.maselyne@ilvo.vlaanderen.be
Francisco Maroto Vice president  University of Cordoba
Molina Spain g02mamof@uco.es
Claire Morgan Vice president  Scotland’s Rural College (SRUC)
-Davies United Kingdom claire.morgan-davies@sruc.ac.uk
Ines Adriaens Vice president KU Leuven
Belgium ines.adriaens@kuleuven.be
Jean-Marc Gautier  Vice president  IDELE
France jean-marc.gautier@idele.fr
Shelly Druyan Secretary ARO, The Volcani Center
Israel shelly.druyan@mail.huji.ac.il
Radovan Kasarda Secretary Slovak University of Agriculture in Nitra
Slovakia radovan.kasarda@uniag.sk
Hiemke Knijn Industry rep. CRV
The Netherlands hiemke.knijn@crv4all.com
Victor Bloch Young Club Luke
Finland victor.bloch@luke.fi
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Scientific programme EAAP 2022

Monday 5 September

8.30-12.30

Monday 5 September
14.00 - 18.00

Session 01
Coordination of local and transboundary breed
conservation; the role of in situ and ex situ strategies
Chair: Bojkovski / Lino Neto Pereira

Session 02
Livestock emissions and the COP26 targets
Chair: O'Mara / Lee

Session 03
Novelties in genomics research and
their impact on genetic selection
Chair: Baes / Miglior

Session 04
Multifunctional grasslands systems for efficient
cattle production promoting ecosystems services
Chair: Berard / Probo

Session 05
Dairy herd reproduction management
strategies for improved efficiency
Chair: Chagunda / Montanholi

Session 06
Nutrition regulation of rumen and/or gut microbiota
Chair: Goselink / Abdenneby-Najar

Session 07
Insects as food, feed, and technical applications
Chair: Gasco / Ottoboni

Session 08
Animal health and welfare free communications
Chair: Ammer / Gardon-Salmon

Session 09
Nutrition and fertility of cattle
Chair: Lamb / Kreuzer Redmer

Session 12
Social license to operate
Chair: Evans

Session 13
Livestock emissions and the COP26 targets
Chair: Lee / O'Mara

Session 14
Novelties in genomics research and
their impact on genetic selection
Chair: Baes / Cecchinato

Session 15
Young Train session:
dairy research and extension
Chair: Kotlarz / Kuipers

Session 16
Integrated approach for sheep and goats
Mediterranean farming systems
Chair: Hadjipavlou / Marques

Session 17
Role of nutrition in animal well-being
Chair: Alvarez-Rodriguez / Kreuzer-Redmer

Session 18
Insect production and processing
Chair: Deruytter / Murta

Session 19
Pig health and welfare free communications
Chair: Gottardo / Trevisi

Session 20
Influence of nutrition on reproductive performance
Chair: Lamb / Sanz

Session 10
Early career competition ‘Innovative approaches
to pig and poultry production; supported
by Wageningen Academic Publishers
Chair: Nilsson / Vigors

Session 21
Early career competition ‘Innovative approaches
to pig and poultry production; supported
by Wageningen Academic Publishers
Chair: Nilsson / Vigors

Session 11
Limits to productive performance and welfare in
livestock: Physiological evidence and sensing strategies
Chair: Montanholi / Druyan
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Tuesday 6 September

9.00-12.30

Session 22

Plenary session and Leroy Lecture

Chair: Casasus

Tuesday 6 September
14.00 - 18.00

Session 23
Young EAAP
Chair: Wallgren

Session 24
Balancing metrics of impacts and
services to assess sustainability
Chair: da Silva / Thenard

Session 25
ClearFarm: A platform to control animal
welfare in pig and cattle farming
Chair: Pastell / Llonch

Session 26
Climate care dairy farming
Chair: Galama / Hristov

>>>

Session 27
Breeding for health, welfare and longevity
Chair: Egger-Danner / Cecchinato

Session 28
SmartCow: Methods and technologies for research and
smart nutrition management in dairy and beef cattle
Chair: Baumont / Abdenneby-Najar

Session 29
Genetics, physiology, and behaviour of insects
Chair: Sandrock / Lefebvre

Session 30
Improving animal welfare to increase animal health,
performance and reduce the use of medication
Chair: Boyle / Costa

Session 31
Development of novel sheep and goat
products for human consumption
Chair: Lorenzo / Herndndez

Session 32
Role of pork in circular food production
Chair: Bee / Millet

Session 33
Breeding for performance
Chair: Cox
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Wednesday 7 September

Wednesday 7 September

8.30-12.30

Session 34
Animal farming 4.0: the role of Big
Data in animal breeding
Chair: Granados / Kaya

Session 35
Reimagining pasture based production systems
Chair: Boland

Session 36
Sensing animals and fields to improve
pasture and rangeland management
Chair: Maroto Molina

14.00 - 18.00

Session 45
Breeding for environmentally important traits
(e.g. methane emission, feed efficiency etc.)
Chair: Pszczola / Manzanilla

Session 46
The role of local (plant and animal) resources in
the resilience of livestock farming systems
Chair: Poulopoulou / Sturaro

Session 47
Phenotyping vs monitoring: better exploitation of
measurement data for breeding and management
Chair: Knijn / Kargo

<<<

Session 37
Climate care dairy farming
Chair: Edouard / Kuipers

Session 48
Climate care dairy farming
Chair: Keatinge / Ruska

Session 38
High quality and sustainable milk and
meat products from cattle
Chair: Berard / Giller

Session 39
Newr/alternative/innovative/revised feeds
in farm animals and farmed fish
Chair: Ranilla Garcia / Pinotti

Session 40
INSECTDOCTORS/INSECTFEED
Chair: Veldkamp / Van Oers / Dicke

Session 41
Development and external validation of
PLF tools for animal behaviour, health and
welfare: pigs, sheep, beef and poultry
Chair: Maselyne / Minozzi

Session 42
Metabolic inflammation and insulin
resistance in livestock
Chair: Huber / Kelly

Session 49
High quality and sustainable milk and
meat products from cattle
Chair: De Marchi / Visentin

Session 50
Nutrition and environment
Chair: Bruggeman / Goselink

Session 51
Workshop on multi-stakeholder views
on using insects as feed
Chair: Dicke / Veldkamp

Session 52
Development and external validation of
PLF tools for animal behaviour, health and
welfare: dairy, in collaboration with ICAR
Chair: Minozzi / Maselyne

Session 53
Heat stress and other adaptations to
implications of climate change
Chair: Montanholi / Mateescu

Session 43
Challenges in poultry nutrition, health and welfare (1)
Chair: Stadnicka / Das

Session 54
Challenges in poultry nutrition, health and welfare (2)
Chair: Stadnicka / Das

Session 44
Sheep and goat production systems in mountain
areas — where are we and where are we going?
Chair: Gauly / Cannas

Session 55
Innovation in equine production
Chair: Tapprest / de Palo / Auclair-Ronzaud / Via
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Thursday 8 September

8.30-12.30

Thursday 8 September

Session 56
Animal breeding
Chair: Jahnel / Miglior

Session 57
Livestock farming and value chain initiatives
contributing to societal/ecological transition
Chair: Thenard / da Silva

Session 58
PLF for social, environmental and ethical impact
Chair: Gautier / Morgan-Davies

Session 59
Flexitarianism, plant-based products, cultured
meat: pros and cons of these new solutions
Chair: Ellies-Oury / Hoquette

Session 60
LIFE Green Sheep project / Meta-
analysis applied to animal science
Chair: Dolle / Tzamaloukas

Session 61
Safety and sustainability in the insect chain
Chair: Gasco / Sandrock

Session 62
Early career competition on
measuring animal behaviour
Chair: Almeida / Maigrot

Session 63
Role of antioxidants in the physiology
of several tissues in livestock
Chair: Boutinaud / Louveau

Session 64
Feeding sows from weaning to farrowing
Chair: Trevisi / Bee

14.00 - 18.00

Session 65
Genetics and product quality in local breeds
Chair: Knol / Nilsson

Session 66
Digitalisation, Data integration, Detection and Decision
support in PLF applications - collaboration with D4Dairy
Chair: Egger-Danner / Adriaens

Session 67
Dairy management to enhance farm sustainability
Chair: Foskolos / Righi

Session 68
The multiple facets of adaptive capacities in
sheep and goat farms: how physiological,
genetics and management strategies can be
used and combined to improve resilience?
Chair: Puillet / Cadavez

Session 69
Increasing animal resilience via nutrition
(organized in collaboration with FEFANA)
Chair: Pinotti / Goselink

Session 70
Genome informed breeding
Chair: Sell-Kubiak / Pocrnic

Session 71
Integrative physiology to understand whole-tissue
or whole-body functions and their application
to animal production, health or disease
Chair: Bonnet / Keogh

Session 72
Sustainable pig production
Chair: Aluwé / Bee

Session 73
Equine nutrition - joint session with Animal Nutrition
Chair: Pinotti / Evans

11.30-12.30
Commission meeting
+ Cattle + Nutrition
» Genetics » Physiology
« Health and Welfare - Pig
+ Horse - PLF
- Insects » Sheep and Goats
+ LFS
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Scientific programme

Session 01. Coordination of local and transboundary breed conservation;
the role of in situ and ex situ strategies

Date: Monday 5 September 2022; 8.30 — 12.30
Chair: Bojkovski / Lino Neto Pereira

Theatre Session 01

Strategic transboundary collaboration to conserve Dutch and Belgian draught horse populations
M.A. Schoon, L. Chapard, A.C. Bouwman, B.J. Ducro, S. Jansenss, S.J. Hiemstra and N. Buys

Developing, validating and improving low density multi-species SNP arrays in farm animals
R.P.M.A. Crooijmans, R. Gonzalez-Prendes and M. Tixier-Boichard

Genomic diversity and relatedness between endangered German Black Pied cattle and 68 cattle breeds
G.B. Neumann, P. Korku¢, D. Arends, M.J. Wolf, K. May, S. K6nig and G.A. Brockmann

Population structure and genetic diversity of sheep breeds in Slovenia
M. Sim¢i¢, N. Pogorevc, D. Bojkovski and I. Medugorac

Analysis of genomic inbreeding, diversity and population structure of the Angler Saddleback pig
A. Meder, A. Olschewsky and D. Hinrichs

First insights into mitogenome variability of indigenous Croatian sheep breeds
V. Brajkovic, F. Diab, N. Valjak, V. Cubric-Curik, D. Novosel, F. Ostari¢ and I. Curik

Comparative analyses of inbreeding on the X-chromosome in Croatian sheep breeds
M. Shihabi, V. Cubric-Curik, I. Drzaic, L. Vostry and I. Curik

Regional approach to strengthen the documentation of ex situ in vitro collections in Europe
Z.I. Duchev, F. Tejerina, A. Stella and S.J. Hiemstra

Dutch genebank for breeding programme support and long term conservation of genetic diversity
M. Van der Sluis, M.A. Schoon, J.J. Windig, S.J. Hiemstra and M. Neuteboom

Gene bank material as the support for in situ conservation
D. Bojkovski and T. Flisar

Impact of CAP payments on the increase in the number of local livestock populations
G.M. Polak

Trends in inbreeding and challenges in Norwegian cattle breeds
P.Berg, A. Holene and N. Svartedal

Conservation of animal genetic resources in Poland and Ukraine
E. Sosin and N. Reznikova

Poster Session 01

Genetic variations of mtDNA in Lipican horses
N. Moravcikovd, R. Kasarda, J. Candrdk, H. Vostrd-Vydrovd and L. Vostry

Analysis of whole-genome sequence data on Colombian Creole pig breeds
R. Sudrez Mesa, R. Ros-Freixedes, R.N. Pena, B. Herndndez, |. Rondén-Barragdn and J. Estany
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Genetic variability in a captive Mhorr gazelle (Nanger dama mhorr) population via pedigree analysis 18
S.Dominguez, I. Cervantes, J.P. Gutiérrez and E. Moreno

Social aspects of the protection of genetic resources of primitive and warmblooded horse bree 19
I. Tomczyk-Wrona and A. Chetmiriska

Morphometric variability in the Apulian native Murgese horse 119
G.B. Bramante, E.P. Pieragostini and E.C. Ciani

Joint in situ and ex situ efforts for the active conservation of the Gentile di Puglia sheep breed 120
L. Temerario, V. Landi, D. Monaco, C. Carrino, G. Bramante, F. D’Innocenzio, S. Grande, G. Donnini,

F.M. Sarti, M. Ragni, R. Sardaro, G.M. Lacalandra, M. Albenzio, P. De Palo, F. Pilla, M.E. Dell'aquila and

E. Ciani

CAMEL-SHIELD project: a further step toward understanding the Camelus dromedarius genetic diversity 120
E. Ciani

Population structure of Lithuanian riding horses 121
A. Rackauskaité, R. Sveistiené and S. Marasinskiené

Inbreeding level of X-chromosome in Old Kladrub Horse 121
L. Vostry, M. Shihabi, H. Vostra-Vydrova, B. Hofmanova and I. Curik

Session 02. Livestock emissions and the COP26 targets

Date: Monday 5 September 2022; 8.30 - 12.30
Chair: O'Mara / Lee

Theatre Session 02

M Livestock emissions and the COP26 targets: welcome and introduction 122

F.O'Mara and M. Lee

m IPCC AR6 Working Group lll report: overview of agricultural sector GHG emissions 122
H. Clark

M Technical advisory group on methane emissions from the livestock systems & Working group on metrics 123
J. Lynch and C. De Camillis

m EU policy tools to decrease emissions from the livestock sector 123
V. Forlin and A. Pilzecker

M Global research alliance on agricultural green house gases - GRA-GHG 124
H. Montgomery

Production profiles and GHG emissions - pilot study on farm practices towards circular bioeconomy 124
M. Zdhradnik, O. Pastierik, J. Huba, D. Peskovicovd and I. Pavlik

Territorial-scale trade-offs of livestock performance: cattle diet composition perspective 125
R. Wang, F. Accatino, C. Pinsard, L. Puillet and P. Lescoat

m State of the art in research and innovation - nutrition and supplements 125
J.R. Newbold and C.J. Newbold

M Research and innovation for climate change mitigation from an animal breeding perspective 126
O. Gonzdlez-Recio
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M State of the art in research and innovation - manure management 126
H. Trindade and D. Fangueiro

Panel discussion (morning session) 127
A.S. Santos, A. Granados and T. Boland

Poster Session 02

Reducing carbon footprint in the Azorean meat industry 127
A.M. Pereira, J.L.. Ramos-Sudrez, C. Vouzela, J. Madruga and A.E.S. Borba

Optimising the integration of crop and dairy production systems in the Netherlands 128
L.M. Alderkamp, A. Van Der Linden, C.E. Van Middelaar, C.W. Klootwijk, A. Poyda and F. Taube

Carbon farming as an element of two meat quality production systems in Poland 128
J. Walczak, W. Krawczyk and M. Skowroriska

The use of ammonia mitigation methods in animal production for the official Polish emission inventor 129
J. Walczak, W. Krawczyk and M. Skowroriska

Session 03. Novelties in genomics research and their impact on genetic
selection

Date: Monday 5 September 2022; 8.30 - 12.30
Chair: Baes / Miglior

Theatre Session 03

Large scale genome-wide association studies for seven production traits in Italian heavy pigs 129
S. Bovo, G. Schiavo, A. Ribani, M. Cappelloni, M. Gallo and L. Fontanesi

Identification of gene expression regulators from pig muscle transcriptome 130
M. Passols, C. Sebastia, L. Criado-Mesas, J. Estellé, D. Crespo-Piazuelo, A. Castelld, J. Valdés-
Herndndez, Y. Ramayo-Caldas, R. Gonzdlez-Prendes, A. Sdnchez and J.M. Folch

Improved imputation of low coverage sequence data by utilization of pre-phased reads and HBimpute 130
T. Pook and J. Geibel

Genetic components of serotonergic system and its association with tail biting behaviour in pigs 131
G.S. Plastow, I. Reimert, W. Ursinus, L.E. Van Der Zande, E.F. Knol and E. Dervishi

Mining the K-mer patterns in whole-genome sequences of Holstein-Friesian cows 131
J. Szyda and M. Mielczarek

The GENE-SWitCH H2020 project: follows up and perspectives of functional genome annotations 132
E. Giuffra, H. Acloque, A.L. Archibald, M.C.A.M. Bink, M.P.L. Calus, PW. Harrison, C. Kaya, W. Lackal,
F. Martin, A. Rosati, M. Watson and J.M. Wells

A genome-wide association study for diarrhoea sensitivity in newborn rabbits 132
A. Ribani, S. Bovo, G. Schiavo, D. Fornasini, A. Frabetti and L. Fontanesi

Assessing workflows to call structural variants in chickens from lllumina, PacBio and Nanopore data 133
J. Geibel, J. Schauer, A. Weigend, C. Reimer, D.-J. De Koning, H. Simianer and S. Weigend

Exploring the link between gut microbiota, faecal SCFAs, pig muscle and backfat fatty acid profile 133

C. Sebastia, D. Crespo-Piazuelo, M. Ballester, J. Estellé, M. Passols, M. Mufioz, J.M. Garcia-Casco,
A.l. Ferndndez, A. Castelld, A. Sdnchez and J.M. Folch
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Whole genome resequencing provides information for sustainable conservation of Reggiana
cattle breed
G. Schiavo, S. Bovo, A. Ribani, M. Bonacini, S. Dall'olio and L. Fontanesi

Perceptions of genome editing in farm animals by livestock stakeholders
E. Delanoue, R. Duclos, L. Journaux, D. Guéméné, M. Sourdioux, A.-C. Dockes, J.-P. Bidanel and R.
Baumont

Poster Session 03

Gene organization of the TRG locus in Equus caballus as deduced from the genomic assembly
A. Caputi Jambrenghi, G. Linguiti, F. Giannico, R. Antonacci and S. Massari

Genomic predictions including unknown parent groups for milk traits in Portuguese Holstein cattle
A.A.Silva, D.A. Silva, P.S. Lopes, H.T. Silva, R. Veroneze, G. Thompson, J. Carvalheira and C.N. Costa

Comparison of longissimus lumborum muscle transcriptomes in Romanov and Polish Merino sheep
E. Grochowska, Z. Cai and M. Grguta-Kania

SNP substitution effects for SCS changes across environmental gradients in Portuguese dairy cattle
A.A.Silva, D.A. Silva, P.S. Lopes, H.T. Silva, R. Veroneze, G. Thompson, C.N. Costa and J. Carvalheira

Genomic patterns of homozygosity around casein gene cluster in Italian Holstein cattle
B. Lukic, J.B.C.H.M. Van Kaam, R. Finocchiaro, I. Curik, V. Cubric-Curik and M. Cassandro

Genetic parameters and GWAS analysis for lactation persistency in Brazilian Murrah buffaloes
A.A.Silva, D.A. Silva, K.R. Silveira and H. Tonhati
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Session 04. Multifunctional grasslands systems for efficient cattle production

promoting ecosystems services

Date: Monday 5 September 2022; 8.30 - 12.30
Chair: Berard / Probo

Theatre Session 04

Multifunctionality assessments of grazing systems: opportunity or curse?
L. Merbold, V. Klaus, A. Edlinger and O. Huguenin-Elie

Using crowdsourced data to assess the cultural ecosystem services provided by grasslands
A. Chai-Allah, S. Bimonte, G. Brunschwig and F. Joly

Response of Maremmana cattle to virtual fencing for herd management during spring-summer grazing

A. Confessore, C. Aquilani, M.C. Fabbri, L. Nannucci, A. Mantino, F. Vichi, E. Gasparoni, G. Argenti,
C. Dibari, M. Mele and C. Pugliese

Links between the sum of temperatures and forage yield and quality in intensive permanent grasslands

P. Mariotte, E. Perotti, O. Huguenin-Elie, P. Calanca, D. Frund and M. Probo

Does stocking method affect enteric methane emissions and performance of dairy x beef steers?
P. Meo-Filho, S. Morgan, P. Nightingale, A. Cooke, M. Lee, A. Berndt and M. Jordana Rivero

Silage or hay: does feeding regime affect health related traits of primiparous dairy cows?
B. Fuerst-Waltl, S. Ivemeyer, M. Coppa, C. Fuerst, M. Klop¢ic, U. Knierim, B. Martin, M. Musati and
C. Winckler

The role of pasture use intensity for ecosystem services in alpine pastures
C.M. Pauler, H. Homburger, A. Liischer, M. Scherer-Lorenzen and M.K. Schneider
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Generic relationships between field uses and geographical characteristics in mountain-area farms
G. Brunschwig and C. Sibra

Optimizing age at slaughter and eco-efficiency for four cattle breeds in Alentejo, Portugal
M.P. Dos Santos, T.G. Morais, T. Domingos and R.F.M. Teixeira

Effects of field peas on feed intake, milk production and metabolism in grazing dairy cows
R.G. Pulido, I.E. Beltran, J.A. Aleixo, A. Morales, M. Gutierrez and P. Melendez

Genome-wide CNV discovery in the autochthonous Aosta Breeds
M.G. Strillacci, F. Berenini, C. Punturiero, R. Milanesi, M. Vevey, V. Blanchet and A. Bagnato

Poster Session 04

Training Maremmana heifers to virtual fencing management: preliminary results

C. Aquilani, A. Confessore, M.C. Fabbri, L. Nannucci, E. Gasparoni, F. Vichi, A. Mantino, R. Bozzi, C.
Dibari, M. Mele and C. Pugliese

Hydroxychloride trace minerals improve nutrient digestibility in beef cattle compared to inorganics
S. Van Kuijk, P. Swiegers, Y. Han and D. Brito De Araujo

Effect of TM source on nutrient digestibility, mineral & antioxidant status of crossbred Indian cows
A. Khare, S. Nayak, V.V. Reddy, S. Vardhan, L. Pineda and D. Brito De Araujo

Mineral nutrition in suckler beef cows during the grazing season
H. Scholz and G. Heckenberger

Ruminal protein degradation of alfalfa hay by in situ measurement and nutritional system prediction
A.Vigh and C. Gerard

Residual feed intake calculated after weaning and finishing tests in Nellore cattle
S.F.M. Bonilha, B.R. Amancio, J.N.S.G. Cyrillo, R.H. Branco, R.C. Canesin and M.E.Z. Mercadante

Session 05. Dairy herd reproduction management strategies for improved

efficiency

Date: Monday 5 September 2022; 8.30 — 12.30
Chair: Chagunda / Montanholi

Theatre Session 05

Dairy herd reproduction management strategies for improved efficiency
J.M.E. Statham, M.W. Spilman and K.L. Burton

Randomized field study of extended lactation in 48 Danish dairy herds
V.M. Thorup, G. Simpson, A.M.H. Kjeldsen, L.A.H. Nielsen and S. @stergaard

Consequences of an extended lactation for metabolism of dairy cows in different stages of lactation
E.E.A. Burgers, R.M.A. Goselink, R.M. Bruckmaier, J.J. Gross, A. Kok and A.T.M. Van Knegsel

Milk yield during second lactation after an extended voluntary waiting period in primiparous cows
A. Edvardsson Rasmussen, C. Kronqvist, E. Strandberg and K. Holtenius

Fertility in high yielding dairy cows with extended second lactation — a randomized controlled trial
A. Hansson, C. Kronqvist, R. Bdge and K. Holtenius

Extended lactation as a potential strategy to effectively manage calf numbers in dairy farming
J. Gresham, C. Reiber and M.G. Chagunda
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Individual approach of extended lactation period in dairy cows to reduce the use of antibiotics
P. Sanftleben, T. Kuhlow and A. R6mer

What is an optimal body condition profile for reproduction in dairy cows?
C. Dezetter, F. Bidan, L. Delaby, S. Fréret and N. Bédére

Increasing longevity of dairy cows reduces methane emissions and improves economy in dairy herds
J.B. Clasen, W.F. Fikse, M. Ramin and M. Lindberg

Evolution in performances of French dairy cattle herds transitioning towards 3-breed crossbreeding
J. Quénon, S. Ingrand and M.-A. Magne

Effect of pre & postpartum DCAD levels on productive and reproductive performance of female buffaloe
H. Metwally and S. ElImashed

System dynamics for complexity understanding in animal nutrition and farm management
A.S. Atzori, B. Atamer-Balkan and A. Gallo

Relations between animal, carcass and meat characteristics across 15 European breeds
J. Albechaalany, M.P. Ellies-Oury, J. Saracco, M.M. Campo, I. Richardson, P. Ertbjerg, M. Christensen, B.
Panea, S. Failla, J.L. Williams and J.F. Hocquette

Multivariate analysis of beef carcass traits processed by a slaughterhouse in Brazil
N.S.R. Mendes, S. Chriki, M.P. Ellies-Oury, V. Payet, T.F. Oliveira and J.F. Hocquette

Poster Session 05

Comparison of culling reasons of 30 Swiss dairy farms with low versus high productive lifespans
R.C. Eppenstein and M. Walkenhorst

Genetic evaluation of reproductive efficiency traits in Portuguese Holstein Cattle
A. Rocha, H.T. Silva, C.N. Costa and J. Carvalheira

Effect of cow resting time during dry period on colostrum production and quality
G. Gislon, A. Sandrucci, A. Tamburini, S. Mondini, M. Zucali, S. Bonizzi and L. Bava

Gestation length in Swiss Holstein cows
A. Burren and H. Joerg

Theobromine promotes short-term and long-term sperm survival in a dose-dependent manner
M. Duracka, J. Kovdé, F. Benko, N. Lukd¢ and E. Tvrdd

Metabolic and endocrine profiles in Holstein cows with different managements during early lactation
A.L. Astessiano, M.N. Viera, E.J. Smeding and A.1. Trujillo

Monitoring reproductive and genetic health of F1 dairy x beef cows through cytogenetic investigation
I. Nicolae, A. Sipos, B. Groseanu and D. Gavojdian

Defoliation intensity: milk production and composition of late lactating Holstein cows
O. Fast, G. Menegazzi, M. Oborsky, P. Chilibroste and D. Mattiauda

Prediction of live weight from linear conformation traits in dairy cattle
A. Burrenand S. Probst
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Session 06. Nutrition regulation of rumen and/or gut microbiota

Date: Monday 5 September 2022; 8.30 — 12.30
Chair: Goselink / Abdenneby-Najar

Theatre Session 06

Trace minerals and rumen function 158
JW. Spears

Interaction between faecal microbiota and plasma metabolome of calves at two different weaning times 158
J. Seifert, N. Amin, S. Schwarzkopf, A. Camarinha-Silva, S. Dénicke, K. Huber and J. Frahm

Influence of agroecological diets on the rumen microbiota of three dairy cattle breeds 159
S.Roques, L. Koning, J. Van Riel, A. Bossers, D. Schokker, S.K. Kar and L. Sebek

Effect of a Bacillus probiotic on rumen microbiota, fluid composition and performance in dairy cows 159
A. Klop, S. Kar, R.M.A. Goselink and T. Marubashi

Digestibility of a-, y-tocopherol, and a-tocotrienol in the digestive tract of dairy cows 160
S. Lashkari, F.M. Panah, M.R. Weisbjerg and S.K. Jensen

Nutrients total-tract digestibility results regarding parity in dairy cows during transition period 160
J. De Matos Vettori, D. Cavallini, L. Lanzoni, G. Vignola, L. Lomellini, A. Formigoni and I. Fusaro

Towards the integration of microbial genomic data into a mechanistic model of the rumen microbiome 161
M. Davoudkhani, F. Rubino, C.J. Creevey and R. Murioz-Tamayo

Ellagic acid and gallic acid mitigate methane production in an in vitro model of rumen fermentation 161
M. Manoni, M. Terranova, S. Amelchanka, L. Pinotti, P. Silacci and M. Tretola

Faecal microbial transplant to boost gut microbial development after antibiotic therapy in goat kids 162
A. Belanche, A.I. Martin-Garcia and D.R. Ydfiez-Ruiz

Effect of a combination of three yeasts on growth performance and faecal microbiota of weaning piglet 162
S. Sandrini, V. Perricone, P. Cremonesi, B. Castiglioni, F. Biscarini, E.R. Parra Titos, G. Savoini and A.
Agazzi

Arginine supply to lactating sows influence piglet’s performance and gut bacterial and viral profile 163
P. Trevisi, D. Luise, T. Chalvon-Demersay, B. Colitti and L. Bertolotti

Protipig: relationship between the intestinal microbiota and nitrogen utilization efficiency in pigs 163
N. Sarpong, A. Kurz, D. Berghaus, R. Weishaar, E. Haese, J. Bennewitz, M. Rodehutscord, J. Seifert and
A. Camarinha-Silva

Poster Session 06

In vitro evaluation of Thymus capitatus essential oil (and compounds) effects on rumen microbiota 164
C. Gini, F. Biscarini, S. Andrés, L. Abdennebi-Najar, I. Hamrouni, M.J. Ranilla, P. Cremonesi, B.

Castiglioni and F. Ceciliani

EU-CIRCLES project: microbial and health evolution of pigs reared in high and low sanitary condition 164
P. Trevisi, G. Palladino, D. Luise, S. Turroni, F. Correa, P. Brigidi, P. Bosi, D. Scicchitano, G. Babbi, S.

Rampelli, M. Candela and P.L. Martelli

Ruminal fungi and solid-associated bacteria as affected by in vitro inclusion of winery by-products 165
R. Khiaosa-Ard, C. Pacifico, M. Mahmood, E. Mickdam and Q. Zebeli
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Integrated analysis of faecal microbiota and host transcriptome of Dutch traditional cattle breeds 165
R. Gonzalez-Prendes, R. Gomez Exposito, T. Reilas, M. Makgahlela, J. Kantanen, C. Ginja, D.R.
Kugonza, N. Ghanem, H. Smidt and R.P.M.A. Crooijmans

The effect of feed processing and nutrient density on growth parameters of feedlot lambs 166
J.H.C.Van Zyl, P.H.S. Uys and C.W. Cruywagen

Effect of faecal microbial transplant on animal performance and health in young goats 166
A. Belanche, A.I. Martin-Garcia and D.R. Ydfiez-Ruiz

Effect of a methionine supplementation on the response of goats infected by H. contortus 167
L. Montout, H. Archimeéde, M. Jean-Bart, D. Feuillet, Y. Félicité and J.-C. Bambou

Does diet starch and fibre content affect variation in feed intake in 6 and 8.5 months bull calves 167
M. Vestergaard, M. Bjerring and A.M. Kjeldsen

Dietary administration of essential oil to newborn calves and long term effects on immunity 168
S. Andrés, N. Arteche-Villasol, D. Gutiérrez-Expésito, A. Martin, L. Abdennebi-Najar, F. Ceciliani and
F.J. Girdldez

Dietary administration of L-carnitine during the fattening period of early feed restricted lambs 168
A. Martin, F.J. Girdldez, J. Mateo, I. Caro and S. Andrés

Immunomodulatory properties of acid whey from Greek yogurt of different animal origin 169
E. Dalaka, M. Karavoulia, A. Vaggeli, G.C. Stefos, I. Palamidi, I. Politis and G. Theodorou

Citrus extract characterisation and effect on bacterial growth to explain the consequence on animal 169
S. Cisse, M. Gautron, M.E.A. Benarbia and D. Guilet

Lithothamnium calcareum as natural additive in roughage-lacking diets of Nellore young bulls 170
G. Balieiro Neto, L. Machado and B.R. Amadncio

Comparison on the microbial community structure of lamb faeces, milk ewe and cow colostrum samples 170
L.C. Lopes, T. Correia and P. Baptista

Session 07. Insects as food, feed, and technical applications

Date: Monday 5 September 2022; 8.30 - 12.30
Chair: Gasco / Ottoboni

Theatre Session 07

Consumer perceptions and acceptance of insects as feed: current findings and future outlook 171
G. Sogari
Microbiome in the insect-based feed chain: current scenario and future perspectives 171
I Biasato
Long-term evaluation of black soldier fly larvae meal on Atlantic salmon health in net pens 172

G. Radhakrishnan, A.J.P. Philip, N.S. Liland, M.W. Koch, E.J. Lock and |. Belghit

Ability of black soldier fly proteins to decrease oxidative stress in companion animals 172
A. Paul, N.M. Tome, M. Dalim, T. Franck, D. Serteyn, K. Aarts and A. Mouithys-Mickalad

Effect of black soldier fly meal dietary integration on production and eggs quality of laying hens 173

A. Vitali, M. Meneguz, F. Grosso, E. Sezzi, R. Lorenzetti, D. Santori, N. Ferrarini, G. Grossi, E. Batistini
and N. Lacetera
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Effect of dietary inclusion of chitinolytic bacteria on insect meal diets for Dicentrarchus labrax
F.Rangel, R. Cortinhas, L. Gasco, F. Gai, A. Oliva-Teles, C.R. Serra and P. Enes

Broiler eating rate suggests preference for black soldier fly larvae over regular feed
M.M. Seyedalmoosavi, M. Mielenz, G. Das and C.C. Metges

InsectERA - the 57Mé€ plan to transform Portugal into an insect technology hub
D.Murta

Evaluation of performance and carcass characteristics of growing lambs fed Tenebrio molitor diet
L.E. Robles Jimenez, E. Cardoso Gutierrez, J.M. Pino-Moreno, S. Angeles, B. Fuente, H. Ramirez, I.A.
Dominguez-Vara, E. Vargas-Bello-Perez and M. Gonzalez-Ronquillo

Impact of adult density and temperature on oviposition and hatchability of Alphitobius diaperinus
G. Baliota, N. Ormanoglu, C. Rumbos and C. Athanassiou

Aminoacid content of Tenebrio molitor L. fed on different diets

F. Carvao, L.M. Cunha, G. Pereira, D. Monteiro, M. Almeida, L.M.M. Ferreira, I. Barros, I. Gouvinhas
and M.A.M. Rodrigues

Poster Session 07

Performance of slow-growing broilers fed Acheta domesticus meal during the first four weeks of life
J. Nieto, J. Plaza, J.A. Abecia, I. Revilla and C. Palacios

ADVAGROMED: basis and structure of PRIMA 2021 project
L. Gasco, C. Athanassiou, S. Smetana, F. Montesano, M. Nouri, R. Rosa-Garcia and D. Murta

SensiBug - the use of edible insects in the veterinary nutrition of companion animals
R. Gatecki

Artificial senses for quality evaluation of Sparus aurata diet containing Hermetia illucens meal
A.R. DiRosa, M. Oteri, F. Accetta, D. Aliquo and B. Chiofalo

CELLOW-FeeP project: growth performance of poultry fed live black soldier fly larvae
C. Tognoli, S. Bellezza Oddon, M. Renna, |. Biasato, A. Schiavone, S. Cerolini, L. Gasco and L. Zaniboni

NETA - new strategies in wastewater treatment
I. Rehan, M. Carvalho, D. Murta, I. Lopes and O. Moreira

Effect of dietary yellow mealworm (Tenebrio molitor) in broilers performance and MAPKs activation
S. Vasilopoulos, I. Giannenas, S. Savvidou, E. Bonos, C.I. Rumbos, N. Panteli, C. Tatoudi, I. Voutsinou,
E. Antonopoulou and C. Athanassiou

Session 08. Animal health and welfare free communications

Date: Monday 5 September 2022; 8.30 — 12.30
Chair: Ammer / Gardon-Salmon

Theatre Session 08

30 years of research on slaughter conditions of livestock in France: ex-post impact evaluation
C. Moulin, B. Ducreux, V. David and L. Clavel

Main animal welfare issues at transport and slaughter in Germany, according to stakeholders
R. Magner, C. Over, C. Gréner, J. Johns, A. Bergschmidt and U. Schultheil3
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Deck height during transport of weaners - piglet height and microclimatic conditions inside trucks
L. Foldager, M. Kaiser, G. Chen, L.D. Jensen, J.K. Kristensen, C. Kobek-Kjeldager, K. Thodberg, L. Rong
and M.S. Herskin

The metabolomic fingerprint of pigs’ exposure to acute stress
L. Morgan, R.1.D. Birkler, S. Shaham-Niv, Y. Dong, L. Carmi, T. Wachsman, B. Yakobson, H. Cohen, J.
Zohar, M. Bateson and E. Gazit

Inter-observer repeatability of indicators of consciousness after waterbath stunning in turkeys
A. Contreras, A. Varvaré-Porter, V. Michel and A. Velarde

Using water pumps as an environmental enrichment method in rainbow trout (Oncorhynchus mykiss)

A. Martinez, A. De La Llave-Propin, J. De La Fuente, C. Pérez, M. Villarroel, M.T. Diaz, A. Cabezas, E.
Gonzdlez De Chavarri and R. Bermejo-Poza

Oral stereotypes and abnormal interactions indicate animal welfare issues in fattening bulls
B. Spindler, N. Volkmann and N. Kemper

Prevalence of BRD-related viral pathogens in the upper respiratory tract of Swiss veal calves
E. Studer, L. Schénecker, M. Meylan, D. Stucki, R. Dijkman, M. Holwerda, A. Glaus and J. Becker

Comparing the impact of two dry cow therapy approaches on udder health
P. Silva Bolona and C. Clabby

Objective gait analysis in clinically lame dairy cows
A. Leclercq, J. Carlander, S. Andersson, M. Soderlind, N. Hégberg, M. Rhodin, K. Ask, F. Serra Braganca
and E. Hernlund

Hoof disinfectants for dairy cows: novel on-farm efficacy testing of footbath and spray application
M.A. Palmer, M.J. Garland and N.E. O’Connell

Simplified welfare assessment method for young bulls in pens
A. Cheype, M. El Jabri, B. Mounaix, C. Mindus, A. Aupiais, C. Dugué, L.-A. Merle and X. Boivin

High diversity of meat-producing wild game species in Europe - a One Health challenge
D. Maaz, A. Mader and M. Lahrssen-Wiederholt

Poster Session 08

Time profiles of energy balance in dairy cows and its relation to metabolic status and disease
F. Vossebeld, A.T.M. Van Knegsel and E. Saccenti

Veterinary advise and health management in bovine dairy farms from Sao Miguel Island (Azores)
I. Medeiros, A. Fernandez-Novo, J. Simées and S. Astiz

Most common reasons of the use of emergency slaughter in dairy farms: an Italian experience
F.Mazza, F. Fusi, V. Lorenzi, A. Vitali, A. Gregori, G. Clemente, C. Montagnin and L. Bertocchi

Impact of wing feather loss on muscle thickness and keel bone fracture in laying hens
R. Garant, B. Tobalske, N. Bensassi, N. Van Staaveren, D. Tulpan, T. Widowski, D. Powers and A.
Harlander

A diagnostic chart to classify bovine rumen lesions at slaughter
A.M. Du Preez, L. Prozesky, C.J.L. Du Toit and M. Faulhaber

Effect of a phytobiotic blend to Cryptosporidium control in calves
M. Olvera-Garcia, V. Cordova, L.R. Pérez, J.C. Baltazar and G. Villar-Patifio
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Effects of environmental enrichment on flesh quality in rainbow trout (Oncorhynchus mykiss)
A. De La Llave-Propin, A. Martinez-Villalba, R. Bermejo-Poza, J. De La Fuente, E.
Gonzdlez De Chdvarri, C. Pérez, M.T. Diaz, A. Cabezas and M. Villarroel

Coping style: standardization of the net test
A. De La Llave-Propin, R. Bermejo-Poza, J. De La Fuente, E. Gonzdlez De Chdvarri, C. Pérez, F. Torrent
and M. Villarroel

Herd of origin of purchased calves may influence clinical scoring and performance until weaning
A.K. Andreassen, C. Juhl, M.B. Jensen and M. Vestergaard

Practices and attitudes for the record of veterinary treatments in beef farming
E. Royer, S. Ferrer Diaz and A. Dayonnet

A study on colostrum quality and passive immunity transfer in dairy farms of Barcelos municipality
J. Cunha, A. Torres, J. Almeida, S. Silva, H. Trindade and M. Gomes

Long-term antibody production and viremia of American mink challenged with Aleutian
A.H. Farid, |. Hussain, P.P. Rupasinghe, J. Steohen and I. Arju

Using infrared thermography imaging to assess cattle welfare using eye temperature as indicator
P. Valentim, C. Vendncio and S. Silva

Session 09. Nutrition and fertility of cattle

Date: Monday 5 September 2022; 8.30 - 12.30
Chair: Lamb / Kreuzer Redmer

Theatre Session 09

M Impact of nutritional changes pre and post breeding on reproduction
K.M. Epperson and G.A. Perry

W Maternal nutrition during gestation and its consequences to beef offspring performance
P. Moriel, J.M.B. Vendramini and R.F. Cooke

Supplementing omega-6 fatty acids to enhance early embryonic development and pregnancy
W establishment
R.F. Cooke

M Nutritional influences on reproductive performance of Bos indicus beef cows
J.L.M. Vasconcelos

Phenotypic and genetic variation in reproductive development and semen traits in young Holstein bull

S. Coen, K. Keogh, C. Byrne, S. Fair, J.M. Sanchez, M. McDonald, P. Lonergan and D.A. Kenny

M Maternal and paternal factors driving pregnancy loss
K.G. Pohler

W Forage planning for heifers and cows
J. Vendramini

Poster Session 09
Resumption of ovarian cyclicity in post partum native beef cows

R.M.L.N. Pereira, R. Romao, C.C. Marques, F. Ferreira, E. Bettencourt, L. Capela, J. Pimenta, M.C.
Abreu, J. Pais, P. Espadinha, N. Carolino and C. Bovmais
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Effects of maternal undernutrition in late gestation on uterine haemodynamics in suckler cows
L. Lépez De Armentia, A. Noya, J. Ferrer, P. Gomez-Ochoa, I. Casasus and A. Sanz

Immunocastration buffers changes in blood biochemistry markers in fallow deer fed low level nutrient
V. Ny, T. Needham, L. Barton, D. Bures, R. Kotrba, A.S. Musa and F. Ceacero

Session 10. Earlr career competition ‘Innovative approaches to pig and
poultry production; supported by Wageningen Academic
Publishers

Date: Monday 5 September 2022; 8.30 — 12.30
Chair: Nilsson / Vigors

Theatre Session 10

Precision feeding of lactating sows: evaluation of a decision support system in farm conditions
R. Gauthier, C. Largouét, D. Bussiéres, J.P. Martineau and J.Y. Dourmad

Growth performance and gut health of low and normal birth weight piglets fed different zinc sources
C. Negrini, D. Luise, F. Correa, L. Amatucci, S. Virdis, A. Romeo, N. Manzke, P. Bosi and P. Trevisi

Effect of maternal diet on slow and fast growing piglet faecal microbiota and volatile fatty acids
F. Palumbo, G. Bee, P. Trevisi, F. Correa, S. Dubois and M. Girard

Effect of dietary Ulva lactuca inclusion on weaned piglet small intestinal morphology and proteome
D.M. Ribeiro, D.F.P. Carvalho, C. Leclercq, M. Pinho, J. Renaut, J.A.M. Prates, J.P.B. Freire and A.M.
Almeida

Effect of dietary carob pulp inclusion and high vitamin E on pigs carcass characteristics
D.N. Bottegal, L. Bernaus, B. Casado, |. Argemi-Armengol, S. Lobén, M.A. Latorre and J.
Alvarez Rodriguez

Dietary yeast mannan-rich fraction as a gut health solution for sustainable broiler production
S.A. Salami, C.A. Moran and J. Taylor-Pickard

Jejunal and ileal nutrient uptake and epithelium integrity in pigs differing in protein efficiency
M. Tretola, P. Silacci, E.O. Ewaoluwagbemiga, G. Bee and C. Kasper

Effects of Bacillus amyloliquefaciens CECT 5940 or Bacillus subtilis DSM 32315 on chicken PBMCs
F.Larsberg, M. Sprechert, D. Hesse, G. Loh, G.A. Brockmann and S. Kreuzer-Redmer

Improving welfare of pigs through selection for resilience
A.T. Kavlak and P. Uimari

Single-step genomic prediction of sperm quality traits in Pietrain pigs
M. Bauer, C. Pfeiffer and J. Soelkner

From genotyping strategies to phenotype suitability — simulation of pig breeding schemes in MoBPS
T. Pook, L. Biittgen, L. Hanekamp, C. Reimer, H. Simianer, H. Henne and R. Sharifi

An open source pose estimation model for fattening pigs during weighing
C. Winters, W. Gorssen, R. Meyermans, S. Janssens, R. D’Hooge and N. Buys

Poster Presentation
K. Nilsson and S. Vigors
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Poster Session 10

Capsule for sampling (CapSa): a less invasive tool to sample small-intestinal content in pigs
I. Garcia Vifado, M. Tretola, G. Bee and C. Ollagnier

Influence of body lesion score on oxidative status and gut microbiota of weaned pigs
F. Correa, D. Luise, G. Palladino, P. Bosi, D. Scicchitano, P. Brigidi, P.L. Martelli, G. Babbi, S. Turroni, M.
Candela, S. Rampelli and T. Paolo

Effects of a diet containing a mixture of Chlorella and Spirulina on broiler performance
C. Paiva, R. Reis, D. Carvalho, A.M. Almeida and M. Lordelo

B-COS - key to resilient animals, plants and people
C. Guidi

Session 11. Limits to productive performance and welfare in livestock:
physiological evidence and sensing strategies

Date: Monday 5 September 2022; 8.30 — 12.30
Chair: Montanholi / Druyan

Theatre Session 11

Fundamentals, difficulties and pitfalls on the development of precision nutrition techniques
C. Pomar and A. Remus

Contact voltages <0.5V in feeders and drinkers affects inflammatory and oxidative status of piglets
T. Nicolazo, E. Merlot, G. Boulbria, C. Clouard, A. Lebret, R. Comte, C. Chevance, J. Jeusselin, V.
Normand and C. Teixeira-Costa

The ECO-PIG project: use of a new high fibre feed for outdoor finishing of intact male local pigs
J.M. Martins, R. Charneca, R. Varino, A. Albuquerque, A. Freitas, J. Neves, F. Costa, C. Marmelo, A.
Ramos and L. Martin

Effect of a methionine supplementation on the response of goats infected by H. contortus
L. Montout, H. Archimeéde, N. Minatchy, D. Feuillet, Y. Félicité and J.-C. Bambou

Effect of melatonin in pregnant ewes on productive and immunological parameters of their offspring
F. Canto, S. Luis and J.A. Abecia

Rumen fill limits fractional absorption rate of volatile fatty acids
K. Dieho, P. Piantoni, G. Schroeder and J. Dijkstra

Combined approaches to reduce stress and improve welfare and production efficiency in beef cattle
M. Cohen-Zinder, Y. Ben-Meir, R. Agmon, F. Gracia, E. Shor-Shimoni, S. Kaakoosh, Y. Salzer and A.
Shabtay

Effect of feed particle size on rumen fluid dynamics in dairy cows
K. Dieho, P. Piantoni, G. Schroeder, D. Braamhaar, A.T.M. Van Knegsel and J. Dijkstra

Hypocalcaemia prevention programs in commercial dairy herds: from experimental results to practice
T. Aubineau, R. Guatteo and A. Boudon

Variability of lactose in milk and in blood during the first 36 weeks of lactation of dairy cows
C. Gaillard, M. Boutinaud, J. Sehested and J. Guinard-Flament

Locomotor activity of lambs reared by their mothers or artificially reared, measured by actigraphy
J.A. Abecia, C. Canudo and F. Canto
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Poster Session 11

Litter size and reproductive response to hormonal induction in spring-lambing ewes
R. Pérez-Clariget, J. Bottino, F. Corrales and R. Ungerfeld

Welfare evaluation in buffalo species by risk assessment methodology: the Classyfarm system
D. Vecchio, G. Cappelli, G. Di Vuolo, E. De Carlo, F. Fusi, V. Lorenzi, G. De Rosa, F. Napolitano and L.
Bertocchi

Relationship between selection for yearling weight and mature size in Nellore females
J.N.S.G. Gyrillo, J.V. Portes, L. El Faro, S.F.M. Bonilha, C.H.F. Zago, R.C. Canesin, L.T. Dias and M.E.Z.
Mercadante

Reproductive traits in Portuguese Minhota beef cattle
P.M. Aradtjo, J.L. Cerqueira, A. Kowalczyk, M. Camifia, J. Sobreiro and J.P. Aratjo

Young cattle fattening with grass fodder and by-products from agri-food industry
B. Sepchat and P. Dimon

Effect of melatonin implants in pregnant dairy ewes on milk yield and composition
F. Canto and J.A. Abecia

Benchmarking of claw health and lameness in Austrian dairy cattle
C. Egger-Danner, M. Suntinger, M. Mayerhofer, K. Linke, L. Maurer, A. Fiedler, A. Hund, J. Duda and J.
Kofler

Interplay between IFN gamma and prokineticin 1 to regulate genes in porcine uterus
S.E.Song and J. Kim

Haemonchus contortus replacement in a sheep flock as an approach to control anthelmintic resistance
A.C.S. Chagas, A.P. Minho, L.A. Anholeto, R.T.I. Kapritchkoff, L.A.L. Santos and S.N. Esteves

The impact of using internal teat seal or antibiotic at dry-off on SCC in the following lactation
C. Clabby, S. McParland, P. Dillon, S. Arkins and P. Silva Bolofa

Phytoparasiticides in livestock animals — the ethnobotany and ethnopharmacology approach
R. Carvalho Da Silva, N. Farinha, O. Pévoa and L. Meisel

Detection of chemical residues of acaricide in Wagyu breed oocyte donor cows
V.E.G. Silva, M.A. Andreazzi, F.L.B. Cavalieri, J.E. Gongalves, J.E.G. Santos, |.P. Emanuelli, D.A.B.
Moreski, G.G. Fanhani and L.P. Mardigan

Induction of twin gestation in beef cows
K.C. Bazzo, M.A. Andreazzi, F.L.B. Cavalieri, A.l. Toma, K.S. Silva, I.P. Emanuelli and A.H.B. Colombo

Session 12. Social license to operate

Date: Monday 5 September 2022; 14.00 - 18.00
Chair: Evans

Theatre Session 12

Introduction to the social licence to operate for animal production systems
R. Evans

Ethical dog breeding
0. Vangen
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Expectations of stakeholders regarding a German animal welfare monitoring: results of a survey
H. Treu, R. Magner, U. Schultheil3, A. Bergschmidt and J. Johns

The role of human-animal interaction in farm animal welfare
C. Marmelo

Citizens' attitudes towards an animal welfare label
V.D.L.F. Mansky, D. Enriquez-Hidalgo, M.J. Hotzel and D.L. Teixeira

mEATquality: a project to promote sustainable pork and broiler meat production
H.A.M. Spoolder, B. Kemp and B. De Bruijn

European consumers’ evaluation of pork and broiler meat quality attributes
A.O. Peschel, K. Thomsen and K.G. Grunert

Assessment of animal welfare in Germany according to stakeholders
C. Over, R. Magner, C. Gréner, J. Johns, U. Schultheiss and A. Bergschmidt

The modalities of the retirement of equidae in France
V. Deneux - Le Barh

Poster Session 12

American consumers rate grass and grain-fed Australian lamb equally
M.T. Corlett, G.E. Gardner, L. Pannier, A.J. Garmyn, M.F. Miller and D.W. Pethick

Has the Covid-19 pandemic influenced citizens’ attitudes towards beef consumption?
D. Enriquez-Hidalgo, V.D.L.F. Mansky, M.J. Hétzel, D.L. Teixeira and R. Larrain

Session 13. Livestock emissions and the COP26 targets

Date: Monday 5 September 2022; 14.00 - 18.00
Chair: Lee / O’'Mara

Theatre Session 13

At farm gate: feed systems, increased soil carbon sequestration and energy production
A.C.Dalcq

Breeding towards efficiency in Finnish dairy and beef cattle improves environmental performance

S. Hietala, E. Negussie, A. Astaptsev, A.M. Leino and M. Lidauer

GHG emissions mitigation in practice: a Dutch farmer with monogastrics & ruminants
I. Gijsbers

Danone & its project that aims to support French dairy farmers in their Carbon footprint reduction

M. Baudet

Panel discussion (afternoon session)
A.S. Santos, A. Granados and T. Boland

State of implementation of good practices in various EU projects
J. Andurand

Time off feed affects enteric methane and rumen archaea
S. McLoughlin, S.F. Kirwan, P.E. Smith, F. McGovern, E. O'Conor and S.M. Waters
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Alentejo’s beef farms economic and environmental performance through a regionally developed tool
M.P. Dos Santos, T.G. Morais, T. Domingos and R.F.M. Teixeira

Phytochemical and in vitro methane inhibition of plant extracts as influenced by extractive solvents
T.A.Ibrahim and A. Hassen

Considerations from modelling UK livestock farming: how farmers can reduce emissions
C. Kamilaris, X. Chen, R.M. Rees, T. Takahashi, T. Misselbrook, |. Kyriazakis, M.J. Young, S. Morrison
and E. Magowan

Closing of the ATF-LFS one-day symposium
F.O'Mara and M. Lee

Session 14. Novelties in genomics research and their impact on genetic
selection

Date: Monday 5 September 2022; 14.00 - 18.00
Chair: Baes / Cecchinato

Theatre Session 14

Analysis of ROH in two divergent lines of mouse selected for homogeneity of birth weight
C. Ojeda-Marin, J.P. Gutiérrez, N. Formoso-Rafferty, F. Goyache and I. Cervantes

Genes are shared across short, medium and long range ROHs in Avilefia-Negra Ibérica local beef cattle
A. Rubio, M. Ramén, C. Meneses, A. Herndndez-Pumar, M.J. Carabafio, L. Varona and C. Diaz

Genotypic interaction between gametes: mate incompatibility in dairy cattle
A.A.A. Martin, S. Id-Lahoucine, P.A.S. Fonseca, C.M. Rochus, L. Alcantara, D. Tulpan, S. Leblanc, F.
Miglior, J. Casellas, A. Cdnovas, C.F. Baes and F.S. Schenkel

Genomic alterations underly the identification of Mendelian errors in SNP array data
K.D. Arias, I. Alvarez, J.P. Gutiérrez, I. Fernandez, J. Menéndez, N.A. Menéndez-Arias and F. Goyache

Haplotype richness drop: a new method for mapping selection signatures
M. Shihabi, B. Lukic, V. Cubric-Curik, V. Brajkovic, L. Vostry and I. Curik

Single- and multi-breed ssGBLUP evaluations with sequence data for over 200k pigs
D. Lourenco, S. Jang, R. Ros-Freixedes, J. Hickey, C.Y. Chen, W. Herring and I. Misztal

Application of a single-step SNP BLUP maternal-effect model to calving trait genomic evaluation
Z.Liu, H. Alkhoder, D. Segelke and R. Reents

Computing strategies for national dairy cattle evaluations
M. Bermann, A. Cesarani, D. Lourenco and I. Misztal

Impact of foreign phenotype data on single-step genomic prediction using test-day protein yields
H. Alkhoder, Z. Liu, D. Segelke and R. Reents

Impact of different sources of genomic data on predictions on the local dual-purpose Rendena breed
E. Mancin, C. Sartori, B. Tuliozi, G.G. Proto and R. Mantovani

Genetic associations between milk protein fractions and FTIR milk-spectra
H.O. Toledo-Alvarado, G. De Los Campos and G. Bittante

Genetic evaluations using a novel custom-made SNP chip for local cattle breeds
M.J. Wolf, G.B. Neumann, P. Korku¢, K. May, G.A. Brockmann and S. Kénig
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Comparison of different validation strategies for ssGBLUP based on a simulated cattle population
J. Himmelbauer, H. Schwarzenbacher, C. Fuerst and B. Fuerst-Waltl

Poster Session 14

Comparison of different ROH-based genomic inbreeding coefficients in a large cohort of horses
N. Laseca, A. Molina, M. Valera, A. Antonini and S. Demyda-Peyrds

Preliminary analysis of the additive genetic variance associated with Mendelian Errors
K.D. Arias, I. Alvarez, J.P. Gutiérrez, |. Fernandez, J. Menéndez, N.A. Menéndez-Arias and F. Goyache

Session 15. Young Train session: dairy research and extension

Date: Monday 5 September 2022; 14.00 - 18.00
Chair: Kotlarz / Kuipers

Theatre Session 15

Identifying important risk factors for lameness in partly-housed pasture-based dairy cows
N. Browne, C.D. Hudson, R.E. Crossley, K. Sugrue, E. Kennedy, J.N. Huxley and M. Conneely

Seasonal variation of methane emissions in buffaloes captured using laser methane detector®
L. Lanzoni, M.G.G. Chagunda, M. Chincarini, I. Fusaro, M. Giammarco, M. Podaliri and G. Vignola

Effect of lysolecithin supplementation in milk on performance of suckling female dairy calves
M.I. Mandouh, R.A. Elbanna and H.A. Abdellatif

Net protein productivity to evaluate the contribution of specialized dairy farms to food security
C. Battheu-Noirfalise, A. Mertens, E. Froidmont, M. Mathot and D. Stilmant

Greenhouse gases and ammonia emissions: a holistic approach towards dairy production sustainability

A.R.F. Rodrigues, M.R.G. Maia, A.R.J. Cabrita, A. Gomes, L. Ferreira, H. Trindade, A.J.M. Fonseca and
J.L. Pereira

QTL for multiple birth in Brown Swiss and Original Braunvieh cattle on chromosome 15 and 11
S. Widmer, F.R. Seefried, P. Von Rohr, .M. Hdfliger, M. Spengeler and C. Drégemiiller

Predicting cheese making traits in Grana Padano PDO via milk Fourier-transform infrared spectra
A. Molle, G. Stocco, A. Summer, A. Ferragina and C. Cipolat-Gotet

Saliva as a potential non-invasive fluid for passive immune transfer surveillance in calves
F.G. Silva, E. Lamy, S. Pedro, I. Azevedo, P. Caetano, J. Ramalho, L. Martins, J.O.L. Cerqueira, S.R. Silva
and C. Conceig¢do

Effect of grazing on cow milk metabolites
G. Niero, G. Meoni, L. Tenori, C. Luchinat, S. Callegaro, M. De Marchi and M. Penasa

Impact of prolonged cow-calf contact on dairy cow production in a pasture-based system
S.E. McPherson, L.E. Webb, A. Sinnott, E.A.M. Bokkers and E. Kennedy

Automated, incomplete milking as energy management strategy in early lactation of dairy cows
I. Meyer, E. Haese, K.-H. Siidekum, H. Sauerwein and U. Miiller

Characterization of bovine vaginal microbiota and its relationship with host phenotypes
L. Brulin, S. Ducrocq, G. Even, M.P. Sanchez, S. Martel, C. Audebert, P. Croiseau and J. Estellé

Empirical test of strategies for implementing genomic prediction in small Holstein populations
A. Ule, G. Gorjanc and M. Klopci¢
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Quality control of milk containing only A2 B-casein using locked nucleic acid-based real-time PCR
L. Jiménez-Montenegro, J.A. Mendizabal, L. Alfonso and O. Urrutia

Poster Session 15

Identification and expression profiling of miRNAs linked to early life performance in dairy cattle
M.K. MacLeay, G. Banos and F.X. Donadeu

243

244

Session 16. Integrated approach for sheep and goats Mediterranean farming

systems

Date: Monday 5 September 2022; 14.00 - 18.00
Chair: Hadjipavlou / Marques

Theatre Session 16

The prospective methods to support pastoral strategies in the Mediterranean: the case of Corsica
J.-P. Dubeuf

Breeding for resistance and robustness against gastrointestinal nematodes in German Merino lambs
J. Giirtler, M. Schmid and J. Bennewitz

Introducing hormone-free insemination in dairy sheep farms challenges their feeding system design
E. Laclef, N. Debus, P. Taillandier, P. Hassoun, S. Parisot, E. Gonzdlez-Garcia and A. Lurette

Response of lactating dairy ewes to exogenous melatonin varies according to breed
A. Elhadi, A.A.K. Salama, X. Such and G. Caja

Joint effects of month of kidding and stage of lactation on the chemical composition of goat milk
F. Zamuner, AW.N. Cameron, B.J. Leury and K. Digiacomo

Environmental impact of suckling dairy lamb
M.F. Lunesu, G. Battacone, S.P.G. Rassu, G. Pulina, A. Fenu, A. Mazza and A. Nudda

Effect of the incorporation of forage alternatives in Chilean Mediterranean sheep farming
P. Toro-Mujica

Sustainability in the sheep sector: a systems perspective, from good practices to policy
A.S. Atzori, A. Franca, P. Arca, G. Molle, M. Decandlia, P. Duce and E. Vagnoni

Whole-genome analysis of diversity and population structure in Portuguese native sheep breeds
D. Gaspar, A. Usié, C. Ledo, C. Matos, A.M. Ramos and C. Ginja

Detailed protein fraction profile of goat milk of six breeds
G. Secchi, N. Amalfitano, S. Pegolo, M.L. Dettori, M. Pazzola, G.M. Vacca and G. Bittante

Assessment of dairy sheep carcass composition with X-ray computed tomography
A. Argyriadou, M. Monziols, M. Patsikas and G. Arsenos

Comparative study of fat-tailed and thin-tailed sheep carcass quality
A. Argyriadou, A. Tsitsos, I. Stylianaki, S. Vouraki, T. Kallitsis, V. Economou and G. Arsenos

Loin intramuscular fat as a predictor of sheepmeat eating quality
L. Pannier, G.E. Gardner, R.A. O'reilly, F. Anderson and D.W. Pethick
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Poster Session 16

Risk factors of abortion in dairy Florida goats followed by a new lactation 251
P. Rodriguez-Herndndez, J. Simées, C. Diaz-Gaona, M.D. Lépez-Farifia, M. Sdnchez-Rodriguez and V.
Rodriguez Estévez

Factors effecting the performance of lambs from birth to weaning 251
F.P. Campion, N. McHugh and M.G. Diskin

Trans fatty acids in the fat of lambs produced in south of Portugal 252
E. Jerénimo, A. Silva, O. Guerreiro, L. Fialho, S.P. Alves, J. Santos-Silva and R.J.B. Bessa

Breed effects on lamb and ewe traits in Dorper & Namaqua Afrikaner sheep in an extensive environment 252
M.A. Kao, J.B. Van Wyk, A.J. Scholtz, J.J.E. Cloete and S.W.P. Cloete

Dairy goat performances fed whole or processed cereal-legume meslin in a based ventilated hay ration 253
H. Caillat, L. Perrin, C. Boisseau and R. Delagarde

Dorper-Sarda lamb breed valorisation throughout enhancement of meat quality 253
M.F. Lunesu, M.R. Mellino, A. Fenu, A. Mazza, G. Battacone, S.P.G. Rassu, G. Pulina and A. Nudda

Livestock predated by wolf (Canis lupus) in agroforestry systems of Lazio region: first evidences 254
C. Tiberi, A. Amici, R. Primi, P. Viola, M.M. Madonia and A. Vitali

Session 17. Role of nutrition in animal well-being

Date: Monday 5 September 2022; 14.00 - 18.00
Chair: Alvarez-Rodriguez / Kreuzer-Redmer

Theatre Session 17

Evaluation of butyric acid for inflammation mitigation using in vitro and in vivo approaches in pig 254
D. Gardan-Salmon, S. Molez, B. Saldana, J.1. Ferrero, A. Bruyére and M. Arturo-Schaan

Citrus pectin modulates chicken peripheral blood mononuclear cells proteome 255
G. Avila, M. Bonnet, A. Delavaud, D. Vialg, S. Déjean, G. Grilli, S. Di Mauro, M. Ciccola, C. Lecchi and F.
Ceciliani

Reducing aggressive behaviour using a liquid calming herbal extracts in finishing pigs 255
C. Farias-Kovac, D. Carrion, E. Mainau, M. Gispert and E. Jiménez-Moreno

Do dietary carob pulp and vitamin E affect performance and welfare in fattening pigs? 256
D.N. Bottegal, B. Casado, L. Bernaus, S. Lobon, I. Argemi-Armengol, J. Alvarez Rodriguez and M.A.
Latorre

MicroRNAs in plasma and leucocytes as potential biomarkers for rumen health in a SARA cow model 256
O.E. Ojo, L. Hajek, S. Johanns, C. Pacifico, S. Ricci, R. Rivera-Chdcon, A. Sener-Aydemir, E. Castillo-
Lopez, N. Reisinger, Q. Zebeli and S. Kreuzer-Redmer

Evaluation of pre-transport feeding strategies in bull calves’ performance and gut permeability 257
L. Pisoni, S. Marti, A.M. Bassols, Y. Saco, J. Pujols, N. Gomez and M. Devant

Can real lavender essential oil reduce young bulls’ stress and prevent respiratory diseases? 257
E. Vanbergue, M. Guiadeur, B. Mounaix, S. Masselin-Sylvin, J. Noppe, L. Jouet, S. Guedon and S. Assié

Fat sources in milk replacer for calves affect ad libitum intake behaviour and performance 258
J.N. Wilms, V. Van Der Nat, M.H. Ghaffari, M.A. Steele, H. Sauerwein, J. Martin-Tereso and L.N. Leal
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Feeding concentrated colostrum ensures sufficient uptake of IgG in Holstein calves
T. Jarltoft, C.B. Jessen, M.B. Samarasinghe and M. Vestergaard

Live yeast supplementation improves performance of calves under stressful conditions
S.J. Davies, G. Esposito, C. Villot, E. Chevaux, L. Bailoni and E. Raffrenato

Lying behaviour of dairy cows is influenced by the characteristics of heavily forage-based rations
A. Haselmann, M. Wenter, W. Knaus, K. Bauer, B. Fuerst-Waltl, Q. Zebeli and C. Winckler

Season and cleaning interval affect biological water quality and drinking behaviour of dairy cows
F. Burkhardt, J.J. Hayer, C. Heinemann and J. Steinhoff-Wagner

Evaluation of the antibacterial and anti-inflammatory effects of Thymus capitatus against mastitis
R. Nehme, E. Vanbergue, S. Even, H. Falleh, R. Ksouri, S. Bouhallab, L. Rault and L. Abdennebi-Najar

Milk production responses of transition dairy cows to supplementation of rumen protected choline
H.T. Holdorf, K.A. Estes, C. Zimmerman, K.E. Ritz, M.J. Martin, G.J. Combs, S.J. Henisz, S.J. Erb, W.E.
Brown and H.M. White

Poster Session 17

Gastrointestinal health and oxidative status in calves fed milk replacer differing in fat sources
J.N. Wilms, N. Kleinveld, G.H. Ghaffari, M.A. Steele, H. Sauerwein, J.M. Martin-Tereso and L.N. Leal

Effect of a spice functional feed additive on behaviour and ruminal ecosystem in cows
C. Omphalius, J.-F. Gabarrou, G. Desrousseaux and S. Julliand

Efficacy of different mycotoxin binders to adsorb mycotoxins: a review from in vitro studies
A. Kihal, M. Rodriguez-Prado and S. Calsamiglia

Meta-analysis on the efficacy of mycotoxin binders to reduce aflatoxin M1 in dairy cow’s milk
A. Kihal, M. Rodriguez-Prado and S. Calsamiglia

Effect of dietary herbal extracts in broiler breast composition, oxidation and MAPKs activation
S. Dokou, I. Giannenas, S. Savvidou, N. Panteli, C. Tatoudi, I. Voutsinou, I. Mourtzinos, E.
Antonopoulou, D. Lazari, ). Wang and K. Grigoriadou

Dietary olive cake inclusion and metabolic change of lactating Holstein, Simmental and Modicana cows

V. Lopreiato, A. Bionda, A. Amato, E. Fazio, P. Crepaldi, V. Chiofalo and L. Liotta

The effect of vitamin D3 supplementation on the liver transcriptome of domestic pig
A.S. Steg, AW. Wierzbicka, M.O. Oczkowicz and M.S. Swigtkiewicz

Lack of effectiveness of acidified diet in preventing hypocalcaemia in commercial dairy farms
T. Aubineau, A. Boudon and R. Guatteo

Effect of a combination of three yeasts on body temperature of weaning piglets by thermal imaging
V. Perricone, S. Sandrini, V. Redaelli, F. Luzi, E.R. Parra Titos, G. Savoini and A. Agazzi

Effect of a new high fibre feed on blood biochemistry of outdoor finished male local pigs
J.M. Martins, R. Charneca, R. Varino, A. Albuquerque, A. Freitas, J. Neves, C. Marmelo, F. Costa, A.
Ramos and L. Martin

The effects of external treatment with essential oils on milk quality: a lipidomics approach
F. Ceciliani, R. Nehme, P. Cremonesi, B. Castiglioni, F. Biscarini, M. Ciccola, S. Di Mauro, S. Andrés, R.
Pereira, M. Audano, D. Caruso, D. Pereira, H. Falleh, R. Ksouri, C. Gini and L. Abfennedbi-Najar
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Effect of dietary plant extracts in broiler chicken breast composition, lipid and protein oxidation 267
S. Vasilopoulos, S. Dokou, I. Giannenas, S. Savvidou, S. Christaki, A. Kyriakoudi, E. Antonopoulovu, I.
Mourtzinos and T. Bartzanas

Effect of nutritional strategies at cow-calf on gene expression and marbling in Angus-Nelore cattle 267
R.A. Curi, G.L. Pereira, M.J.G. Ganga, W.A. Baldassini, L.A.L. Chardulo, M.R. Chiaratti, R.P. Nociti and
O.R. Machado Neto

Milk yield from dairy ewes supplemented with pumpkin and chia seeds 268
L.E. Robles-Jimenez, E. Aranda Aguirre, A.J. Chay Canul, R.A. Garcia Herrera and M.
Gonzalez Ronquillo

Does supplementation of pig diets with high doses of vitamin D3 alter transcriptome of adipose tissue? 268
A.S. Steg, A.W. Wierzbicka, M.O. Oczkowicz and M.S. Swigtkiewicz

Transcriptomic and proteomic analysis of omega-3 fatty acids in the porcine enterocytes 269
T. Sundaram, C. Giromini, R. Rebucci, S. Pisanu, D. Pagnozzi, M.F. Addis, M. Bhide, J. Pistl and A. Baldi

Effect of vitamin D3 supplementation on brain transcriptome in rats 269
M. Oczkowicz, A. Steg, A. Wierzbicka, I. Furgat, B. Szymczyk, A. Koseniuk, M. Swigtkiewicz and T.
Szmatota

Session 18. Insect production and processing

Date: Monday 5 September 2022; 14.00 - 18.00
Chair: Deruytter / Murta

Theatre Session 18

Feeding the larvae: the first results of a large scale mealworm ring test 270
D. Deruytter, L. Gasco, M. Van Peer, C. Rumbos, S. Crepieux, L. Hénault-Ethier, T. Spranghers, W.

Yakti, C. Lopez Viso, C.L. Coudron, I. Biasato, S. Berrens, C. Adammaki-Sotiraki, A. Resconi, S.

Bellezza Oddon, N. Paris and C. Athanassiou

Low-value agricultural by-products as ingredients for black soldier fly larvae 270
M.T. Klaassen, E. Spoler, L. Star, J.L.T. Heerkens and T. Veldkamp

Crate level climate control for BSFL rearing 271
JW.M. Heesakkers

Novel heat-treatment sufficiently controls Varroa levels in honeybee colonies 271
C. Sandrock, J. Wohlfahrt, M. Hasselmann, W. Brunner and P. Brunner

The effect of rearing substrate on black soldier fly larval fatty acid profile: a meta-analysis 272
E.Y. Gleeson and E. Pieterse

Effect of six isoenergetic, isonitrogenous, isolipidic, waste-based substrates on adult life traits 272
A. Resconi, S. Bellezza Oddon, I. Biasato, Z. Loiotine, C. Caimi and L. Gasco

Growth and chemical composition of BSF larvae on biowastes containing similar crude protein content 273
T. Veldkamp, K. Van Rozen, E.F. Hoek-Van Den Hil, P. Van Wikselaar, A. Rezaei Far, I. Fodor, H.J.H.
Elissen and R.Y. Van Der Weide

Lipid fraction of the black soldier fly larvae diet: consequences on adult parameters 273
S. Bellezza Oddon, I. Biasato, A. Resconi and L. Gasco

Valorisation of local agricultural side-streams from Greece for Tenebrio molitor rearing 274
M. Vrontaki, C. Adamaki-Sotiraki, C.I. Rumbos, A. Anastasiadis and C.G. Athanassiou
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Practical guide to commercial BSF farming
B. Holtermans

Bioconversion of olive pomace by black soldier fly larvae into a high-quality frass fertilizer
1.G. Lopes, T. Ribeiro, M.A. Machado, I. Vieira, R. Antunes, R. Nunes and D. Murta

Is 16 hours of daylight better than 12 hours for the production of house crickets?
L. Holm and A. Jansson

Optimizing insect rearing chain through the development of a digital twin for insect rearing
M. Tapio, S. Heiska, M. Karhapdd and J. Niemi

Poster Session 18

Do vegetal compounds have a potential on yellow mealworm performances during rearing?
M.S. Fagnon, M.E. Gonzales, V. Ageorges, S. Kerros, L. Tournier, T. Chabrillat and C. Carlu

Population dynamics during Tenebrio molitor pupation
C.L. Coudron and D. Deruytter

Hermetia illucens and Tenebrio molitor: comparison between heat treatments for microbial reduction
C. Lucchetti, A. Grisendl, P. Bonilauri and M. Scremin

Insect substrates: evaluation of efficiency indices
M. Ottoboni, M. Moradei, L. Ferrari, G. Ceravolo, R. Abbate, A. Luciano and L. Pinotti

Bioconversion of olive pomace by black soldier fly larvae (Hermetia illucens)
R.F. Antunes, I.G. Lopes, T. Ribeiro, M.A. Machado, . Vieira, R. Nunes and D. Murta

Evaluation of plastic degradation capacity by black soldier fly (Hermetia illucens)
M.A. Machado, I. Lopes and D. Murta

Mealworm rearing on substrates enriched with functional ingredients of aromatic and medicinal plants

M. Gourgouta, S.S. Andreadis, E.I. Koutsogeorgiou, C.I. Rumbos, G. Skoulakis, |. Giannenas, K.
Grigoriadou, E. Bonos and C.G. Athanassiou

Counting of insect larvae using computer vision
F. Carvdo, D. Monteiro, D. Alexandre and V. Filipe

Black soldier fly larvae as up-cyclers of organic foodwaste
I. Noyens, S. Goossens, L. Frooninckx, L. Broeckx, A. Wuyts and S. Van Miert

Session 19. Pig health and welfare free communications

Date: Monday 5 September 2022; 14.00 - 18.00
Chair: Gottardo / Trevisi

Theatre Session 19

Influence of different fixation times of sows in farrowing pens on their behaviour and piglet losses
B.-M. Baude, K. Krugmann, S. Diers, E. Tholen and J. Krieter

Does reducing time in gestation stalls in early pregnancy affect sow welfare and performance?
M.C. Galli, M.E. Lagoda, F. Gottardo, B. Contiero and L.A. Boyle

Welfare indicators for pigs within a national monitoring - results of survey and application on farm
K. Krugmann, J. Johns, D. Frieten and J. Krieter
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Selection of applicable variables as indicators for tail biting using a partial least squares model 282
V. Drexl, I. Dittrich, T. Wilder, S. Diers and J. Krieter

Behavioural differences of tail-biting pigs and their victims before a tail-biting incident 283
T. Wilder, V. Drexl| and J. Krieter

Ex vivo model of porcine foot to assess biomechanical effects of flooring and claw trimming in sows 283
E. Telezhenko and A.-C. Olsson

From biosecurity audit to tailor-made recommendations in pig farms: how to prioritize action points? 284
P. Levallois, M. Leblanc-Maridor, C. Belloc and C. Fourichon

Influence of glyphosate residues in sow diets on piglet diarrhoea, kinky tails and stillbirth 284
J.E.M. Winters, L. Foldager, U. Krogh, N.P. Ngrskov and M.T. Serensen

ANOXIA(TM) versus T61° euthanasia method in pigs reveals no differential gene expression 285
B. Chakkingal, R. Meyermans, W. Gorssen, S. Janssens and N. Buys

Effect of zearalenone at concentrations below and above EU recommendation in piglets after weaning 285
V.C. Bulgaru, G.C. Pistol, D.E. Marin, . Taranu and A. Dinischiotu

Minor influence of feed glyphosate on gut microbial ecology of weaned piglets 286
S. Rani, M.T. Sgrensen, S.J. Noel, N.P. Ngrskov, U. Krogh, L. Foldager and O. Hajberg

Reducing enterotoxigenic E. coli in young pig intestinal cell lines: the role of bacteriophages 286
A. Ferreira, C. Almeida, D. Silva, M.E. Rodrigues, M. Henriques, J. Azeredo and A. Oliveira

Consequences of anaemia in sows on their reproductive performance and on the long-term pigs’ growth 287
A. Samson, F. Guillard, E. Janvier, J. Martrenchar and J. Pique

Session 20. Influence of nutrition on reproductive performance

Date: Monday 5 September 2022; 14.00 - 18.00
Chair: Lamb / Sanz

Theatre Session 20

Effect of nutrition in early life on the development and performance of beef heifers 287
I. Casasus, J.A. Rodriguez-Sdnchez, J. Ferrer, A. Noya and A. Sanz

Integrative network analysis on the nutrigenomic control of reproductive development in cattle 288
K. Keogh and D.A. Kenny

Influence of trace minerals on metabolic processes related to reproduction in ruminants 288
T.E. Engle

Impact of early life nutrition on the molecular control of sexual development in the bull calf 289
D.A. Kenny, S. Coen and K. Keogh

Impacts of postweaning growth rate in beef heifers on reproductive development and productivity 289
K.M. Harvey

Nutritional programming of puberty in Bos indicus-influenced heifers 290
R. Cardoso, S. West, V. Garza and G. Williams

Impact of sire nutrition on fertility 290
P.L.P. Fontes
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Poster Session 20

Influence of feed and seasons on semen qualities and their relationships with scrotal size in bucks 291
Y.E. Waba
Influence of feed on the reproductive parameters of does WAD and Sahel goats in Bali, Taraba State 291
Y.E. Waba

Session 21. Early career competition‘Innovative approaches to pig and poultry
production; supported by Wageningen Academic Publishers

Date: Monday 5 September 2022; 14.00 - 18.00
Chair: Nilsson / Vigors

Theatre Session 21

Dying for uniformity: is pre-weaning mortality the major cause of the decrease in variation? 292
K. Hooyberghs, S. Goethals, S. Millet, S. Janssens and N. Buys

Are biters sick - studies on the health status of tail biters 292
I. Czycholl, D. Becker, C. Schwennen, C. Puff, M. Wendt, W. Baumgdirtner and J. Krieter

Effect of various short-term events on behaviours of gestating sows 293
M. Durand, J. Abarnou, A. Julienne, C. Orsini and C. Gaillard

Contact voltages exposure lower than 0.5 V in feeders and drinkers affects the behaviour of piglets 293
T. Nicolazo, C. Clouard, G. Boulbria, E. Merlot, A. Lebret, C. Chevance, J. Jeusselin, V. Normand and C.
Teixeira-Costa

Intra-uterine growth restriction affects growth performances but not the body composition at weaning 294
R. Ruggeri, G. Bee, P. Trevisi and C. Ollagnier

The use of thermal imaging and salivary biomarkers during the periparturient period of sows 294
M. De Vos, S. Tanghe, Q. Duan, B. Loznik, M. Ubbink-Blanksma and R. D'Inca

Poster presentation 295
K. Nilsson and S. Vigors

Poster Session 21

Effects of Lactobacillus spp. encapsulated probiotic on performance and faecal microbial in piglets 295
N.A. Lefter, M. Hdbeanu, M. Dumitru, A. Gheorghe and L. Idriceanu

Session 22. Plenary session

Date: Tuesday 6 September 2022;9.00 - 12.30
Chair: Casasus

Theatre Session 22
Carving a path across ‘g-local’ challenges: wildlife responses to human disturbance in the
European ‘anthroscape’ 296

F. Cagnacci

The coexistence of wildlife and livestock: sanitary aspects 296
C. Gortdzar
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Management and technologies for conflict mitigation between wildlife and breeding of livestock 297
K. Jerina

Wild or domesticated - cultural interpretation and contested boundaries 297
K. Skogen

Animal source foods and the nature-culture divide 298
F.Leroy

Session 23. Young EAAP

Date: Tuesday 6 September 2022; 14.00 - 18.00
Chair: Wallgren

Theatre Session 23

Presentation techniques and open science 298
T. Wallgren, I. Adriaens and M. Pszczola

Session 24. Balancing metrics of impacts and services to assess sustainability

Date: Tuesday 6 September 2022; 14.00 - 18.00
Chair: da Silva / Thenard

Theatre Session 24

Environmental impacts and services of ruminant livestock: overview and insights from Portugal 299
T. Domingos
The role of farm animals in the agroecological transition: evidence from a global FAO tool 299

A. Mottet, D. Lucantoni, A. Bicksler and R. Sy

Exploring the ‘indicator explosion’ for the European livestock sector 300
B. Van Der Veeken, M. Carozzi, C. Barzola Iza and F. Accatino

Norwegian wood: a key to sustainable feed production and improved land use efficiency? 300
H. Maller, S. Samsonstuen and H.F. Olsen

Agro-industrial co-products to improve economic and environmental sustainability of ruminant livestock 301
F. Correddu, M.F. Caratzu and G. Pulina

Mapping indicators of farming systems’ robustness to input constraints: a French case study 301
C. Pinsard and F. Accatino

Diversification of crop-livestock systems: nutrient cycling and food efficiency implications 302
T. Puech and F. Stark

Dual-purpose production of milk and beef - effect on climate change, biodiversity and land use ratio 302
S. Samsonstuen, H. Mgller, B. Aamaas and H.F. Olsen

Maximizing food production while minimizing inputs in farming systems: studying the trade-off 303
C. Pinsard and F. Accatino

Financial and resource efficiency of Atlantic area dairy farms 303
L. Shewbridge Carter and M. March

Integrating ecosystem services in the LCA evaluation of meat of different species 304
F. Joly, P.K. Roche and L. Boone
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Identification and characterization of agri-forestry system in Portugal through remote sensing 304
T.G. Morais, R.F.M. Teixeira and T. Domingos

Complementarity between production basins to ensure optimal supply of organic lambs along the year 305
M. Benoit, V. Bellet, M. Miquel, S. Béziat and C. Experton

Session 25. fCIeat:Farm: A platform to control animal welfare in pig and cattle
arming

Date: Tuesday 6 September 2022; 14.00 - 18.00
Chair: Pastell / Llonch

Theatre Session 25

Phenotyping pigs and dairy cows using PLF technologies: applications for animal welfare assessment 305
P. Llonch and X. Manteca

Bringing precision livestock farming data to consumers — evidence from a conjoint analysis 306
C. Krampe, J.K. Niemi, J. Serratosa and P.T.M. Ingenbleek

Analysis of quality schemes: how far are we from data-driven and animal-based welfare assessment? 306
A. Stygar, C. Krampe, P. Llonch and J. Niemi

Individual feeding patterns as indicators of pig welfare 307
E.A.M. Bokkers, J.D. Bus, J. Engel, R. Wehrens and I.J.M.M. Boumans

Validating play behaviour as a positive welfare indicator in pigs (Sus scrofa) around weaning 307
G. Amorim Franchi, M.L.V. Larsen, I.H. Kristoffersen, J.F.M. Winters, M.B. Jensen and L.J. Pedersen

Comparative study between scan sampling observations and automatic monitoring image
systems in pigs 308
Q. Allueva-Molina, H.-L. Ko, Y. Gdmez, P. Fuentes Pardo, X. Manteca and P. Llonch

Classification of dairy cattle welfare status using sensor data — ClearFarm pilot studies 308
A. Stygar, L. Frondelius, G. Berteselli, Y. Gdmez, E. Canali, J. Niemi, P. Llonch and M. Pastell

Behavioural traits from accelerometers to alert the potential occurrence of acidosis in dairy cows 309
Y. Gémez, G. Berteselli, E. Dalla Costa, E. Canali, D. Ruiz, X. Manteca and P. Llonch

Correlations between environmental data with activity level and respiratory health by PLF sensors 309
H.-L. Ko, P. Fuentes Pardo, X. Manteca and P. Llonch

Relationship between climatic and housing conditions and carcass diagnostics using sensor technology 310
G.B.C. Backus

Poster Session 25
Decrease in rumination as early warning indicator of clinical mastitis onset in high-producing dairy 310
G.V. Berteselli, E. Dalla Costa, Y. Gdmez Herrera, M.G. Riva, S. Barbieri, R. Zanchetta, P. Llonch, X.

Manteca and E. Canali

Correlation of physiology and behaviour traits from PLF sensors with salivary biomarkers in dairycow 311
Y. Gémez, M. Contreras, J. Cerdn, D. Ruiz, X. Manteca and P. Llonch
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Session 26. Climate care dairy farming

Date: Tuesday 6 September 2022; 14.00 - 18.00
Chair: Galama / Hristov

Theatre Session 26
Climate care cattle farming initiative
P. Groot Koerkamp, D. Ruska, A. Cieslak, S. Koenig, V. Juskiene, N. Edouard, X. Verge, M. Barbatri,

P. Galama and A. Kuipers

Climate care research and applications in Portugal
H. Trindade and D. Fangueiro

Rethinking methane from animal agriculture
F. Mitloehner

Effective nutritional strategies to mitigate enteric methane in dairy cattle
A.N. Hristov, A. Melgar, D. Wasson and C. Arndt

Challenges for climate care dairy farming in the Netherlands
P.J. Galama, J. Zijlstra and A. Kuipers

First results of a screening method for GHG emission measurements in European dairy cattle barns

X. Vergé, P. Robin, V. Becciolini, A. Cieslak, N. Edouard, L. Fermer, P. Galama, P. Hargreaves, V.
Juskiené, G. KadzZiene, H. Schilder, L. Leso, A.-S. Lissy, J. Priekulis, B. Rees, D. Ruska and M. Szumacher-
Strabel

Genome wide associations for methane emissions in dairy cows
L. Fehmer, J. Herold, P. Engel, T. Yin and S. Kénig

Nitrogen excretion and ammonia emissions in dairy cows fed low-N fresh grass and maize silage
M. Ferreira, R. Delagarde and N. Edouard

Two experimental dairy systems built to decrease the carbon footprint
V. Brocard, S. Foray, E. Tranvoiz and L. Morin

Poster Session 26

Monitoring indoor climate in a dairy barn
P. Massabie

NMVOC emissions from a naturally ventilated dairy housing - comparison of different diets
S.Schrade, M. Zaehner, K. Zeyer, S. Wyss, D. Steger, J. Mohn and F. Dohme-Meier

Simulation of enteric methane emission friendly management strategies in Danish dairy herds
V.M. Thorup, A.B. Kudahl, L. Chen and S. @stergaard

Asparagopsis taxiformis infused vegetable oils: a solution to reduce ruminant methane emissions
D.M. Soatres, R. Torres, A.M. Campos, A.P. Portugal, M.T. Dentinho, L. Mata and R.J. Bessa

Polyphenols in apple pomace decrease ruminal methane production in dairy cows
A.C. Cieslak, J.A. J6zwik, H.J. Horbariczuk, K.M. Koztowska, G.M. Gogulski, S.M. Skorupka, W.B.
Wyrwat, JW. Jaworski, P.D. Petric and S.Z.5.M. Szumacher-Strabel

Life cycle assessment of current and future pasture-based dairy production systems
J. Herron, D. O'Brien and L. Shalloo
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Water quality in dairy cattle farms: impact on animal production, reproduction and health
V. Resende

Session 27. Breeding for health, welfare and longevity

Date: Tuesday 6 September 2022; 14.00 - 18.00
Chair: Egger-Danner / Cecchinato

Theatre Session 27

Quantitative genetics of infectious disease: much more heritable variation than we think
P. Bijma, A.D. Hulst and M.C.M. De Jong

Transcriptomic map of mastitis in dairy cows: clues on S. agalactiae and Prototheca infections
V. Bisutti, N. Mach, D. Giannuzzi, E. Capra, R. Negrini, P. Aimone-Marsan, A. Cecchinato and S. Pegolo

Robustness indicators in a divergent selection experiment for birth weight variability in mice
L. EI-Ouazizi El-Kahia, . Cervantes, J.P. Gutiérrez and N. Formoso-Rafferty

Can resilience and reproduction be improved in paternal lines of rabbits selected for growth rate?
C. Peixoto-Gongalves, E. Martinez-Paredes, L. Rédenas, E. Blas, M. Cambra-Lépez and J.J. Pascual

Genetic correlations of direct and indirect social dominance components vs production and fitness
B. Tuliozi, R. Mantovani, E. Mancin, I. Schoepf and C. Sartori

Repeatability as a criterion for the selection of welfare biomarkers in beef cattle production
C. Meneses, M.J. Carabario, C. Gonzalez, A. Herndndez-Pumar and C. Diaz

Role of genetics in swine inflammation and necrosis syndrome - SINS
N.G. Leite, E.F. Knol, S. Nuphaus, R. Vogelzang and D. Lourenco

Usefulness of the claw-position score for genetic evaluations to reduce lameness incidence
A. Kéck, L. Lemmens, M. Suntinger, M. Gehringer, G. Berger, F.J. Auer and C. Egger-Danner

Breed-dependent genetic variants altered the immune capacity in dairy and beef cattle bulls
M. Saeed-Zidane, A. Yousif, |. Blaj and G. Thaller

Breeding strategies for calf health and leukosis: challenges and opportunities
C.F. Baes, R. Bongers, C. Lynch, F.S. Schenkel, K. Houlahan, N. Van Staaveren, H. Oliveira and F. Miglior

Persistence of genomic evaluations with different reference populations in pigs and broilers
I. Misztal, M.K. Hollifield, J. Hidalgo, S. Tsuruta, M. Bermann and D. Lourenco

Tail biting and its precursors have distinctive gene-expression profiles in protein-restricted pigs
L. Couteller, L. Roch, E.O. Ewaoluwagbemiga and C. Kasper

Poster Session 27

Estimation of genetic parameters of days open in the Florida goat breed
C. Ziadi, E. Muioz-Mejias, M. Sdnchez, M.D. Lépez and A. Molina
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Temporal analysis of miRNAs expression revealing the molecular changes related to lameness recovery 326

W. Li, P. Zhe, K. Schwartzkopf-Genswein and L. Guan

Effect of weaning at the time of immunophenotyping on cell-mediated immune responses of beef calves326

S.C. Beard, D.C. Hodgins, J. Schmied and B.A. Mallard
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Effect of mild hypoxia on platelet activities in pregnant ewes with different haematocrit levels
P. Moneva, I. Yanchev and N. Metodiev

Native sheep breeds of Sicily genetic reservoirs against lentiviruses
S. Tumino, M. Tolone, P. Galluzzo, S. Migliore, S. Bordonaro, R. Puleio and G.R. Loria

Enzootic bovine leukosis: surveillance measures and control programmes in European countries
M. Mincu, G. Van Schaik, C. Faverjon, E. Meletis, J.J. Hodnik, M. Guelbenzu-Gonzalo, M. Alishani, A.
Gerilovych, Z. Acinger-Rogic, M. Rubin, I. Djadjovski, I. Cvetkovikj and I.G.M.A. Santman-Berends

Heritabilities of clinical mastitis, metritis and ovarian cysts in Polish HF cows
P. Topolski, W. Jagusiak and B. Szymik

Session 28. SmartCow: Methods and technologies for research and smart
nutrition management in dairy and beef cattle

Date: Tuesday 6 September 2022; 14.00 - 18.00
Chair: Baumont / Abdenneby-Najar

Theatre Session 28

W Integrating European cattle research infrastructures for innovation: outcomes from SmartCow project
R. Baumont, M. O’Donovan, R. Dewhurst, P. Lund, B. Kuhla, R. Carelli, C. Reynolds, C. Martin and I.
Veissier

W Collaboration is imperial or how to address this critical issue when developing novel traits
N. Gengler

Sources of variation in cattle N balance measurements from digestion trials at 15 research sites
Z.E. Barker, L.A. Crompton, H. Van Lingen, J. Dijkstra and C.K. Reynolds

W Implementation of the 3Rs in SmartCow
K.M.D. Rutherford

Beef cattle welfare in digestibility stalls
R. Bellagi, R. Baumont, P. Noziére and . Veissier

A non-invasive sound technology to monitor rumen contractions and rumen gas fermentation
E. Vargas-Bello-Pérez, A.L. Alves Neves and A. Harrison

M Effects of stage of lactation and parity on A15N as a biomarker for N use efficiency in dairy cows
R.J. Dewhurst, E. Hyles and A. Bagnall

Inclusion of seaweed in the dairy cattle diet and the effect on milk production and feed efficiency
E.E. Newton, M. Terré, K. Theodoridou, S. Huws, P. Ray, C.K. Reynolds, N. Prat, D. Sabria and S.
Stergiadis

Guidelines for using cow milk mid-infrared spectra to predict GreenFeed enteric methane emissions
M. Coppa, A. Vanlierde, M. Bouchon, J. Jurquet, M. Musati, F. Dehareng and C. Martin

Estimation of methane eructed by dairy and beef cattle using faecal near-infrared spectra
A. Vanlierde, F. Dehareng, A. Mertens, M. Mathot, A. Lefevre, I. Morel, G. Renand, Y. Rochette, F.
Picard, C. Martin and D. Andueza

M Identifying health and stress states in cows from their daily activities by machine learning
I. Veissier, Q. Ruin, R. Lardy, V. Antoine and J. Koko
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Edge-computing to monitor cow behaviour in rangelands
J. Navarro Garcia, . Gdmez Maqueda, D. Varona Renuncio, M. Gaborit, F. Launay, M.J. Garcia Garcia
and F. Maroto Molina

Recording of eating time in rosé veal calves by use of an automated video system
M. Vestergaard, H.H. Bonde, M. Bjerring, P. Ahrendt, L.A.H. Nielsen and A.M. Kjeldsen

Poster Session 28

Paving the way towards common standards and guidelines for experimental studies with cattle
S. Mesgaran, R. Baumont, L. Munksgaard, D. Humphries, E. Kennedy, J. Dijkstra, R. Dewhurst, H.
Furguson, M. Terré and B. Kuhla

Effect of days of collection and a faecal preservative on measured N balance of lactating cows
C. Reynolds, D. Humphries, A. Jones, P. Kirton, R. Szoka and L. Crompton

Accuracy and length of digestibility and N balance measurement in beef cattle
R. Bellagi, R. Baumont, L. Salis, S. Alcouffe, G. Cantalapiedra-Hijar and P. Noziére

Promising proxies to predict feed efficiency and its components in dairy and beef cattle
C. Martin, A. Vanlierde, F. Dehreng, R. Dewhurst, P. Lund, C. Reynolds, D. Andueza and G.
Cantalapiedra

Prediction of daily dry matter intake using milk mid-infrared spectra data in Swedish dairy cattle
S.Salleh, R. Danielsson and C. Kronqvist

Characterization of milk production in suckler beef cows
B. Sepchat, M. Barbet and P. D’Hour

Effect of abomasal amino acid infusions on performances and metabolism in postpartum dairy cows
L. Bahloul, L.E. Herndndez-Castellano, H. Lapierre, C.G. Schwab and M. Larsen

Effect of grazing dairy system and breed on monthly variation of milk minerals and heat stability
A. Boudon, B. Horan, L. Delaby, J. Tobin, J. Flament, A. Jezequel, B. Graulet, M. O'Donovan, G. Maxin,
M. Gelé, S. Lemosquet and C. Hurtaud

Inclusion of a high fat extruded pellet in starter feeds
L. Amado, L.N. Leal, W.J.J. Gerrits and J. Martin-Tereso

On farm evaluation of multi-parametric models to predict SARA on dairy cows
M. Coppa, C. Villot, C. Martin and M. Silberberg

Is optimization of dairy cow rations by linear programming possible with INRA 2018 system?
P. Chapoutot, G. Tran, V. Heuzé and D. Sauvant

Session 29. Genetics, physiology, and behaviour of insects

Date: Tuesday 6 September 2022; 14.00 - 18.00
Chair: Sandrock / Lefebvre

Theatre Session 29

Development rate variation in insects: what we currently understand
C.J. Picard

Defining a founding population: evaluating the genetic diversity in a BSF commercial line
E.M. Espinoza
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Influence of strain genetics on larval performance and bioconversion efficiency of Hermetia illucens
L. Broeckx, L. Frooninckx, S. Berrens, A. Wuyts, C. Sandrock and S. Van Miert

The reproductive tract of the black soldier fly (Hermetia illucens) plays with sexual selection
C. Bressac and C. Labrousse

A sweet smell: a search for the perfect attractant for female black soldier fly (Hermetia illucens)
D. Deruytter, C.L. Coudron, A. De Winne and M. Van Der Borght

Mating compatibility among different Tenebrio molitor strains
C. Adamaki-Sotiraki, D. Deruytter, C.I. Rumbos and C.G. Athanassiou

Prospects of manipulating sex ratios of commercial insect populations
L.W. Beukeboom, L. Francuski, G. Petrucci, S. Ter Haar, A. Rensink and S. Visser

An extensive multi-approaches distribution map of Apis mellifera mitochondrial DNA lineages in Italy
V. Taurisano, V.J. Utzeri, A. Ribani and L. Fontanesi

Deciphering the genetic architecture of honey production in a selected honeybee population
M.G. De lorio, J. Ramirez-Diaz, S. Biffani, G. Pagnacco, A. Stella and G. Minozzi

Poster Session 29

High-density SNP development in black soldier fly via throughput DNA pool sequencing
A. Donkpegan, A. Guigue, F.X. Boulanger, S. Brard-Fudulea, P. Haffray, M. Sourdioux and R. Rouger

Haemolymph analysis as a potential method to assess the quality of insect nutrition
R. Gatecki and T. Bakuta

Identification of selected haemocytes in the haemolymph of the mealworm (Tenebrio molitor)
R. Gateckiand T. Bakuta

Session 30. Improving animal welfare to increase animal health,
performance and reduce the use of medication

Date: Tuesday 6 September 2022; 14.00 - 18.00
Chair: Boyle / Costa

Theatre Session 30

Welfare as preventative medicine in pig production
L.A. Boyle, M. Lagoda and K. O'Driscoll

Optimal farrowing accommodation hygiene reduces pre-weaning antibiotic and anti-
inflammatory usage
K.M. Halpin, P.G. Lawlor, J. Teixé-Roig, E.A. Arnaud, J.V. O’'Doherty, T. Sweeney and G.E. Gardiner

Effects of early-life changes on health, welfare and performances of pigs in a commercial farm
S. Gavaud, K. Haurogné, A. Buchet, I. Garcia-Vinado, M. Allard, M. Leblanc-Maridor, J.M. Bach, C.
Belloc, B. Lieubeau and J. Hervé

Weaning intact litters in farrowing pens for loose housed sows: diarrhoea and microbiota composition
J.EM. Winters, A.A. Schénherz, N. Canibe, L. Foldager and L.J. Pedersen

Enrichment affects antibiotic consumption in pig farms in Great Britain
I. Kyriazakis, S.M. Matheson and S.A. Edwards
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Effect of novel enrichment on pig resilience
K. Bu¢kovd, R. Muns, J. Cerén and I. Kyriazakis

The PPILOW project: innovations improving welfare in low input and organic pig and poultry farms
A. Collin and Ppilow Consortium

Transport at an older age: the key to a higher robustness of veal calves?
F. Marcato, H. Van Den Brand, M. Wolthuis-Fillerup, F. Hoorweg and K. Van Reenen

Antimicrobial susceptibility of E. coli and Pasteurellaceae in veal calves before slaughter
J. Becker, V. Perreten, A. Steiner, D. Stucki, G. Schiipbach-Regula, A. Collaud, A. Rossano, D. Wiithrich,
A. Muff-Hausherr and M. Meylan

Effect of housing dairy calves, individually or in pairs, on performance, welfare, and behaviour
D. Espinoza-Valdes, A. Iritz, F. Salhab, S. Mabjeesh and Y. Ben Meir

Effect of welfare standards and biosecurity practices on antimicrobial use in beef cattle
M. Santinello, A. Diana, V. Lorenzi, E. Magni, G.L. Alborali, L. Bertocchi, M. De Marchi and M. Penasa

Benefits for achieving positive dairy cattle welfare
S. Mattiello, S. Celozzi, F.M. Soli, L. Bava and M. Battini

Stress in dairy calves suckled or not by their dam assessed from cortisol in hair
D. Pomieés, A. Nicolao, I. Veissier, K. Alvdsen and B. Martin

Poster Session 30

Browsing effect on natural control of the elimination of gastrointestinal strongyles eggs in goats
A.T. Belo, S.M. Almeida, S. Cavaco-Gongalves, J.P. Barbas, J.M.B. Ribeiro, C.C. Belo, C. Costa, L.M.M.
Ferreira and L. Padre

Effect of layers’ housing systems on physical characteristics and quality of commercial eggs
D. Amorim, J. Costa and J. Oliveira

Assessment of active substances’ cross-contamination in non-target feed in Portugal
A.C.G. Monteiro and A.S. Santos

Session 31. Development of novel sheep and goat products for human
consumption

Date: Tuesday 6 September 2022; 14.00 - 18.00
Chair: Lorenzo / Hernandez

Theatre Session 31

Effect of pork fat replacement by vegetable oleogels in quality of goat meat burgers
I. Ferreira, L. Vasconcelos, A. Leite, E. Pereira, S. Rodrigues and A. Teixeira

A longitudinal study of the microbiological quality of goat’s raw milk cheese during ripening
S. Coelho-Fernandes, A.S. Faria, G. Santos-Rodrigues, A. Fernandes, L. Barros, V. Cadavez and U.
Gonzales-Barron

Consumer attitudes from different continents towards dairy products from sheep and goat
E. Vargas-Bello-Pérez, K. Tajonar, G. Foggi, M. Melle, S. Panagiotis, A. Mavrommatis, E. Tsiplakou,
M.R. Habib, M. Gonzalez-Ronquillo and P. Toro-Mujica

Dietary Moringa oleifera affects quality and health promoting traits of lamb meat
M. Cohen-Zinder, H. Omri, E. Shor-Shimoni, R. Agmon and A. Shabtay
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Detailed fatty acid profile of human milk and cow, buffalo, goat, sheep, dromedary, and donkey milks
N. Amalfitano, M.L. Haddi, H. Benabid, M. Pazzola, G.M. Vacca, A. Lante, F. Tagliapietra, S. Schiavon
and G. Bittante

Professionals perception on lamb and kid meat quality characteristics in Greece
I. Vakondios and A. Foskolos

YoGArt project: the use of algae as feed additives in ewes diet to promote functional dairy products
A. Mavrommatis, F. Zisis, P. Kyriakaki, F. Satolias, A. Skourtis and E. Tsiplakou

Impact of loin versus individual muscle weight on the eating quality prediction of several lamb cuts
S.M. Moyes, G.E. Gardner, D.W. Pethick and L. Pannier

Effect of Camelina sativa seeds in ewes milk quality and oxidative status in both organism and milk
C. Christodoulou, A. Mavrommatis, B. Kotsampasi and E. Tsiplakou

Association of milk composition traits as indicators of feed efficiency in Chios dairy ewes
S. Vouraki, V. Papanikolopoulou, N. Siachos, V. Fotiadou and G. Arsenos

New bone detection method for lamb carcass DXA scanning improves total composition predictions
S.L. Connaughton, A. Williams and G.E. Gardner

Intramammary administration of lipopolysaccharides at parturition on goat colostrum and milk quality
M. Gonzdlez-Cabrera, N. Castro, M. Salomone-Caballero, A. Torres, S. Alvarez and L.E. Herndndez-
Castellano

Poster Session 31

Effects of white button mushroom (Agaricus bisposus) on growth and meat quality of growing lambs
G. Kis, M. Popovic, L. Pajurin, D. Spoljaric, L. Kozacinski, B. Spoljaric and K. Kljak

Effect of wellness and diet on ovine milk quality
M. Tognocchi, G. Conte, L. Turini, S. Tinagli, A. Silvi, L. Casarosa, R.E. Amarie, A. Serra and M. Mele

Diet inclusion of ensiled olive cake increases unsaturated lipids in goat milk
O. Tzamaloukas, M.C. Neofytou, C. Constantinou, S. Symeou, D. Sparaggis and D. Miltiadou

Nutritional composition of less valued primal cuts from lamb genotypes
F.P. Esteves, C. Oliveira, M. Pimpao, J. Santos-Silva, O. Moreira and J.M. Almeida

American, Chinese, and Australian consumers prefer sheepmeat from carcases not selected for leanness
R.A. O'Reilly, G.E. Gardner, D.W. Pethick and L. Pannier

Effects of lamb genotype and primal cuts on burgers’ texture and sensory properties
N. Franco, M. Pimpao, C. Oliveira, M.R. Marques and J.M. Almeida

Effects of lamb genotype, carcass weight and primal cut on baby soup sensory properties
M. Pimpdo, C. Oliveira, M.R. Marques and J.M. Almeida

Session 32. Role of pork in circular food production

Date: Tuesday 6 September 2022; 14.00 - 18.00
Chair: Bee / Millet

Theatre Session 32

Pig-based bioconversion: keeping nutrients in the food chain
L. Pinotti, A. Luciano, M. Ottoboni, M. Manoni, S. Mazzoleni, G. Ceravolo, M. Tretola and M. Rulli
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Total versus human-edible protein efficiency of Belgian pigs and poultry
C. De Cuyper, E. Delezie, S. Millet, J. Van Ginderachter, W. Wytynck, M. Wulfrancke, L. Van Heupen, K.
D’hooghe, S. De Campeneere and J. De Boever

Can the inclusion of different olive oil cakes on diet affect the performances of Bisaro pigs?
D. Outor-Monteiro, J. Teixeira, F. Madeira, A. Teixeira, J. Ribeiro, C. Guedes, M. Gomes and V. Pinheiro

Transcriptome study in subcutaneous adipose tissue of Iberian pigs fed with olive-by-products
J. Garcia-Casco, R. Peiré-Pastor, P. Palma-Granados, A. Lépez-Garcia, C. Ovilo, E. Gonzdlez and M.
Muroz

Effect of three varieties of field beans on growth and carcass quality of grow-finisher pigs
F.M. Viard, J.V. O Doherty, G.E. Gardiner and P.G. Lawlor

Poster presentation
G.Beeand S. Millet

Exposure of free-range pigs to environmental contaminants via soil ingestion
C. Collas, J.L. Gourdine, D. Beramice, P.M. Badot, C. Feidt and S. Jurjanz

Effects of restricted feeding and sex on the feed to muscle gain ratio of growing pigs
G. Daumas, M. Monziols and N. Quiniou

Fatty acid composition of immunocastrated vs female pigs in Germany
K. Gétz and D. Mérlein

Effect of hot or cold cutting conditions on pork belly shape and firmness
C. Zomefrio, A. Brun, M. Albano, M. Gispert, B. Marcos and M. Font-I-Furnols

National audit of pork pH in Australia
F.R. Dunshea, A. Lealiifano, M. Trezona, V. Gole and R.J.E. Hewitt

Studying intestinal metabolite profiles of piglets in different housing conditions
S.K.Kar, J. Engel, C.H. De Vos and D. Schokker

Impact of calcium content and calcium to phosphorous ratio in diets for weaned pigs
P. Bikker, J. Fledderus and M. Van Helvoort

Poster Session 32

The effect of adding guar meal to the ration of pigs on the quality and chemical composition of pork
K. Karpiesiuk, W. Kozera, T. Daszkiewicz, K. Lipiriski, J. Kaliniewicz, A. Okorski, A. Pszczétkowska and
G. Zak

Prediction of corn metabolizable energy for pigs using near infrared reflectance spectroscopy
A.C. Figueiredo, N.T.E. Oliveira, R.V. Nunes, A.E. Murakami, S.M. Einsfeld, P.C. Oliveira, J.S. Martins and
P.C. Pozza

Transforming bakery residuals to high energy diets in pig production: a pilot study
E.N. Sossidou, M.Z. Kritsa, A. Dedousi, D. Kipourou and G.F. Banias

Analysis of monitoring data on per- and polyfluoroalkyl substances (PFAS) in German wild boars
R.H. Mateus-Vargas, D. Maaz, A. Mader, R. Pieper, J. Steinhoff-Wagner and J. Kowalczyk
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Session 33. Breeding for performance

Date: Tuesday 6 September 2022; 14.00 - 18.00
Chair: Cox

Theatre Session 33

Development of genomic tools for horses and their potential impact on the equine sector
K.F. Stock

Genetic trends for performance and functionality in specialized breeding programs of riding horses
K.F. Stock, A. Hahn, I. Workel and W. Schulze-Schleppinghoff

Specialized breeding in Swedish Warmblood horses
S.Bonow, S. Eriksson, E. Thorén Hellsten and A. Gelinder Viklund

Factor analysis of young horse test traits in Swedish Warmbloods
A. Nazari-Ghadikolaei, W.F. Fikse, A. Gelinder Viklund and S. Eriksson

Adjusted fence height as a phenotype to assess jumping ability in Belgian Warmblood horses
L. Chapard, R. Meyermans, N. Buys and S. Janssens

Re-ranking of Coldblooded trotter stallions based on performance at different race lengths
P. Berglund, S. Andonov, T. Lundqvist, C. Olsson, E. Strandberg and S. Eriksson

Genetic analysis of temperament traits important for performance in Standardbred trotters
P. Berglund, M. Wilbe, G. Lindgren, M. Solé and S. Eriksson

Genetic and environmental parameters for gaits linear profiling in the Lusitano horse
M. Mateus, A. Vicente and N. Carolino

Do we have breeding for performance and distinctiveness in traditional horse local breeds?
M. Ablondi, V. Asti, S. Capomaccio, C. Sartori, E. Mancin, A. Giontella, K. Cappelli, R. Mantovani, M.
Silvestrelli and A. Sabbioni

Show attendance is heritable in Belgian Draft Horses: possible implications for breeding against CPL
R. Meyermans, W. Gorssen, E. Reynaert, L. Chapard, N. Buys and S. Janssens

Conformational hock defects in Pura Raza Espaiiola horses: risk factors, prevalence, genetic analysis
M. Ripollés, D.I. Perdomo-Gonzdlez and M. Valera

Analysis of genomic copy number variation in Pura Raza Espafiol horses
N. Laseca, S. Demyda-Peyrds, M. Valera and A. Molina

Quantitative analysis of imprinting effect of reproductive traits in Pura Raza Espaiiola mares
D.I. Perdomo-Gonzdlez, A. Molina, M. Valera and L. Varona

Novel genomic regions of importance for quality of the gait tolt in Icelandic horses
H. Sigurdardottir, S. Eriksson, M. Rhodin, T. Kristjansson, E. Albertsdottir and G. Lindgren

Poster Session 33

Genetic and population analysis of limb’s socks in Pura Raza Espafiola horses
M. Ripollés, D.I. Perdomo-Gonzdlez, A. Encina and M. Valera

Genomic diversity and structure of three autochthonous horse populations

S. Tumino, A. Criscione, S. Mastrangelo, E. D'alessandro, G. Chessari, R. Di Gerlando, A. Zumbo, D.
Marletta and S. Bordonaro
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Runs of homozygosity in Estonian horse breeds 381
E. Sild, S. Virv, T. Kaart and H. Viinalass

Development of inbreeding and relation between inbreeding & performance in a German heavy
warmblood 381
U. Kénig Von Borstel, A.-M. Beckers and P. Allhoff

Genetic parameters of morphofunctional traits in Purebred Menorca Horses based on their coat colour 382
D.I. Perdomo-Gonzdlez, M.D. Gémez, E. Bartolomé, R. Garcia De Paredes and M. Valera

Inbreeding depression on mare reproductive traits in the Arab horse in Spain 382
P. Alvarez-Garcia, J.P. Gutiérrez and I. Cervantes

Session 34. Animal farming 4.0: the role of Big Data in animal breeding

Date: Wednesday 7 September 2022; 8.30 - 12.30
Chair: Granados / Kaya

Theatre Session 34

Big data in animal breeding 383
A. Granados, L. Schibler, L. Fontanesi, J. Solkner, E. Knol, M. Mc Grew and N. Van Hemert

Session 35. Reimagining pasture based production systems

Date: Wednesday 7 September 2022; 8.30 - 12.30
Chair: Boland

Theatre Session 35

Reimagining grazing systems: from thoughtscapes to ethical and sustainable pasture-based foodscapes 383
P. Gregorini

Biodiversity - the forgotten component of sustainable pasture based production systems 384
H. Sheridan
Effect of alternative forages on ewe body condition and subsequent lamb weight during lactation 384

J.T. Higgins, G. Egan, F. Godwin, S. Lott, M.B. Lynch, M. McEvoy, F.M. McGovern and T.M. Boland

Can altering sowing rate increase the dry matter production of multispecies swards under grazing? 385
C. Hearn, M. Egan, M.B. Lynch and M. O'Donovan

Rotational grazing and multi-species swards increase pasture-based productivity — a meta-analysis 385
M.W. Jordon, K.J. Willis, P.C. Biirkner and G. Petrokofsky

The effect of multispecies swards on the sustainability performance of Irish grazing systems 386
M.C. Ayala, J.C.J. Groot, I.J.M. De Boer, J. Kennedy, C. Grace and R. Ripoll-Bosch

Mitigation of greenhouse gas emissions from dairy beef production systems 386
M. Kearney, J. Breen, E. O'Riordan and P. Crosson

Reducing N leaching with better N mineral management using forecasted weather and grass growth 387
E. Ruelle, L. Shalloo, M. O'Donovan, L. Delaby and P. Dillon

Pasture based cow calf contact: effects of full-time, part-time and no contact on calf growth 387
A.M. Sinnott, E. Kennedy, S. McPherson and E.A.M. Bokkers
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Farmer’s knowledge and practices in mineral supplementation in Western France dairy farms
C. Manoli, M. Salaun and P. Gaignon

Removing concentrate supply in grazing goats: effects on milk production and grazing behaviour
R. Delagarde and C. Moreau

Distinctive organoleptic characteristics and consumer acceptability of pastured poultry eggs
M. Odintsov Vaintrub and P. Di Giuseppe

Poster Session 35

Effect of climate and soil physical variables on alfalfa production through big data analysis
LY. Kim, M.J. Kim, J.S. Choi, BW. Kim and K.Y. Sung

Multifunctional Mediterranean AGF systems: constraints and opportunities for sustainable transition
N. Borras, M.P. Romero, P. Gaspar, F.J. Mesias and M. Escribano

Grazing behaviour and milk production in dairy cows as an effect of daytime and night-time grazing
H. Gonda, R. Danielsson and E. Ternman

The challenge of the new CAP: a Delphi study on extensive livestock farms in dehesa systems
P. Gaspar, A. Horrillo, F.J. Mesias and M. Escribano

DCAB of grass and NSBA in urine of suckler cows
H. Scholz and G. Heckenberger

Nitrogen balance and use efficiency as indicator for monitoring the proper use of fertilizers
J.G. Oliveira, M.L. Santana Junior, N.J. Costa Maia, A.H. Gameiro, P.C. Domingues Dos Santos and F.

Simili

Co-grazing of multispecies swards enhances growth performance of heifers and lambs
G. Beaucarne, C. Grace, J. Kennedy, H. Sheridan and T.M. Boland

Session 36. Sensing animals and fields to improve pasture and rangeland
management

Date: Wednesday 7 September 2022; 8.30 - 12.30
Chair: Maroto Molina

Theatre Session 36

Digital traceability and data acquisition in pastured poultry mobile system: preliminary results
M. Odintsov Vaintrub and P. Di Giuseppe

Adaptation of cows to automatic milking in a pasture grazing system
B. O’Brien, J. Foley and P. Silva Bolona

Can data from commercial PLF sensor give us information on dairy cow performances?
M. Bouchon, S. Scully, M. Coppa, E. Ollion, B. Martin and P. Maitre

Are GPS sensors suitable to ensure the traceability of dairy cows on pastures?
A. Lebreton, C. Allain, C. Charpentier, M. D’Introno, A. Fischer, W. Lonis, E. Nicolas and A. Philibert

Tracking cows with GPS: can we know when they are calving?
M.J. Garcia Garcia, F. Maroto Molina, D.C. Pérez Marin and C.C. Pérez Marin

Machine-learning techniques to help decision-making of replacement beef cows in extensive conditions

P. Guarnido-Lopez, L. Quevedo, C. Perez, L.O. Tedeschi and M. Benaouda
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Heifers, sheep, and grass adapt well to rotational grazing managed with virtual fencing
A. Fischer, D. Deleau, L. Depuille, G. Dufour, S. Fauviot, D. Gautier, T. Huneau, C. Lerond, P. Mangin,
L.A. Merle, A. Philibert, A.S. Thudor, A. Jomier and A. Lebreton

Deployment of models predicting compressed sward height on Wallonia: confrontation to ground truth

C. Nickmilder, A. Tedde, I. Dufrasne, F. Lessire, B. Tychon, Y. Curnel, N. Glesner, J. Bindelle and H.
Soyeurt

Improving the prediction of grass regrowth after a dry period with the MoSt GG model
L. Bonnard, E. Ruelle, M. O’Donovan, M. Murphy and L. Delaby

Attitudes of European small ruminant farmers towards new digital technologies
A. McLaren, L. Depuille, N. Katzman, A. Bar Shamai, I. Halachmi, L. Grava, TW.J. Keady, B. McClearn,
V. Giovanetti, P. Piirsalu, O. Nagy, J.-M. Gautier, F. Kenyon and C. Morgan-Davies

Explore the potential & link opportunities by information technology (EXPLOIT) for the feed sector
D. Schokker and S.K. Kar

Poster Session 36

Development of a hybrid monitoring system for dairy cattle
J. Maxa, D. Nicklas, J. Robert, S. Steuer and S. Thurner

Displacement rate during grazing of dairy cows under different defoliation intensities
D.A. Mattiauda, G. Menegazzi, O. Fast, M. Oborsky and P. Chilibroste

Circadian rhythmicity of sheep body temperature changes during transhumance, measured by
bio-loggers
J.A. Abecia, F. Canto, M.A. Saz, M. Ramo, J. Plaza, A. Bjarnason and C. Palacios

Assessing grazing behaviour of goats with GPS collars and sensors in a Mediterranean forest rangeland

Y. Chebli, S. El Otmani, J.L. Hornick, J. Bindelle, M. Chentouf and J.F. Cabaraux

A precision technology to optimize accuracy and efficiency of grass measurement on grazed pastures

D.J. Murphy, B. O’ Brien and M.D. Murphy
Session 37. Climate care dairy farming

Date: Wednesday 7 September 2022; 8.30 - 12.30
Chair: Edouard / Kuipers

Theatre Session 37

Nutrient circularity: the role of dairy systems and a solution for GHG and NH, mitigation
N. Edouard, K. Klumpp, X. Vergé and J.-L. Peyraud

Environmental footprint of Holstein and crossbred cows using an individual LCA-derived method
M. Piazza, M. Berton, S. Schiavon, G. Bittante and L. Gallo

Emissions and manure quality in future cow barn
P.J. Galama, H.J. Van Dooren and H. De Boer

Comparing outcomes of three GHG emission calculation tools applied on dairy production systems
M. De Vries, M.H.A. De Haan, P.R. Hargreaves, X. Vergé, G. KadZiené, A. Cieslak, P. Galama and T.V.
Vellinga
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Fermented rapeseed cake in dairy cows’ nutrition mitigates methane emission and production 403
A.C. Cieslak, G.M. Gao, H.H. Huang, G.M. Gogulski, R.D. Ruska, N.B. Nowak, S.Z.A. Szejner, P.J.
Puchalska, S.J. Swiattowski and S.Z.S.M. Szumacher-Strabel

Association of microorganisms in rumen with methane emission intensity of cows in the Netherlands 403
D. Schokker, S. Roques, L. De Koning, M.N. Aldridge, A. Bossers, Y. De Haas, L.B. Sebek and S.K. Kar

Danish commercial farm reduces enteric methane by 35% with 3-NOP 404
N.I. Nielsen, M.@. Kristensen and C. Ohlsson

Assessment of cattle manure acidification effects on ammonia and GHG emissions and crop yield 404
V. Juskiene, R. Juska, A. Siukscius and R. Juodka

Developing an in-flight network for gas and particulate emissions assessment in cattle dairy farms 405
V. Becciolini, L. Conti, G. Rossi, M. Merlini, D. Bedin Marin, G. Coletti, U. Rossi and M. Barbari

Air filtering as alternative approach to combat emissions from cattle facilities 405
A. Kuipers, P. Galama and R. Maasdam

Emissions, grassland and biodiversity and role of carbon footprint tool 406
P.R. Hargreaves, R.M. Rees and J. Bell

Session 38. High quality and sustainable milk and meat products from cattle

Date: Wednesday 7 September 2022; 8.30 - 12.30
Chair: Berard / Giller

Theatre Session 38

Total and differential somatic cell count affect cheese-making traits of individual milk samples 406
E. Mariani, G. Stocco, C. Cipolat-Gotet, G. Niero, M. Penasa and A. Summer

Milk mineral profile from cows fed seaweed (Saccharina latissima) and different protein feeds 407
S. Stergiadis, N. Qin, A. Pétursdéttir, D. Humphries, N. Desnica, E.E. Newton, A. Halmemies-Beauchet-
Filleau, A. Vanhatalo, L. Bell, I. Givens, H. Gunnlaugsdéttir and D. Juniper

Combined effect of anti-methanogenic compounds (rapeseeds, nitrate and 3-NOP) on fatty acids in milk 407
G.M. Sirinayake Lokuge, L.B. Larsen, M. Maigaard, L. Wiking, P. Lund and N.A. Poulsen

Mineral concentrations in milk from Finnish Ayrshire cows fed microalgae or rapeseed 408
E.E. Newton, M. Lamminen, P. Ray, A. MacKenzie, C.K. Reynolds, M.R.F. Lee, A. Halmemies-Beauchet-
Filleau, A. Vanhatalo and S. Stergiadis

Sub-clinical mastitis affects milk fatty acid profile in Holstein cattle 408
S. Pegolo, A. Toscano, V. Bisutti, M. Gianesella, D. Giannuzzi, S. Schiavon, L. Gallo, F. Tagliapietra and
A. Cecchinato

Impact of milking interval on milk spontaneous lipolysis in dairy cows 409
C. Hurtaud, L. Bernard, D. Taillebosq and C. Cebo

Indirect prediction of grass-based diet from milk MIR traits to assess the feeding typology of farms 409
H. Soyeurt, C. Gerards, C. Nickmilder, S. Franceschini, F. Dehareng, D. Veselko, C. Bertozzi, J. Bindelle,
N. Gengler, A. Marvuglia, A. Bayram and A. Tedde

Differential somatic cell count affects gelation, curd-firming and syneresis of bovine milk 410
G. Stocco, A. Summer, G. Niero, M. Ablondi, M. Penasa and C. Cipolat-Gotet
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The Effect of feeding system on the fatty acid profile of three muscles from Arouquesa cattle breed
L. Sacarréo-Birrento, S.P. Alves, A.M. De Almeida, L.M. Ferreira, M.J. Gomes, J.C. Almeida and C.A.
Venancio

Comparison of growth performances of Arouquesa steers of different production systems
L. Sacarréo-Birrento, M.J. Gomes, D. Moreira, A.M. De Almeida, S.R. Silva, J. Carlos Almeida and C.A.
Vendncio

Live yeast supplementation improves the performance and carbon footprint of beef cattle production
S.A. Salami, C.A. Moran and J. Taylor-Pickard

Endoplasmic reticulum response to pre-slaughter stress: discovering new biomarkers of beef quality
L. Gonzdlez-Blanco, Y. Difieiro, M.J. Garcia, V. Sierra and M. Olivdn

Diet supplemented with olive cake as a model of circular economy: metabolic response in beef cattle
A. Bionda, V. Lopreiato, P. Crepaldi, V. Chiofalo, E. Fazio and L. Liotta

Can haylage-based diets be a sustainable alternative to concentrate-based diets for finishing veals?
J. Santos-Silva, A.E. Francisco, A.P. Vaz Portugal, M.T. Dentinho, A.J. Rodrigues, N.R. Rodrigues, T.
Domingos and R.J.B. Bessa

Poster Session 38

Improving sustainability of dairy cattle farms through the use of Limousin and Charolais beef sires
D. Gavojdian, M. Mincu and I. Nicolae

Genome-wide association studies for milk production quality traits in Romanian Spotted breed
D.E. llie, A.E. Mizeranschi, C.V. Mihali and R.I. Neamt

Survey of the trans fatty acid composition of Portuguese beef
S.G. Muchecha, T. Fernandes, R.J.B. Bessa and S.P. Alves

Effect of dietary protein quality on performance and carcass characteristics of feedlot cattle
L.J. Erasmus, M. Liebenberg, R.J. Coertze, C.J.L. Du Toit and E.C. Webb

Relationship between the content of selected bioactive compounds and antioxidant activity of milk
J. Krdl, A. Brodziak and M. Stobiecka

Changes in fatty acid profile from milk to cheese
S. Segato, G. Marchesini, S. Tenti, M. Mirisola, L. Serva, |. Andrighetto, S. Balzan and E. Novelli

Total versus human-edible protein efficiency of Belgian cattle
J. Van Mullem, C. De Cuyper, J. De Boever, S. De Campeneere, K. D’'Hooghe, D. Schoonhoven, M.
Wulfrancke, S. Millet, E. Delezie and L. Vandaele

Evaluation of carcass electrical stimulation on meat quality traits of F1 Angus-Nellore cattle
C.P. Oliveira, B. Torin, M.A.S. Coutinho, G.A. Rovadoscki, L.A.L. Chardulo, O.R. Machado Neto, A.E.
Pedro, R.C. Rodrigues, P.Z. Rattes and W.A. Baldassini

Biodiverse haylages in beef fattening diets — Effect on lipid oxidation of cooked meat
L. Fialho, L. Cachucho, A. Francisco, J. Santos-Silva and E. Jerénimo

Effect of diet intensification on growing parameters and carcass quality of Holstein-Friesian steers
T. Moreno, S. Crecente, R. Alonso and C. Garcia-Fontdn

Genetic polymorphism of milk proteins in Holstein cattle population from Serbia
M. Saran, M. Despotov, S. Trivunovic, M. Ivkovi¢, D. Jankovi¢ and L.J. Strbac
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Impact of Chlorine-free cleaning of milking equipment on bulk tank milk quality
D. Gleeson and L. Twomey

Using ‘chlorine free’ detergents for factory CIP: is dairy product bacterial quality compromised?
L. Twomey and D. Gleeson

Herbal mixture with antimicrobial activity in cow diet: effect on quality of milk and dairy products
A. BrodZziak, J. Krdl, R. Klebaniuk and M. Stobiecka

Optimizing amino acids dairy cows’ diets improves performances and reduces environmental impacts
D. Militello, S. Lemosquet, Y. Mathieu, L. Bahloul, D. Andrieu, M. Rolland, S. Rouverand, G. Trou, N.
Draijer, L. Thiaucourt and A. Hocini

Herbal bolus to boost Holstein-Friesian cow’s health status and reproduction traits
C.L. Manuelian, M. Simoni, F. Callegari, C. De Lorenzi, M. De Marchi and F. Righi

Analysis of mastitogenic agents in the buffalo species in Campania from 2014 to 2019
G. DiVuolo, G. Cappelli, E. De Carlo, M. Orrico and D. Vecchio

Milk to cheese - phenotypic profiles of antibiotic resistance in coagulase-positive staphylococci
J. Barros, A.M. Pereira, S.P.A. Cdmara, C. Pinto, H.J.D. Rosa, C. Vouzela, A.E.S. Borba and M.L.E.
Dapkevicius

Quantification of CMP in A1 and A2 milk contaminated with B. cereus s.s. and P. fluorescens
A. Vasconcellos, A. Santos, D. Fonseca, A. Vaz, A. Saran Netto and A. Vidal

A study on Italian consumers’ perception towards local dairy products
V.M. Merlino, M. Renna, J. Nery, A. Muresu, A. Ricci, A. Maggiolino, G. Celano, B. De Ruggieri and M.
Tarantola

Feed efficiency, body composition and fatty acid profile in Nellore cattle
S.F.M. Bonilha, G.K. Bassi, C.D.A. Batalha, R.H. Branco, R.C. Canesin and M.E.Z. Mercadante

Insilico analyses reveals a deletion in SCD5 promoter gene: a possible role in lipid synthesis
L.L. Verardo, J.I. Gomes, M.A. Machado, J.C.C. Panetto, I. Carolino, N. Carolino and M.V.G.B. Silva

A new method of assessing protein-energy balance of feed based on milk urea concentration
K. Rzewuska and K. Bqczkiewicz

A study on quality of maize silages from Dairy-4-Future project Portuguese farms
M. Gomes, N. Ferreira, H. Trindade and L. Ferreira

Thymus vulgaris essential oil in dairy cows with subclinical mastitis
T.M. Mitsunaga, L. Castelani, W.V.B. Soares, L. El Faro and L.C. Roma Junior

Blood parameters and immune responses of dairy cows to supplementation with thyme essential oil
L.C. Roma Junior,, M.S.V. Salles, F.A. Salles, E.S. Castro Filho, E.H. Van Cleef and J.M.B. Ezequiel

Session 39. New/alternative/innovative/revised feeds in farm animals
and farmed fish

Date: Wednesday 7 September 2022; 8.30 - 12.30
Chair: Ranilla Garcia / Pinotti

Theatre Session 39
Amaranth leaf meal inclusion on blood profiles and gut organ characteristics of Ross 308 chickens

T.G. Manyelo, N.A. Sebola, J.W. Ng'‘ambi and M. Mabelebele
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Productive performances of normally feathered and naked neck slow growth broilers fed with Spirulina
E.A. Fernandes, C.F. Martins, A.A. Chaves, L. Louro, A. Raymundo, M. Lordelo and A.M. Almeida

Effects of grape seed oil, walnut oil and the two combined on hens’ performances and egg quality
G. Cornescu, T. Panaite, A. Untea, M. Saracila, R. Turcu and A. Viaicu

Nutritive value of arborescent alfalfa and immature rye in free-ranged organic growing rabbit
J.P. Goby, C. Bannelier, O. Faillat and T. Gidenne

Silage juice in diets to weaner pigs and pregnant sows
M. Presto Akerfeldt, J. Friman, F. Dahlstrém, A. Larsen and A. Wallenbeck

The use of Chlorella v. in weaned piglet diet: growth performances and digestive tract development
A.A.M. Chaves, C.F. Martins, D.M. Ribeiro, D.F.P. Carvalho, R.J.B. Bessa, A.M. Almeida and J.P.B. Freire

Dietary Ulva lactuca in weaned piglet diets: effects on performance and gastrointestinal contents
D.M. Ribeiro, D.F.P. Carvalho, C.F. Martins, A.M. Almeida, J.A.M. Prates and J.P.B. Freire

Sweet vs Salty Former Food Products in Piglets slightly affect subcutaneous adipose tissue quality
M. Ottoboni, A. Luciano, M. Tretola, S. Mazzoleni, N. Rovere, F. Fumagalli, R. Abbate, L. Ferrari and L.
Pinotti

Dietary tall oil fatty acids with resin acids improve the performance of seabass and white shrimp
H. Kettunen, J. Vuorenmaa and O. Jintasataporn

Amaranth grain for animal feeding: a high-quality wholesome crop
M. Oteri, D. Scordia, R. Armone, F. Gresta and B. Chiofalo

Cactus cladodes inclusion in lactating goat diet and their effects on milk production and quality
S. El Otmani, Y. Chebli, M. Chentouf, J.L. Hornick and J.F. Cabaraux

Methane emission and energy partitioning in Hanwoo Steers supplemented with seeds of Pharbitis nil
R. Bharanidharan, K. Thirugnanasambantham, R. Ibidhi, T.H. Kim, W.H. Hong, G.H. Bang, P. Xaysana
and K.H. Kim

Poster Session 39

Silages of agro-industrial by-products in lamb diets - effect on performance and methane emissions
C. Costa, K. Paulos, J. Costa, L. Cachucho, A. Portugal, A.T. Belo, E. Jerénimo, J. Santos-Silva and M.T.
Dentinho

Foetal programming in ewes fed with chrome propionate on the body weight of the progeny
D. Ldzara De Almeida, F. Mallaco Moreira, V. Nassif Monteiro, A. Rua Rodrigues, T. Bianconi Coimbra,
I. Tomaz Nascimento, F. Sesti Trindade and S. Bonagurio Gallo

Effects of incorporation of grape stalks in rabbit diets on carcass and gastrointestinal parameters
V. Costa-Silva, V. Pinheiro, M. Rodrigues, L. Ferreira and G. Marques

Performance of ewes supplemented with chromium propionate at the end of pregnancy and lactation
F. Mallaco Moreira, D. Ldzara De Almeida, A. De Carvalho, T. Bianconi Coimbra, V. Nassif Monteiro, I.
Tomaz Nascimento, F. Sesti Trindade, J. Biagi Veronez and S. Bonagurio Gallo

Efficacy of yeast culture and garlic extract supplementation on broilers performance
S. Biswas, Q.Q. Zhang, M.D.M. Hossain, S. Cao and L.H. Kim

Efficacy of Achyranthes japonica extract as phytogenic feed additive in broiler diet
M.D.M. Hossain, Q.Q. Zhang, S. Biswas, S. Cao and L.H. Kim
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Effect of genetically modified organism supplementation on egg production and egg quality in layers
M.D.M. Hossain, S. Cao, S. Biswas, Q.Q. Zhang and |.H. Kim

Comparative effects of zinc oxide and zinc aspartic acid chelate on performance of weaning pigs
S.Cao, M.D.D. Hossain, S. Biswas, Q.Q. Zhang and I.H. Kim

Lipolysis of structured triacylglycerols
C.C.E. Manuel, R.J.B. Bessa and S.P. Alves

Fatty acid profile of milk from ewes fed a diet including broccoli or cauliflower
J. Mateo, C. Saro, I. Mateos, I. Caro, F.J. Girdldez and M.J. Ranilla

Introducing tomato pulp in a dairy ewes diet does not affect rumen microbial growth or structure
I. Mateos, C. Saro, T. De Evan, A. Martin, R. Campos, M.D. Carro and M.J. Ranilla

Difference and regression methods give similar energy values for dried brewers’ spent grains in pigs
L. Piquer, A. Cerisuelo, S. Calvet, C. Cano, D. Belloumi and P. Garcia-Rebollar

Agro-industrial by-products in silages for lactating ewes
E. Jerénimo, L. Cachucho, D. Soldado, O. Guerreiro, H. Alves, S. Gomes, N. Alvarenga, K. Paulos, C.
Costa, J. Costa, J. Santos-Silva and T. Dentinho

Use of almond hull in lamb diets - effect on growth performance
L. Cachucho, M. Varregoso, C. Costa, K. Paulos, S.P. Alves, J. Santos-Silva, M.T.P. Dentinho and E.
Jerénimo

Colour stability and a-tocopherol content of meat from lambs fed Cistus ladanifer plant and extract
D. Soldado, L. Fialho, O. Guerreiro, L. Cachucho, A. Francisco, J. Santos-Silva, R.J.B. Bessa and E.
Jerénimo

Effect of dietary supplementation with sodium butyrate and aromatic plants on chicken meat quality
A. De-Cara, B. Saldana, J.I. Ferrero, G. Cano and A.l. Rey

Optimisation of spent coffee grounds nutritional value: thermal conditions and enzymatic hydrolysis
M. Medjabdi, I. Goiri, R. Atxaerandio, J. Ibarruri, B. Iiarra, D. San Martin and A. Garcia-Rodriguez

Impact of Nannochloropsis gaditana diet on Sparus aurata metabolism by using an omics approach
D.E.A. Tedesco, K. Parati, T. Bongiorno, R. Pavlovic and S. Panseri

Food industry leftovers slightly affect gut microbiota and blood metabolites in growing pigs
M. Tretola, A. Luciano, M. Manoni, M. Ottoboni, R. Abbate, G. Ceravolo and L. Pinotti

Preliminary remarks on tobacco cv. Solaris seed cake in growing cattle diet
A. Fatica, F. Fantuz, C. Sacchetto, A. Ferro and E. Salimei

Can dietary algae blend modulate the fatty acids composition of lamb meat?
C.S.C. Mota, A.S. José, V.A.P. Cadavez, R. Dominguez, J.M. Lorenzo, U. Gonzales-Barron, A.R.J.
Cabrita, H. Abreu, J. Silva, A.J.M. Fonseca and M.R.G. Maia

Fatty acid profile of oil and cake of four hemp varieties cultivated in Italy along three years
S. Arango, M. Montanari, N. Guzzo and L. Bailoni

Incorporation of Malvaceae into weaned piglet diets increases faecal dry matter and immunoglobulin A

O.P.R. Ashton, M.D. Scott and B.D. Green

Rumen microbial community and meat quality of goat kids under cactus cladodes inclusion
S. El Otmani, Y. Chebli, B. Taminiau, M. Chentouf, J.L. Hornick and J.F. Cabaraux
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Avian intestinal epithelium metabolome influenced by genetic strain and seaweed supplementation
S. Borzouie, B.M. Rathgeber, C. Stupart and L.A. MacLaren

The effect of extrusion on the RUP fraction of canola oilcake meal and lupins
T.S. Brand, O. Dreyer and L. Jordaan

Effect of lactic acid bacteria on high dry matter forage preservation
I. Nikodinoska, C. Moran and H. Gonda

Effect of lactic acid bacteria on low dry matter forage preservation
I. Nikodinoska, C. Moran and H. Gonda

Bacteria profile of water and gills of Mytilus galloprovincialis from a North Italian lagoon
G. Zardinoni, A. Trocino and P. Stevanato

Marine sources in dog feeding: nutritive value and palatability of squid meal and shrimp hydrolysate
J. Guilherme-Fernandes, T. Aires, A.J.M. Fonseca, M.R.G. Maia, S.A.C. Lima and A.R.J. Cabrita

Session 40. INSECTDOCTORS/INSECTFEED

Date: Wednesday 7 September 2022; 8.30 - 12.30
Chair: Veldkamp / Van Oers / Dicke

Theatre Session 40

INSECT DOCTORS: a European training program focusing on pathogens that threaten mass
reared insects
M.M. Van Oers

Nanopore-based diagnostics and surveillance of pathogens in mass-reared insects
F.S.Lim, J. Gonzdlez Cabrera, R.G. Kleespies, J.A. Jehle and J.T. Wennmann

Probiotics impact on Tenebrio molitor performance, microbial composition and pathogen infection
C. Savio, P. Herren, A. Rejasse, A. Bruun Jensen, J.J.A. Van Loon and C. Nielsen-Leroux

Impact of heat stress on immunity, fitness & susceptibility to a fungal pathogen in Tenebrio molitor
P. Herren, A.M. Dunn, N.V. Meyling and H. Hesketh

Effect of co-stressing on the viral abundance of the Acheta domesticus densovirus in house crickets
J. Takacs, V. Ros, J.J.A. Van Loon and A. Bruun Jensen

Expanding the medfly virome: viral diversity, prevalence, and sRNA profiling in medflies
L. Herndndez-Pelegrin, A. Llopis-Giménez, C. Maria Crava, F. Ortego, P. Herndndez-Crespo, V.I.D. Ros
and S. Herrero

Identification and tissue tropism of a newly identified iflavirus and negevirus in tsetse flies
H.-I. Huditz, I.K. Meki, A. Strunov, R.A.A. Van Der Vlugt, H.M. Kariithi, M. Rezapanah, W.J. Miller, J.M.
Viak, M.M. Van Oers and A.M.M. Abd-Alla

InsectFeed - insects as sustainable feed for a circular economy: value chain development
M. Dicke

Preference of black soldier fly larvae for feed substrate previously colonised by conspecific larvae
Y. Kortsmit, J.J.A. Van Loon and M. Dicke

Two behaviours related to welfare in housefly (Musca domestica) production
M. Van Der Bruggen, E.I. Michail, J. Falcao Salles, B. Wertheim and L.W. Beukeboom
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Innate immune system of house flies and black soldier flies
M. Vogel, P.N. Shah, A. Voulgari-Kokota, S. Maistrou, Y. Aartsma, L.W. Beukeboom, J. Falcao Salles,
J.J.A. Van Loon, M. Dicke and B. Wertheim

The effect of entomopathogenic Bacillus thuringiensis on housefly development
A. Voulgari Kokota, R. Slijfer, L.W. Beukeboom, J.F. Salles and B. Wertheim

Effect of feeding black soldier fly products on performance and health of slow-growing broilers
A. Dorper, H. Berman, G. Gort, M. Dicke and T. Veldkamp

Economic modelling of Insect-fed broiler value chains: processed quantities and feasibility analysis
M. Leipertz, HW. Saatkamp and H. Hogeveen

Poster Session 40
Effects of diet on the expression of immune genes in the house fly (Musca domestica)
M. Vogel, F. Boatta, A. Voulgari-Kokota, R. Slijfer, L.W. Beukeboom, J. Falcao Salles, J. Ellers and B.

Wertheim

Session 41. Development and external validation of PLF tools for animal
behaviour, health and welfare: pigs, sheep, beef and poultry

Date: Wednesday 7 September 2022; 8.30 - 12.30
Chair: Maselyne / Minozzi

Theatre Session 41

Evaluation of the physical activity of a group of gestating sows using an artificial neural network
M. Durand, M. Simon, J. Foisil, J.Y. Dourmad, C. Largouét and C. Gaillard

Automatic classification of agonistic behaviour in groups of pigs - different modelling approaches
F. Hakansson and D. Berge Jensen

Early detection of diarrhoea in weaned piglets from individual feed, water and weighing data
J. Thomas, Y. Rousseliére, M. Marcon and A. Hémonic

Effect of an automatic enrichment device on the behaviour of weaner pigs
P. Heseker, J. Probst, S. Ammer, |. Traulsen and N. Kemper

Digital drug registration and its value for herd management of pigs
H. Gérge, I. Dittrich, N. Kemper and J. Krieter

Heart rate of sows obtained by image photoplethysmography under farm conditions
W. Kuiken, P.P.J. Van Der Tol, A.J. Scaillierez, . J.M.M. Boumans, H. Broers and E.A.M. Bokkers

Smart textiles biotechnology for heart rate variability monitoring as welfare indicator in sheep
L. Turini, F. Bonelli, A. Lanata, V. Vitale, I. Nocera, M. Sgorbini and M. Mele

Early and automated detection of BRD disease in young bulls using activity and rumen temperature
M. Guiadeur, C. Allain, S. Assie, D. Concordet, L.A. Merle, B. Mounaix, M. Chassan and J.M. Gautier

Automatic behaviour assessment of young bulls in pen using machine vision technology
C. Mindus, J. Manceau, V. Gauthier, C. Dugué, L.A. Merle, X. Boivin, and A. Cheype

Automatic video-based classification piling behaviour in poultry
D.B. Jensen, M. Toscano, J. Winter, A. Stratmann, E. Van Der Heide, M. Grenvig and F. Hakansson
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Using ultra-wideband backpacks to track broiler chickens in commercial housing
M. Baxter and N.E. O’Connell

Poster Session 41

Automatic detection of health risks in weaner pigs - practical approaches and limitations
J. Probst, M.-A. Lieboldt, G.-F. Thimm, P. Holscher, P. Heseker and N. Kemper

Relationship between packed cell volume and gastrointestinal nematodes in sheep through NIRS
A.C.S. Chagas, I.B. Santos, A.U.C. Ferreira, M.D. Rabelo, L.A. Anholeto and S.N. Esteves

Precision livestock farming to study relationship between feed intake and milk production in sheep

A.Ledda, S. Carta, L. Falchi, A.S. Atzori, A. Cesarani, F. Correddu, G. Battacone and N.P.P. Macciotta

Introducing the aWISH project: animal welfare indicators at the slaughterhouse
J. Maselyne, T. Coppens, A. Watteyn, A. De Visscher, E. Kowalski, M. Aluwé and F. Tuyttens

Stakeholders’ perceptions of precision livestock farming to improve small ruminant welfare
E.N. Sossidou, E.G. Garcia, M.A. Karatzia, L.T. Cziszter, A. Elhadi, L. Riaguas, G. Caja, A. Barnes, J.M.
Gautier, T. Keady, I. Halachmi, G. Molle, L. Grova and C. Morgan-Davies

The endogenous and viral microRNAs in the nasal secretions of buffaloes during BuHV-1 infection
C. Lecchi, A. Martucciello, S. Petrini, G. Cappelli, C. Grassi, A. Balestrieri, G. Galiero, G. Salvi, F. Panzeri,
C. Gini and F. Ceciliani

Session 42. Metabolic inflammation and insulin resistance in livestock

Date: Wednesday 7 September 2022; 8.30 - 12.30
Chair: Huber / Kelly

Theatre Session 42

Diet-induced unresolved metabolic inflammation in fattening Holstein bulls?
A. Kenez, S.C. Baessler, E. Jorge-Smeding and K. Huber

Effect of concentrate feeding on adipose prostanoids and oxylipins in dairy calves
R. Khiaosa-Ard, S. Sharma and Q. Zebeli

Reducing endocannabinoid system activation affects insulin sensitivity in peripartum dairy cows
G.Kra, J.R. Daddam, U. Moallem, H. Kamer, R. Kocvarova, A. Nemirovski, G.A. Contreras, J. Tam and
M. Zachut

Effect of calfhood nutrition on insulin kinetics and insulin signalling pathway genes in muscle
A.K. Kelly, C. Byrne, K. Keogh, M. McGee and D.A. Kenny

Effects of dietary P and Ca supply on phosphate homeostasis and insulin signalling in laying hens
A. Abdi, F. Gonzalez-Uarquin, V. Sommerfeld, M. Rodehutscord and K. Huber

Targeted metabolomics reveal differences between Holstein and Simmental cows adapting to lactation

L.F. Ruda, C. Straub, A. Scholz and K. Huber

Effects of systemic inflammation on liver telomere length and mitochondrial DNA copy numbers
K.D. Seibt, M.H. Ghaffari, J. Frahm and H. Sauerwein

Metabolic response to LPS challenge in early postpartum cows maintained at eucalcemia
T.L. Chandler, T.A. Westhoff, T.R. Overton and S. Mann
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Urolithin A as new strategy to rescue the quality and developmental potential of aged oocytes
E. Fonseca, C.C. Marques, M.C. Baptista, J. Pimenta, A.C. Gongalves and R.M.L.N. Pereira

Assessment of exosomal microRNA profiles in bovine colostrum with different IgG concentrations
T.M. Ma, W.L. Li, Y.C. Chen, E.R.C. Cobo, C.W. Windeyer, L.G. Gamsjdger, Q.D. Diao, Y.T. Tuand L.L.G.
Guan

Poster Session 42

Reducing endocannabinoid system activation affects phosphoproteome of adipose tissue in dairy cows

G. Kra, J.R. Daddam, U. Moallem, H. Kamer, R. Kocvarovd, A. Nemirovski, G.A. Contreras, J. Tam and
M. Zachut

MitoCow: L-carnitine supplements alter the response of mid-lactation cows to systemic inflammation
M.H. Ghaffari, H. Sadri, S. HiuBSler, J. Frahm and H. Sauerwein

MitoCowLiver gene expression of mitochondrial dynamics related to inflammation and dietary carnitine

M.H. Ghaffari, H. Sadri, S. HduBler, J. Frahm and H. Sauerwein

Steroid hormones and acute-phase proteins in lactating dairy cows fed with olive by-products
A. Bionda, E. Fazio, V. Chiofalo, D. La Fauci, P. Crepaldi and L. Liotta

Serum acylcarnitine profiles in dairy cows from late gestation through early lactation
H. Sadri, M.H. Ghaffari, J.B. Daniel and H. Sauerwein

Session 43. Challenges in poultry nutrition, health and welfare (1)

Date: Wednesday 7 September 2022; 8.30 - 12.30
Chair: Stadnicka / Das

Theatre Session 43

Challenges in poultry nutrition, health, and welfare
D. Korver

Can monitoring of keel bone and skin damage at the slaughterhouse tell about hen welfare on-farm?
L. Jung, B. Kulig, H. Louton and U. Knierim

Efficacy of dietary selenium-loaded chitosan nanoparticles in rabbits and broiler chickens
G. Papadomichelakis, S. Fortatos, E. Giamouri, A.C. Pappas and S.N. Yannopoulos

Animal welfare in broilers free-range and organic systems: economic implications at farm level
P. Thobe, M. Almadani, M. Coletta, J. Hercule, A. Collin and J. Niemi

Riboflavin supply of different turkey lines fed diets with an organic-compliant riboflavin product
B. Thesing, P. Weindl, S. Géppel, S. Born, P. Hofmann, C. Lambertz and G. Bellof

In vitro anthelmintic evaluation of petroleum ether plant extracts against Ascaridia galli
I. Poulopoulou, M.J. Horgan, B. Siewert, L. Palmieri, E. Martinidou, S. Martens, P. Fusani, V. Temml, H.
Stuppner and M. Gauly

Effect of key husbandry factors on chicken meat and carcass quality
J. Marchewka, P. Sztandarzki, M. Solka, H. Louton, E. Rauch, K. Rath, L. Vogt, W. Vogt-Kaute, D. Ruijter
and |.C. De Jong

Effects of hatching system and enrichment on broiler chickens’ behaviour
J. Malchow, E.T. Krause, R. Molenaar, M.F. Giersberg and L. Schrader
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Personality traits and exploratory behaviour of free-range slow growing broilers
C. Bonnefous, L. Calandreau, E. Le Bihan-Duval, V.H.B. Ferreira, A. Barbin, A. Collin, M. Reverchon, K.
Germain, L. Ravon, N. Kruger, S. Mignon-Grasteau and V. Guesdon

Diagnostic performance of a copro-antigen ELISA to assess nematode infections in chickens
O.J. Oladosu, M. Hennies, M. Stehr, C.C. Metges, M. Gauly and G. Das

Feather pecking and cannibalism of non-beaktrimmed turkeys in organic husbandry
D. Haug, B. Thesing, S. Goppel, S. Born, R. Schreiter, C. Lambertz, G. Bellof and E. Schmidt

Session 44. Sheep and goat production systems in mountain areas - where

are we and where are we going?

Date: Wednesday 7 September 2022; 8.30 - 12.30
Chair: Gauly / Cannas

Theatre Session 44

Trends in mountain sheep farming in Europe over the past 40 years - challenges and opportunities

C. Morgan-Davies, T. Zanon, M.K. Schneider, C.M. Pauler, @. Holand, A. Bernués, P. Dovc, M. Gauly
and G. Cozzi

Mountain Sheep in Polish Carpathians - centuries of tradition and present day
A. Kawecka, M. Puchata, M. Pasternak and J. Sikora

Attacks of wolves (Canis lupus) on the herds of native breeds of sheep in the Polish Carpathians
M. Pasternak, M. Puchata, A. Kawecka and J. Sikora

Welfare assessment of dairy goats extensively reared in mountain ranges
S. Mattiello, M. Renna, L. Battaglini and M. Battini

Prediction of sheep daily gain in Swiss sheep populations
A. Burren, C. Aeschlimann and H. Joerg

Association of farming descriptors with sheep bulk-milk quality from semi-extensive flocks
S. Caddeo, D. Brugnone, N. Amalfitano, G. Bittante, G.M. Vacca and M. Pazzola

Relationships between the rumen ciliate protozoa, carcass characteristics and lamb meat quality
A.E. Francisco, J. Santos-Silva, A.P. Portugal, J.M. Almeida and R.J.B. Bessa

Effects of ewes’ GH2-Z genotypes on milk parameters and fresh cheese traits
M.R. Marques, J.M. Almeida, J.M.B. Ribeiro, A.P.L. Martins, C.C. Belo and A.T. Belo

The role of the lactose in the milk coagulation properties of Sarda dairy sheep
S. Carta, F. Correddu, A. Cesarani and N.P.P. Macciotta

Poster Session 44

Relationship between bacterial communities and volatile aroma compounds of a ewe’s raw milk cheese

G. Santamarina-Garcia, G. Amores, I. Herndndez and M. Virto

Goat milk fatty acid profile as affected by the inclusion of cocoa bean shell in the goat diet
M. Renna, C. Lussiana, L. Colonna, V.M. Malfatto, A. Mimosi and P. Cornale

The impact of bacterial shifts on several quality and safety parameters of a ewe’s raw milk cheese
G. Santamarina-Garcia, G. Amores, . Herndndez and M. Virto

475

475

476

476

477

477

478

478

479

479

480

480

481

481

482

78 EAAP - 73" Annual Meeting, Porto, Portugal, 2022



May dietary fatty acids with antilipogenic effect influence milk fat content in sheep?
A. Della Badia, G. Hervds, R. Gervais, P. Frutos and P.G. Toral

The growth, feed intake and back fat deposition of South African Boer goats
T.S. Brand, J.P. Van Der Westhuizen and J.H.C. Van Zy!

Session 45. Breeding for environmentally important traits (e.g. methane
emission, feed efficiency etc.)

Date: Wednesday 7 September 2022; 14.00 - 18.00
Chair: Pszczola / Manzanilla

Theatre Session 45

Breeding strategies to reduce methane emission from dairy cattle in 10 years

O. Gonzdlez-Recio, J. Lopez-Paredes, A. Saborio-Montero, A. Lépez-Garcia, M. Gutiérrez-Rivas, |.
Goiri, R. Atxaerandio, E. Ugarte, N. Charfeddine, J.A. Jiménez-Montero and A. Garcia-Rodriguez
Breeding for carbon neutrality, the role of the rumen

S.J. Rowe, T. Bilton, M. Hess, S. Hickey, R. Jordan, C. Smith, H. Henry, L. McNaughton, P. Smith, P.
Paraza, G. Noronhe, H. Flay, J. Budel and J.C. McEwan

Building the capacity to reduce enteric methane emissions in Canadian dairy cattle

H.R. Oliveira, F. Malchiodi, S. Shadpour, G. Kistemaker, D. Hailemariam, G. Plastow, F.S. Schenkel, C.F.
Baes and F. Miglior

Breeding for feed efficient and low methane-emitting dairy cows is feasible
C.LV. Manzanilla-Pech, R.B. Stephensen, G.F. Difford, P. Levendahl and J. Lassen

A novel microbiome-driven breeding strategy for feed intake and mitigation of methane emissions
R. Roehe, M. Martinez-Alvaro, J. Mattock, Z. Weng, R.J. Dewhurst, M.A. Cleveland and M. Watson

Lactation modelling and effects of crossbreeding on milk production and enteric-methane-emissions
G. Martinez-Marin, H. Toledo-Alvarado, N. Amalfitano, L. Gallo and G. Bittante

Links between gut microbiome functions and feed efficiency in two divergently selected pig lines
A. Cazals, 0. Zemb, A. Aliakbari, Y. Billon, H. Gilbert and J. Estelle

Genomic predictions for residual feed intake in Italian Simmental
A. Cesarani, L. Degano, A. Romanzin, D. Vicario, M. Spanghero and N.P.P. Macciotta

Identification of genomic variants for feed efficiency in pigs using whole genome sequencing
A. Parveen, T. Sweeney and S. Vigors

Genetic correlations between feed efficiency, production and fertility in Nordic Red Dairy cattle
T. Mehtié, E. Negussie, E.A. Mdntysaari, G.P. Aamand and M.H. Lidauer

A transgenerational study on the effect of Great Grand Dam birth month on production traits in Itali
N.P.P. Macciotta, L. Degano, D. Vicario, C. Dimauro and A. Cesarani

Poster Session 45

Genetic parameters for methane emission and its relationship with milk yield and composition
H. Ghiasi, D. Piwczyriski, B. Sitkowska and M. Kolenda

Skeletal muscle miRNA profiling in Charolais steers divergent for feed efficiency potential
K. Keogh, M. McGee and D.A. Kenny
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Insilico analyses reveals a deletion in TRIM40 promoter gene: a possible role in feed efficiency
L.L. Verardo, M.A. Machado, J.C.C. Panetto, I. Carolino, N. Carolino and M.V.G.B. Silva

Associating gut microbiome with residual energy intake in dairy cows using extreme gradient boosting
M. Tapio, P. Mdntysaari and I. Tapio

Genome wide association study of compensatory growth in Irish and Canadian cattle
T. Carthy, A.K. Kelly, K. Keogh, Y. Mullins, D.A. Kenny, C. Li and S.M. Waters

Selection for growth and the impact on production efficiency indicators in Nellore cattle
J.N.S.G. Gyrillo, S.F.M. Bonilha, R.C. Canesin, R.H.B. Arnandes, L.F. Benfica and M.E.Z. Mercadante

ATP1A1 and NPY gene expression associated with heat stress and residual feed intake in beef cattle
B.V. Pires, N.B. Stafuzza and C.C.P. Paz

Increased reproductive performance and lamb productivity as mitigation options in sheep production
B.A. Aby, S. Samsonstuen and L. Aass

Genetic effect on the feed to muscle gain ratio of growing purebred pigs
G. Daumas, C. Hassenfratz, M. Monziols and C. Larzul

Session 46. The role of local (plant and animal) resources in the resilience of

livestock farming systems

Date: Wednesday 7 September 2022; 14.00 — 18.00
Chair: Poulopoulou / Sturaro

Theatre Session 46

Feeding practices and resilience in smallholder systems in Sub-Saharan Africa
A.J. Duncan, M. Bezabih, A. Mekasha and S. Oosting

The role of camels as a lever enhancing the pastoral households resilience around N'Djamena (Chad)
M.A. Mahamat Ahmat, G. Duteurtre, M.O. Koussou and C.H. Moulin

Determine breed proportion and suitable percentage of dairyness in Ethiopian smallholder dairy farm
S. Meseret, R. Mrode, J.M.K. Ojango, E. Chinyere, G. Gebreyohanes, A. Hassen, A. Tera, B. Jufar and
A.M. Okeyo

Analysis of key typologies for integrated dairy-fodder crop systems in Europe: A NUTS2 approach
X. Diaz De Otdlora, F. Dragoni, A. Del Prado, F. Estellés, V. Anestis and B. Amon

Farm to fork: the story of local Israeli ‘dairy beef’
M. Cohen-Zinder, E. Shor-Shimoni, R. Agmon and A. Shabtay

Reducing concentrates supply level in Alpine dairy farms: a consequential-based LCA model
M. Berton, S. Bovolenta, M. Corazzin, L. Gallo, M. Ramanzin and E. Sturaro

Resilience of animal genetic resources in the face of climate change and extreme events
R. Baumung, P. Boettcher, C.A. Reising, C. Okore and G. Leroy

Whole-genome sequencing reveals genes associated with heat tolerance in South African beef cattle
K.S. Nxumalo, M.L. Makgabhlela, J.P. Grobler, J. Kantanen, C. Ginja, D.R. Kugonza, N. Ghanem, R.
Gonzalez-Prendes, A.A. Zwane and R.P.M.A. Crooijmans

The role of animal genetic resources in the resilience of livestock farming systems: ERFP experience
E. Sturaro, D. Bojkovsky, E. Charvolin, C. Danchin, S.J. Hiemstra, C. Ligda, M. Castellanos Moncho, N.
Svartedal and F. Tejerina
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Performance and breeding goals for Dutch local cattle breeds in relation to agroecology 498
G. Bonekamp, M.A. Schoon, S.J. Hiemstra and J.J. Windig

Tenderness, fatty acids and marbling qualities in six endangered cattle breeds native to Norway 498
N. Sambugaro, B. Egelandsdal and N. Svartedal

Fatty acid profile of meat and milk of local sheep breeds in Italian Eastern Alps 499
E. Benedetti Del Rio, M. Teston, M. Ramanzin and E. Sturaro

Poster Session 46

Dry season effect on selected for yearling weight heifer’s: resilience based on productive aspects 499
V.T. Rezende, J.N.G.S. Cyrillo, A.H. Gameiro, M.E.Z. Mercadante, S.F.M. Bonilha and R.C. Canesin

Sardo-Bruna breed valorisation throughout enhancement of meat yield 500
M.R. Mellino, M. Lunesu, R. Rubattu, A. Marzano, G. Battacone, S.P.G. Rassu, G. Pulina and N. Nudda

Weighted single-step genome-wide association study for somatic cell score in Valle del Belice sheep 500
M. Tolone, H. Mohammadi, A.H.K. Farahani, M.H. Moradi, S. Mastrangelo, R. Di Gerlando, M.T.
Sardina, M.L. Scatassa and B. Portolano

A study of monogenic traits in the alpine autochthonous Aosta Breeds 501
F. Bernini, C. Punturiero, R. Milanesi, M. Vevey, V. Blanchet, A. Bagnato and M.G. Strillacci

Local breeds as a support for the protected area resilience 501
D. Bojkovski, T. Flisar and M. Sim¢i¢

Life Cycle Assessment of broiler chicken production using different genotypes and low-input diets 502
M. Berton, A. Huerta, A. Trocino, F. Bordignon, E. Sturaro, G. Xiccato and M. Birolo

Geographical distribution of Slovenian local breeds over time 502
T. Flisar, S. Malovrh and D. Bojkovski

Session 47. Phenotyping vs monitoring: better exploitation of measurement
data for breeding and management

Date: Wednesday 7 September 2022; 14.00 — 18.00
Chair: Knijn / Kargo

Theatre Session 47

Automated detection of dairy cows’ lying behaviour using spatial data 503
I. Adriaens, W. Ouweltjes, M. Pastell, E. Ellen and C. Kamphuis

Social network analysis of dairy cow contacts inside a free-stall barn 503
H. Marina, I. Hansson, W.F. Fikse, P.P. Nielsen and L. R6nnegdrd

Machine learning methods to predict blood metabolites in dairy cows using milk infrared spectra 504
D. Giannuzzi, E. Trevisi, L.F.M. Mota, S. Pegolo, F. Tagliapietra, S. Schiavon, L. Gallo, P. Aimone Marsan
and A. Cecchinato

Relevance of sensoring data from automated precision supplementation for breeding and management 504
H.L. Foged

The compensatory effect of quarters for milk yield perturbation in dairy cows 505
W. Xu, Y. Song, I. Adriaens and B. Aernouts
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Analysing lying behaviour using real-time location system data in a dairy cow group
N. Melzer and J. Langbein

Classification of mastitis in cows using deep learning approach with model regularisation
K. Kotlarz, M. Mielczarek and J. Szyda

Automated activity estimates of finishing pigs during weighing are repeatable and heritable
W. Gorssen, C. Winters, R. Meyermans, S. Janssens, R. D’'Hooge and N. Buys

Analysis of social behaviours in large groups simulation and genetic evaluation
Z.Wang, H.P. Doekes and P. Bijma

CT scanning whole yellowtail kingfish accurately estimates fillet fat %
D. Milotic, A. Lymbery, G. Gardner, G. Partridge, F. Anderson and R. Lymbery

Novel phenotypes in the honeybee, Apis mellifera, based on real-time hive telemetry
G.E.L. Petersen, M. Post, D. Gupta, R. Mathews, A.C. Walters, P.F. Fennessy and P.K. Dearden

An international trading language for intramuscular fat% in sheep meat
G.E. Gardner, C.L. Alston-Knox and S.M. Stewart

Digital breeding and assisted management in organic rabbit farming: the first results
Y. Huang, M. Gigou, J.P. Goby, D. Savietto and T. Gidenne

Poster Session 47

Digitalizing livestock management to improve production
J.L.M. Cacador

Combining real-time data and InraPorc® simulations to perform precision feeding in pigs
L. Brossard, C. Largouét and L. Bonneau De Beaufort

New insights to predict seminal quality in young Limousine bulls
A. Noya, A. Montori, O. Escobedoft, J. Cancer, A. Echegaray, L. Gil, S. Villellas and A. Sanz

Bodyweight loss estimation of Holstein dairy cows using milk-analysis prediction of bodyweight
A. Tedde, V. Wolf, M. Calmels, J. Leblois, C. Grelet, P.N. Ho, J.E. Pryce, G. Plastow, D. Hailemariam,
Z.Wang, N. Gengler, E. Froidmont, I. Dufrasne, C. Bertozzi, F. Dehareng, M.A. Crowe, A. Bayram and
H. Soyeurt

Differences and similarities in the phenotypic evaluation of European Red dairy cattle
S. Marasinskiené, R. Sveistiené and V. Juskiené

Use of artificial neural networks for prediction of milk yield of dairy cows
M. Matvieiev, Y.U. Romasevych and A. Getya

Digital technology adopted in customized heifer growth management
R. Kasarda, P. Chudej and N. Moravcikovd

Use of digital image analysis in evaluation of claw traits in dairy cattle
R. Kasarda, P. Poldk, J. Tomka and N. Moravéikova

Romanian sheep farmers’ welfare priorities and their knowledge on precision livestock farming
L.T. Cziszter, C.M. Dwyer, S.0. Voia, E.N. Sossidou, S.E. Erina and C. Morgan-Davies

FOLLOW PIG software: a tool for breeders for the conservation of indigenous swine genetic resources

S.G. Giovannini and F.M.S. Sarti
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Aligning CT Scanner data used in determining carcass composition via the XTE-CT phantom 514
A.J. Williams, K.L. Mata and G.E. Gardner

Carcase sectioning and computed tomography slice width have little effect on estimated lean and fat% 515
K. Mata, S. Connaughton, G.E. Gardner, F. Anderson and A. Williams

Session 48. Climate care dairy farming

Date: Wednesday 7 September 2022; 14.00 — 18.00
Chair: Keatinge / Ruska

Theatre Session 48

Estimation of THI critical threshold affecting milk production traits in Italian Water Buffaloes 515
A. Maggiolino, N. Bartolomeo, A. Tondo, A. Salzano, G. Neglia, V. Landi and P. De Palo

Physiological, productive and metabolic parameters during heat stress in Brown Swiss and Holstein 516
V. Landi, A. Maggiolino, F. Giannico, G. Calzaretti and P. De Palo

Effect of acclimatisation in physiological parameters of high-yielding dairy cows 516
F.Silva, L. Cachucho, C. Matos, A. Geraldo, E. Lamy, F. Capela E Silva, C. Conceicédo and A. Pereira

Livestock emissions and the COP26 targets — main uptakes 517
M. Lee
Emission research in dairy cattle barns 517

M. Klopci¢, M. Bric, E. Selak and N. Valcl

Greenhouse gases and ammonia emissions from naturally ventilated dairy buildings of NW Portugal 518
A.R.F. Rodrigues, M.E. Silva, V.F. Silva, A. Gomes, L. Ferreira, M.R.G. Maia, A.R.J. Cabrita, H. Trindade,

A.J.M. Fonseca and J.L. Pereira

Climate-neutral policy in the dairy sector expectations and current situation an example of Latvia 518
D. Ruska, K. Naglis-Liepa, D. Kreismane, J. Priekulis, A. Lenerts, A. Dorbe, S. Rancane, L. Degola and D.

Jonkus

Understanding the greenhouse gas and ammonia mitigation strategies in French dairy farms 519
C. Evrat Georgel and X. Verge

View of farmers on GHG and ammonia emissions by survey in eight countries 519
V. Eory, P. Hargreaves and V. Becciolini

Climate care dairy farming - highlights and discussion 520
A. Kuipers, N. Edouard, D. Ruska, R. Keatinge, A. De Vries and P. Galama

Session 49. High quality and sustainable milk and meat products from cattle

Date: Wednesday 7 September 2022; 14.00 - 18.00
Chair: De Marchi / Visentin

Theatre Session 49

Organic livestock production in the USA: facts and figures 520
L. Bignardi Da Costa

Productivity gains of organic ruminant farms: farm size and feed self-sufficiency matter 521
P. Veysset, E. Kouakou and J.J. Minviel
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Organic woodchip versus conventional straw bedding on dairy cows production, behaviour and
cleanline
M. Simoni, R. Pitino, G. Mantovani, G. Carone, L. Mochen, T. Danese and F. Righi

Composition of organic and conventional Italian cheeses
C.L. Manuelian, M. Pozza, M. Franzoi and M. De Marchi

Effect of feeding system on SPME-GC-MS profile of mountain Asiago cheese
S. Segato, A. Caligiani, G. Marchesini, I. Lanza, G. Galaverna, L. Serva, B. Contiero and G. Cozzi

Beef carcase DEXA can predict lean trim weights
H.B. Calnan, B. Madlener and G.E. Gardner

How to assess beef and dairy products qualities according to farming systems: a review
B. Martin, I. Legrand, M. Coppa and J.F. Hocquette

Sensory and instrumental characterization of dry-aged loins of Bruna d’Andorra breed
N. Panella-Riera, C. Zomefio, G. Martinez, M. Gispert, M. Gil and M. Font-I-Furnols

Meat quality parameters in Pajuna breed young bulls and steers — preliminary results
M. Cantarero-Aparicio, F. Pefia, C. Avilés, J. Garcia-Gudirio, J. Perea and E. Angon

Investigation of beef eating quality through MSA grading system
M. Santinello, N. Rampado, M. De Marchi and M. Penasa

Across countries NIRS technology to predict MSA marbling score
A. Goi, M. Kombolo, M. Santinello, N. Rampado, J.-F. Hocquette, M. Penasa and M. De Marchi

Organ lesions in beef cattle - Reliability between authorised inspectors and an independent observer
A. Pitz, M. Krieger, M. Trilling and A. Sundrum

Poster Session 49

The INTAQT project: tools to assess and authenticate poultry, beef and dairy products
B. Martin, C. Laithier, F. Leiber, R. Eppenstein, E. Sturaro, F. Klevenhusen, S. De Smet, M. Petracci, C.L.
De Marchi, C.L. Manuelian, J.F. Hocquette, D. Lopes, F. Faria Anjos, M. Bondoux and C. Berri

Regulation of myogenesis and lipid deposition in bovine muscle satellite cells by miR-100 and -101
B.A. Mir, E. Albrecht and S. Maak

Pasture-raised Maremmana beef: effect of cooking with superheated steam oven on lipid oxidation
S. Tinagli, M. Tognocchi, G. Conte, L. Casarosa and A. Serra

Pelvic suspension of carcass improve meat quality traits of zebu cattle
L.A.L. Chardulo, W.A. Baldassini, M.A.S. Coutinho, G.A. Rovadoscki, C.P. Oliveira, J.A. Napolitano,
O.R. Machado Neto, R.A. Curi, G.L. Pereira and M.A. Tagiariolli

Saponins levels in Fenugreek seeds and their effect on palatability
M. Le Bot, A. Maniere, H. Bui and A. Benarbia

Proteomic investigation of longissimus muscle from beef cattle fed corn wet distillers grains
W.A. Baldassini, J.D. Leonel, A.J.R.A. Vieira, R. Scapol, R.C. Rodrigues, M.A. Tagiariolli, J.A. Torrecilhas,
R.A. Curi, O.R. Machado Neto and L.A.L. Chardulo

Antibiotic resistant bacteria in organic poultry meat: is this possible?
J. Matos
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Effects of Cu, Zn and Mn hydroxide minerals supplementation in cattle diets: a quantitative review
M. Ibraheem, B. Bradford, D. Brito De Araujo and K. Griswold

Session 50. Nutrition and environment

Date: Wednesday 7 September 2022; 14.00 - 18.00
Chair: Bruggeman / Goselink

Theatre Session 50

Tannins and essential oil mixtures reduce rumen methane and ammonia formation in vitro (RUSITEC)
G. Foggi, S.L. Amelchanka, M. Terranova, S. Ineichen, G. Conte, M. Kreuzer and M. Mele

Production performance of growing lambs fed with Backswimmer (Noctonecta spp.)
L.E. Robles-Jimenez, O.A. Castelan Ortega, M.F. Vazquez Carrillo, E. Vargas-Bello-Pérez and M.
Gonzalez-Ronquillo

Milk yield, milk composition and N balance from dairy ewes supplemented with backswimmer
L.E. Robles-Jimenez, E. Cardoso Gutierrez, E. Aranda Aguirre, O.A. Castelan Ortega, E. Vargas-Bello-
Pérez and M. Gonzalez-Ronquillo

Assessment of nutritional strategies to mitigate enteric methane emissions and nitrogen excretion
M.A. Eugéne, M. Benaouda, A. Bannink and T.E.A.M. Ceders Project Partners

Feeding by-products from the olive industry modifies pig slurry characteristics and ammonia emission
L. Piquer, S. Calvet, P. Garcia-Rebollar, C. Cano, D. Belloumi and A. Cerisuelo

Biorefineries and livestock: an uncommon match made in heaven
M. Taghouti

Novel probiotics as oral supplements for sustainable dairy cow performance
A.S. Chaudhry

Effects of guanidinoacetic acid on rumen microbial fermentation in continuous culture system
R. Temmar, M.E. Rodriguez-Prado, A. Kihal, V.K. Inhuber and S. Calsamiglia

Silages of agro-industrial by-products in lamb diets - effect on carcass and meat quality
K. Paulos, C. Costa, J. Costa, L. Cachucho, PV. Portugal, J. Santos-Silva, J.M. Almeida, E. Jerénimo and
M.T.P. Dentinho

Estimation of carbon footprint and sources of emissions of an extensive alpaca production system
G. Gémez Oquendo, K. Salazar-Cubillas and C.A. Gomez

Influence of feeding technique of silage on behaviour in growing pigs
J. Friman, E. Verbeek and M. Akerfeldt

Bovine total tract apparent digestibility of protein fractions and nutrients as affected by diet
M. Simoni, T. Danese, G. Esposito, I. Vakondios, L. Karatosidi, A. Plomaritou, M. De Marchi and F. Righi

Could Arthrospira platensis supplementation promote health status of post-weaning calves?
A. Marzano, R. Cresci, R. Abis, C. Ledda and A.S. Atzori

Porcine intestinal mucosa hydrolysate Palbio 50RD® improves weaner pig production and profitability
A. Middelkoop, S. Segarra and F. Molist

EAAP - 73" Annual Meeting, Porto, Portugal, 2022

530

530

531

531

532

532

533

533

534

534

535

535

536

536

537

85



Poster Session 50

P. undulatum, H. gardnerianum and C. japonica essential oils effects on the reduction of ruminal biogas
H.P.B. Nunes and A.E.S. Borba

Nutritional valorisation of Musa spp. with urea treatment as a fibre source for ruminants
S.M.P. Teixeira, C.F.M. Vouzela, J.S. Madruga and A.E.S. Borba

Meta-analysis of the relationship between dietary condensed tannin and methane emission by cattle
A.S. Berca, R.A. Reis and L.O. Tedeschi

Effects of Thymus capitatus essential oil and its compounds on in vitro ruminal fermentation
M.J. Ranilla, S. Lépez, I. Mateos, C. Saro, A. Martin, F.J. Girdldez and S. Andrés

Impacts evaluation of dietary crude protein reduction for finishing pigs using life cycle assessment
P.C. Oliveira, A.N.T.R. Monteiro, L.A.C. Esteves, J.S. Martins, A.C. Figueiredo, S.M. Einsfeld, F.A. Cancian
and P.C. Pozza

Are all the rumen ciliate protozoa equally related with the enteric methane emissions of ruminants?
A.E. Francisco, J. Santos-Silva, A.V. Portugal, K. Paulos, M.T. Dentinho and R.J.B. Bessa

Zinc-methionine alters the oxidative and inflammatory status of dairy cows under heat stress
M. Danesh Mesgaran, H. Kargar, R. Janssen, S. Danesh Mesgaran and A. Ghesmati

Evaluation of the presence of mycotoxins in corn silage from dairy cow farms
J.L. Cerqueira, C.P.C. Nogueira, A. Gomes and J.P. Aratjo

Effects of calf early weaning on the productive and reproductive performance of Nellore heifers
R.S. Goulart, M.S.P. Carlis, T.K. Nishimura, G. Abitante, A.G. Silva, M.H.A. Santana, A.S. Netto, S.L.
Silva, G. Pugliesi and P.R. Leme

Partial replacement of soybean meal with processed soybean meal in Karagouniko dairy sheep
A. Foskolos, T. Michou, A. Plomaritou, S. Athanasiadis, K. Gatsas, K. Droumtsekas and S. Changli

Effects of diet density in protein and energy on feed intake, yields, digestibility, and efficiency
U. Moallem, L. Lifshitz, H. Kamer and Y. Portnick

Barn dried hay quality by feeding on dairy farms
J. Macuhovd, D. Schmid and S. Thurner

Chemical composition of cowpea (Vigna unguiculata) - forage for small ruminants
F.I. Pitacas, M. Cristévao, C. Reis, C. Martins, M. Resende, C. Espirito Santo and A.M. Rodrigues

Nutritional strategies using probiotics to improve immune response and health of beef cattle
W.Z. Yang

Effect of breed type on ewe colostrum production and lamb birth weight during late gestation
J.T. Higgins, G. Egan, F. Godwin, S. Lott, M.B. Lynch, M. McEvoy, F.M. McGovern and T.M. Boland

Comparative study on using dietary bilberry leaves in broiler reared under thermoneutral conditions
M. Saracila, T.D. Panaite, I. Varzaru and A.E. Untea

Cellular agriculture for cultivated meat production
C. Giromini, R. Rebucci, D. Lanzoni, F. Bracco, B.M. Colosimo, D. Moscatelli, A. Baldi and F. Cheli

537

538

538

539

539

540

540

541

541

542

542

543

543

544

544

545

545

86 EAAP - 73" Annual Meeting, Porto, Portugal, 2022



Session 51. Workshop on multi-stakeholder views on using insects as feed

Date: Wednesday 7 September 2022; 14.00 — 18.00
Chair: Dicke / Veldkamp

Theatre Session 51

Workshop on multi-stakeholder views on using insects as feed 546
M. Dicke and T. Veldkamp

Societal issues raised on the use of insects as feed 546
M. Dicke
Propositions and Introduction open dialogue 547
M. Dicke
Open dialogue 547

M. Dicke and T. Veldkamp

Session 52. Development and external validation of PLF tools for animal
behaviour, health and welfare: dairy, in collaboration with ICAR

Date: Wednesday 7 September 2022; 14.00 — 18.00
Chair: Minozzi / Maselyne

Theatre Session 52

Challenges of integration and validation of farm and sensor data for dairy herd management 548
K. Schodl, B. Fuerst-Waltl, H. Schwarzenbacher, F. Steininger, M. Suntinger, F. Papst, O. Saukh, L.
Lemmens, D4dairy-Consortium and C. Egger-Danner

The promises of 3D imaging for phenotyping the morphology and innovative traits in ruminant sectors 548
A. Lebreton, A. Fischer, L. Depuille, L. Delattre, M. Bruyas, C. Lecomte, J.-M. Gautier, O. Leudet and C.
Allain

An automated pipeline for real-time data integration, health monitoring and validation in dairy cows 549
M.J. Gote, B. Aernouts and I. Adriaens

Effect of management on milk losses caused by mastitis on modern dairy farms 549
L. D'Anvers, M. Gote, Y. Song, K. Geerinckx, I. Van Den Brulle, B. De Ketelaere, B. Aernouts and |.
Adriaens

Improving the value of PLF tools for animal health and welfare metrics 550
D. Foy, J. Reynolds and T. Smith

Analysis of the longitudinal activity data to forecast perturbations in dairy cows’ milk yield 550
M. Taghipoor, S. Bord, L. Sansonnet, Q. Bulcke and J. Kwon

Biometrical identification and real-time face recognition of dairy-cows 551
N. Bergman, Y. Yitzhaky and I. Halachmi

Data visualization of individual-specific drinking behaviours in dairy cattle 551
N. Sadrzadeh, T. Munzner, B. Foris, M.A.G. Von Keyserlingk and D.M. Weary

Monitoring individual behaviours and the social hierarchy of dairy cows using electronic drinkers 552
E. Nizzi, C. Gérard, B. Foris, C. Hurtaud, J. Lassalas and B. Anne
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Manoeuvrability test to assess slipping risk in cows on concrete floors with different patterns 552
E. Telezhenko, I. Svensson, M. Magnusson, E. Karlsson and A. Lindgvist

Analysing the behaviour of dairy cows to improve their health and welfare 553
K. Chopra, H.R. Hodges, Z.E. Barker, J.A. Vazquez Diosdado, J.R. Amory, T.C. Cameron, D.P. Croft, N.J.
Bell and E.A. Codling

Learning behaviour and welfare of dairy cows using a virtual fencing system in rotational grazing 553
P. Fuchs, J. Stachowicz, M. Schneider, R. Bruckmaier and C. Umstditter

Poster Session 52

Infrared thermographic detection in dairy calves in immunological challenge by Anaplasma marginale 554
M.S.V. Salles, G. Cunha, F.R. Narciso, F.J.F. Figueiroa, J.E. Freitas, L.E.F. Zadra and J.A.G. Silveira

Cortisol determination in dairy cows hairs by near, mid infrared and Raman spectroscopy 554
O. Christophe, C. Grelet, V. Baeten, J. Wavreile, J. Leblois and F. Dehareng

Dairy cow’s heart rate and heart rate variability during visits of a cow toilet for urine collection 555
M. Wijn, A. Pelzer and U. Kénig Von Borstel

Session 53. Heat stress and other adaptations to implications of climate
change

Date: Wednesday 7 September 2022; 14.00 — 18.00
Chair: Montanholi / Mateescu

Theatre Session 53

Responses of Merino, Dorper and Meatmaster ewes to an increased heat load 555
S. Steyn, S.W.P. Cloete and T.S. Brand

Response of pre-weaned calves to an enhanced milk replacer under heat stress conditions 556
A.A.K. Salama, S. Serhan, S. Gonzalez-Luna, S.A. Guamdn, A. Elhadi, L. Ducrocg, M. Biesse, J. Joubert
and G. Caja

Heat wave effect on milk yield and concentrate intake in dairy farm with low and high s/w ratio 556
R. Cresciand A.S. Atzori

Organic acids and botanicals supplementation improves protein metabolism in heat-stressed dairy cows 557
A.B.P. Fontoura, V. Sdinz De La Maza-Escola, A. Javaid, E. Grilli and J.W. McFadden

Understanding the genetic architecture of the thermotolerance - production complex in beef cattle 557
R.G. Mateescu, F.M. Rezende, K.M. Sarlo Davila, A.N. Nunez, A. Hernandez and P.A. Oltenacu

Single-step genomic predictions for heat tolerance of US Holstein and Jersey bulls 558
T.M. McWhorter, M. Sargolzaei, C.G. Sattler, M.D. Utt, S. Tsuruta, I. Misztal and D. Lourenco

Host transcriptome and microbiome data integration in Chinese Holstein cattle under heat stress 558
B. Czech, J. Szyda and Y. Wang

Liver transcriptomics of sensitive and heat tolerant dairy sheep phenotypes 559
S. Gonzdlez-Luna, B. Chaalia, X. Such, G. Caja, M. Ramon, M.J. Carabaio and A.A.K. Salama

Heat stress effects on the metabolome profile of blood and semen plasma of Iberian pigs 559
M. Mufioz, P. Palma-Granados, F. Garcia, G. Gémez, G. Matos, C. Ovilo and J.M. Garcia-Casco
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In utero heat stress and post-natal feeding behaviour, growth and carcass performance in pigs
D. Renaudeau, A.M. Serviento, B. Blanchet, M. Monziols, C. Hassenfratz and G. Daumas

Water sprinkling during lairage reduces impact of heat stress in slaughter pigs
A. Van Den Broeke, L. De Prekel, B. Ampe, D. Maes and M. Aluwé

A feed additive package mitigate heat-induced productivity losses in lactating sows
E. Jiménez-Moreno, D. Carrion, D. Escribano, C. Farias-Kovac and Y. Lechevestrier

The effect of a summer feed with selenium, vitamin E, vitamin C and betaine in fattening pigs
L. De Prekel, D. Maes, A. Van Den Broeke, B. Ampe and M. Aluwé

Poster Session 53

Milk fatty acids of horned and disbudded dairy cows at thermoneutral and mild heat stress conditions
A.-M. Reiche, B. Bapst, M. Terranova and F. Dohme-Meier

Transcriptomic comparison under different temperature humidity index in growing pig
J.-E. Park, H. Kim, Y. Kim and M. Song

A meta-analysis on the impact of heat stress on ruminants’ welfare and production
J.N. Morgado, E. Lamonaca, F. Santeramo, M. Caroprese, M. Albenzio and M.G. Ciliberti

Effect of a standardized dry grape extract supplementation in late gestating sows in a hot climate
P.Engler, A. Frio and M.E.A. Benarbia

MOET efficiency in a Spanish Japanese black herd and effects of environmental and metabolic markers

A. Ferndndez-Novo, J.M. Vdzquez-Mosquera, M. Bonet-Bo, N. Pérez-Villalobos, J.L. Pesdntez-
Pacheco, A. Heras-Molina, M.L. Pérez-Solana, E. De Mercado, J.C. Gardén, A. Villagrd, F. Sebastidn,
S.S. Pérez-Garnelo, D. Martinez and S. Astiz

SCALA-MEDI: sheep and chicken sustainability in the Mediterranean area

P. Aimone-Marsan, B. Benjelloun, M. Benlarbi, A. Carta, G. Chillemi, S.S. Gaouar, H. EI-Hentati, A.
Jannoune, C. Jerrari, H. Kemiri, V. Loywyck, N. H'hamdi, N. Tabet-Aoul, A. Stella, M. Tixier-Boichard, R.
Valentini and G. Zitouni

Mapping Italian caprine genetic resources: local distribution and environmental risk
M. Cortellari, A. Bionda, A. Negro, S. Grande and P. Crepaldi

Milk microbiota variability in healthy Holstein and Brown Swiss cows exposed to hyperthermia
C. Lecchi, P. De Palo, S. Di Mauro, M. Ciccola, A. Bragaglio, P. Cremonesi, B. Castiglioni, F. Biscarini and
F. Ceciliani

Organic acids and botanicals supplementation on lactation performance in heat-stressed dairy cows
V. Sdinz De La Maza-Escola, R. Paratte, A. Piva and E. Grilli

Does Zn hydroxychloride supplementation improve intestinal integrity in dairy cows?
E.A. Horst, P.J. Gorden, L.H. Baumgard, M.V. Sanz-Fernandez and D. Brito De Araujo

Plasma and milk metabolome in cows fed low-protein and balanced amino acids under heat stress
W. Xu, E. Jorge-Smeding, Y.H. Leung, A. Ruiz-Gonzalez, B. Aernouts, D.E. Rico and A. Kenez
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Session 54. Challenges in poultry nutrition, health and welfare (2)

Date: Wednesday 7 September 2022; 14.00 — 18.00
Chair: Stadnicka / Das

Theatre Session 54

Early life nutritional interventions in broilers as strategies to optimize performance and health
N. Everaert

Applied microbiology in poultry industry: from nutrition to the gut microbiota
N.M. Carvalho, D.L. Oliveira, C.M. Costa, M.E. Pintado and A.R. Madureira

Effect of sex on the performance and welfare indicators of broilers treated with vitamin D3 sources
A.C. Ogbonna, M. Mabelebele, L. Asher and A.S. Chaudhry

Searching for the optimal synbiotic to modulate chicken development
N. Akhavan, K. Stadnicka, G. Gardiner, P. Lawlor, K.J. Guinan, A. Walsh, J.T. O’Sullivan and K.

Hrynkiewicz

Effects of feeding strategies on faecal microbiome and endotoxin excretion in broiler chickens
F. Marcato, D. Schokker, V. Perricone, S.K. Kar, J.M.J. Rebel and I.C. De Jong

Summary by the chairs of the posters in sessions 43 and 54
G. Das and K. Stadnicka

Use of winter gardens with and without an automatic enrichment device by laying hens
A. Riedel, L. Rieke, N. Kemper and B. Spindler

Effects of dietary supplement with Urtica urens on performances and serum cholesterol of broilers
V. Pinheiro, J. Teixeira, P. Nunes, D. Outor-Monteiro and J. Mourédo

The effect of Urtica urens in the diet of broilers with different starting live weights
P. Nunes, D. Outor-Monteiro, J. Teixeira, J. Mourédo and V. Pinheiro

Identification of transcription factor co-operations underlying feather pecking in laying hens
S. Hosseini, M. Gliltas, C. Falker-Gieske, B. Brenig, J. Bennewitz, J. Tetens and A.R. Sharifi

Effects of dietary tall oil fatty acids on broiler performance and intestinal immunology
H. Kettunen, Z. Hayat, S. Hasan, J. Vuorenmaa and M.Z.U. Khan

Poster Session 54

Assessment of performance and plumage condition of laying hens in a mobile house
L. Rieke, L. Raederscheidt, F. Kaufmann and N. Kemper

The effect of untrimmed beaks on plumage condition and mortality in turkey hens
M. Kramer, K. Skiba, P. Niewind, C. Adler, N. Kemper and B. Spindler

Beaks trimmed or intact — how do turkey hens react to novel stimuli in a farm-related setting?
K. Skiba, M. Kramer, P. Niewind, J. Stracke, W. Biischer, N. Kemper and B. Spindler

MicroRNA expression in immune-related tissues after in ovo stimulation with bioactive substances
A. Dunislawska, E. Pietrzak, R. Wishna Kadawarage and M. Siwek

Effect of group size on dust bathing and reactivity of laying hens in a cage-free system
C. Ciarelli, G. Pillan, G. Xiccato, V. Ferrante, F. Bordignon, M. Birolo, F. Pirrone and A. Trocino
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Effects of in ovo synbiotic and choline administration on transcriptomes of chicken tissues
E. Grochowska, Z. Cai, K. Stadnicka and M. Bednarczyk

The behaviour of turkey hens during an aggressive pecking attack: a pilot study
N. Volkmann, M. Canci, N. Kemper and B. Spindler

Effect of water-soluble acidifier products on broiler crop fermentation and bacterial populations
P.T. Ward, S. Vartiainen, J. Apajalahti, R.A. Timmons, C.A. Moran and I. Nikodinoska

Metabolic footprints of probiotic function in the chicken intestine
S. Zuo, E. Pietrzak, W. Studziniski, G. Gardiner, P. Lawlor, P. Kosobucki and K. Stadnicka

Use of probiotic to control Campylobacter in broilers
R.J.B. Bessa, E. Batista, F. Moreira, N. Santos-Ferreira, P. Teixeira and M.J. Fraqueza

Light intensity and colour of LED lamps on performance and carcass characteristics of broilers
S.Silva, A. Tavares, E. Andrade, V. Pinheiro and J. Mourdo

Effects of probiotic dietary supplementation on broiler performance in normal and low protein diets
V. Dotas, S. Savvidou, .A. Giantsis, A. Athanasiou, M. Miiller and G.K. Symeon

Tight junction protein expression in response to seaweed supplementation in two laying hen strains
L.A. MacLaren, J. Wang, S. Borzouie and B.M. Rathgeber

Effect of botanical compounds fed to breeders on laying and chicks’ performances
C. Carlu, T. Chabrillat, C. Alleno, C. Manceaux, R. Bouvet and S. Kerros

Productive characterization of the Portuguese autochthonous ‘Branca’ chicken breed
M. Meira, I.M. Afonso, J.C. Lopes, V. Ribeiro, R. Dantas, J.V. Leite and N.V. Brito

Influence of mixing and storage on the quality of components in the laying hen feed mix
M. Grubor, S. Zjalic, A. Matin and T. Kricka

Growing performance of the Portuguese autochthon ‘Branca’ chicken breed
C.M. Maia, J.L. Cerqueira, J.P. Aradjo, F.M. Fonseca, F.J. Mata and M.L. Soares

Physical, chemical and sensory analysis of brown-shelled vs white shelled eggs
P. Sousa, C. Martins, M. Mourato, L. Louro, S. Ferreira-Dias and M. Lordelo

Effect of Urtica urens in broiler feed on the development of the digestive tract, serum cholesterol
J. Teixeira, V. Pinheiro, P. Nunes, D. Outor-Monteiro and J. Mourdo
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Supplementing layers with Lactobacillus rhamnosus influences feather damage and the immune system 582

C. Mindus, N. Van Staaveren, D. Fuchs, S. Geisler, J. Gostner, J. Kjaer, W. Kunze, A.K. Shoveller, P.
Forsythe and A. Harlander

Session 55. Innovation in equine production

Date: Wednesday 7 September 2022; 14.00 — 18.00
Chair: Tapprest / de Palo / Auclair-Ronzaud / Vial

Theatre Session 55

Appropriate drone flight altitude for horse behavioural observation
T. Saitoh and M. Kobayashi

Biothermo ID microchips for temperature e-monitoring in horses
C.B.L. Scicluna
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Digitalization and animal welfare in horse husbandry
M. Pfeiffer and L.T. Speidel

Donkey comfort at work
D. Fouvez, C. Bonnin, C. Briant and S. Biau

Combining novel motion technology and genotype data in an Italian horse native breed
V. Asti, A. Sabbioni, S. Mencik, A. Piplica and M. Ablondi

Growth characteristics of warmblood horses as predicted by non-linear functions
M.J. Fradinho, D. Assuncao, A.L. Costa, C. Maerten, V. Gongalves, A. Teixeira, M. Bliebernicht and A.
Vicente

Self-organized equestrian practitioners: key characteristics and needs
C.Eslan, C. Vial, S. Costa and H. Pham

Studies on the training and marketing of Haflinger horses in South Tyrol
S. Hornauer, L. Stammler, T. Zanon, M. Gauly and D. Winter

Which farms raise small equine herds in France?
G. Bigot and J. Veslot

The horse meat market in France: towards a typology of consumers and non-consumers
C. Vial, M. Sebbane and A. Lamy

Equid milk: an overview of the French sector
D. Fouvez, C. Bonnin, C. Burdin and J. Auclair-Ronzaud

Mare milk composition and antioxidant capacity: effect of farm and lactation stage
A. Blanco-Doval, L. Moran, L.J.R. Barron and N. Aldai

Rennet coagulation aptitude of donkey milk as affected by ultrafiltration
G. Natrella, A. Maggiolino, P. De Palo and M. Faccia

Poster Session 55

Digitalization in equine management
L.T. Speidel

Changes in lactate levels and blood cell composition due to exercise in Hokkaido native horses
T.J. Acosta, Y. Okamoto and T. Saitoh

Portuguese Sorraia horse dynamics study with innovative technology: stance and swing of the walk
R.A.S. Faria, J.A.LLV. Silva, L.Y. Rodrigues, G. Alberto, J. Lopes, C. Zucatelle and A.P.A. Vicente

Portuguese Sorraia horse dynamics study with innovative technology: three natural gaits and strides
R.A.S. Faria, N. Marques, P. Ferreira, CV.R. Sousa, R. Correia, J.A.l.LV. Silva and A.P.A. Vicente

Equine oral Gram-negative multidrug resistant microbiota
J. Pimenta, A. Pinho, M.J. Saavedra and M. Cotovio

Effect of different cryopreservation protocols on donkey’s sperm viability/motility after thawing
M.H. Silva, L. Valaddo, M. Anet, M.A.D. Saleh and F. Moreira Da Silva

Health parameters of horses affected by headshaking syndrome
L.M. Stange, J. Krieter and I. Czycholl
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Volatile profile of dry-fermented foal sausages formulated with healthy oil emulsion hydrogels
A. Cittadini, M.V. Sarriés, P.E. Munekata, M. Pateiro, R. Dominguez and J.M. Lorenzo

Study of the milk composition of mares located in Goids southwest, Brazil
A.M. Geraldo, R.M. Ribeiro, D.S.F. Ribeiro, H. Wajnsztejn, A.R. Amorim and P.D.S.R.G. Wajnsztejn

Use of extruded linseed to improve the nutritional quality of Sarda Donkeys milk
F. Correddu, S. Carta, A. Mazza, A. Nudda and S.P.G. Rassu

Session 56. Animal breeding

Date: Thursday 8 September 2022; 8.30 - 12.30
Chair: Jahnel / Miglior

Theatre Session 56

Resilience biomarkers in grazing Holstein cows
A.L. Astessiano, A.l. Trujillo, A. Kenez, A. Mendoza, M. Carriquiry and E. Jorge-Smeding

Calibrating simulations of dominance variation in animal breeding: case study in layer chickens
I. Pocrnic, C. Gaynor, J. Bancic, A. Wolc, D. Lubritz and G. Gorjanc

Simulation study on the optimization of pasture-based German Merino sheep breeding programs
R. Martin, T. Pook, M. Schmid and J. Bennewitz

Effect of B-casein variants on cheese yield and quality measured in commercial cheese-making trials
E. Boschi, S. Faggion, P. Carnier and V. Bonfatti

Relationship between body condition score and backfat thickness in dairy cattle
C. Schmidtmann, C. Harms, |. Blaj, A. Seidel and G. Thaller

Holstein effective population size reducing
J.B.C.H.M. Van Kaam, B. Luki¢, M. Marusi and M. Cassandro

Estimating additive genetic variance over time in chicken breeding programmes
B. Sosa-Madrid, G. Maniatis, S. Avendano and A. Kranis

Purebred breeding goals optimized for crossbreeding improves crossbred performance
J.R. Thomasen, H.M. Nielsen, M. Kargo and M. Slagboom

Trade-off between animal resilience and energy use in grazing cows of two Holstein genetic strains
E. Jorge-Smeding, A.l. Trujillo, A. Kenez, D. Talmén, A. Mendoza, G. Cantalapiedra-Hijar, M. Carriquiry
and A.L. Astessiano

Poster Session 56

Relationships between conformation traits and health traits in Czech Holstein cows
J. Vafeka, L. Zavadilovd, E. Kasnd, M. Stipkovd and L. Vostry

Dominant expression of beta-casein variant A in milk of Holstein-Friesian cows
S. Kaminski, A. Cieslinska, K. Olenski, T. Zabolewicz and A. Babuchowski

Relationships between lameness, conformation traits and claw disorders in Czech Holstein cows
L. Zavadilovd, E. Kasnd, J. Vareka, J. Kucera, S. Slosdrkovd and P. Fleischer

Culling reasons in Czech dairy cattle
E. Kasnd, L. Zavadilovd, J. Vareka and Z. Krupovd
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Breed-specific heterosis and recombination effects for weaning weight in composite beef cattle
L.T. Gama, F.S. Baldi, R. Espigolan, J.P. Eler, E.C.M. Oliveira, R. Nufiez-Dominguez and J.B. Ferraz

Genetic parameters for wool traits in Portuguese White Merino sheep
R. Cordeiro Da Silva, T. Perloiro, A. Carrasco and N. Carolino

Genetic resources of Greek sheep breeds: insights into population structure and breeding strategies
S. Michailidou, E. Pavlou, M. Kyritsi and A. Argiriou

Litter size variability in a divergent selected mice population for birth weight variability
L. EI-Ouazizi El-Kahia, N. Formoso-Rafferty, I. Cervantes and J.P. Gutiérrez

Estimation of the genetic (co)variance components of reproductive efficiency in Retinta beef cattle
R.M. Morales, J.M. Jiménez, A. Molina, S. Demyda-Peyrds and A. Menéndez-Buxadera

Software for the automated correction of pedigree data
N. Burren and A. Burren

Genetic analysis of productive life in the Florida goat breed using a Cox proportional hazards model
C. Ziadi, J.P. Sdnchez, R. Morales, E. Mufioz-Mejias, M. Sdnchez, M.D. Lépez and A. Molina

Evaluation of stature in Polish dairy cattle using a single-step method
M. Pszczola, K. Bqczkiewicz, W. Jagusiak, M. Skarwecka, T. Suchocki, M. Szalanski, J. Szyda, A.
Zarnecki, K. Zukowski and S. Mucha

Population structure of Istrian and Croatian Coloured goat
I. Drzaic, V. Orehovacki, L. Vostry, I. Curik, N. Mikulec and V. Cubric Curik

Inbreeding depression on reproductive traits in Mertolenga beef cattle
A. Vitorino, J. Pais, N. Carolino and Consdrcio Bovmais

Importance of valid and representative phenotypes in novel traits using single-step GBLUP
H. Schwarzenbacher, J. Himmelbauer and B. Fuerst-Waltl

Significant contribution of parent-of-origin effects to genetic variation of milk production traits
R.E. Jahnel, I. Blunk and N. Reinsch

Session 57. Livestock farming and value chain initiatives contributing to
societal/ecological transition

Date: Thursday 8 September 2022; 8.30 - 12.30
Chair:Thenard / da Silva

Theatre Session 57

Is sustainable transition compatible with value chains industrialization in developing countries?
G. Duteurtre

Consumer’s expectations about quality of livestock products: focus groups in 4 European countries
E. Sturaro, F. Bedoin, V. Biihl, A. Cartoni Mancinelli, C. Couzy, R. Eppenstein, S. McLaughlin and F.
Pagliacci

Antibiotic-free pig supply schemes in France: a lever for valorisation and progress
C. Roguet and H. Hemonic

Inclusion of citizens in the design of livestock farming: case of mid-mountain dairy system
P. Coeugnet, G. Vourc'h, J. Labatut and J. Duval
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Developing local protein resources in monogastric feeds to promote the agroecological transition in
C. Escande, M. Grillot and V. Thénard

The mix of species within farms contributes to secure and regularise the supply of the sectors
S. Cournut, S. Mugnier, C. Husson and G. Bigot

Perceived resilience in Veneto beef farmers
G. Marchesini, I. Andrighetto and F. Accatino

Valuation of local breeds: methodological questions following interviews with Pyrenees goat farmers
A. Lauvie, F. Thuault, M.O. Noziéres-Petit, B. Dupuis and N. Couix

Implementing GHG models as advisory tools for milk, beef, pig, sheep, poultry, and crop production
S. Samsonstuen, H. Bonesmo, B.A. Aby, E.G. Enger, E. Kjesbu, M. Bergfiord, R. Okstad, S. Skaien and T.

Barman

Improving demonstration activities to foster change towards sustainable organic livestock farming
D. Neumeister and C. Evrat Georgel

Poster Session 57

The sustainability of buffalo livestock
A. Fierro, A. Forte, G. Di Vuolo, G. Cappelli, E. De Carlo, L.F. Zuin, M. Giampietro and D. Vecchio

The keys to Reine Mathilde's success, a development program for the organic dairy sector
D. Neumeister and C. Evrat Georgel

Perception of Brazilian agrarian sciences students on sustainability indicators for dairy farming
M.F. Silva, F.I. Bankuti and T.T.S. Siqueira

How to better assess the carbon balance of pastoral and agropastoral systems in the Sahel region?
H.N. Rakotovao, P. Salgado, M.H. Assouma and A. Mottet

Is it possible to improve farms’ economic results with crop-livestock system integration?
F.F. Simili, G.G. Mendonca, A.H. Gameiro, J.G. De Oliveira, P.C. Domingues Dos Santos and D.F.L.
Santos

Importance in the development of short supply chains of local breeding and processing potential
P. Radomski and P. Moskata

Session 58. PLF for social, environmental and ethical impact

Date: Thursday 8 September 2022; 8.30 - 12.30
Chair: Gautier / Morgan-Davies

Theatre Session 58

Is precision livestock farming a way to improve farmers’ working conditions?
N. Hostiou and J. Fagon

Digital sustainability in livestock farming: a digitization footprint
M. Sozzi, A. Pezzuolo and F. Marinello

Economic value of the data-driven environment of precision livestock farming
M. Van Der Voort and H. Hogeveen

Panel discussion - PLF for social, environmental and ethical impacts
J.M. Gautier and C. Morgan-Davies
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Session 59. Flexitarianism, plant-based products, cultured meat: pros and
cons of these new solutions

Date: Thursday 8 September 2022; 8.30 - 12.30
Chair: Ellies-Oury / Hoquette

Theatre Session 59

M Perception of cultured meat of Italian, Portuguese and Spanish speaking consumers
J. Liu, J.M. Almeida, N. Rampado, B. Panea, E. Hocquette, M.P. Ellies-Oury, S. Chriki and J.F. Hocquette

W Consumer perception of cultured meat in certain African countries
M. Kombolo, S. Chriki, M.P. Ellies-Oury and J.-F. Hocquette

M Nutrient composition of milk, dairy and plant-based alternatives and implications for consumer diets
S. Stergiadis, A. Tarrado Ribes, R. Reynolds, K.E. Kliem and M.E. Clegg

W Keep the herd, rear the future: prospects and challenges of hybrid, plant-based and cultured meat
M. Banovic

617

617

618

618

M High isoflavones exposure through soy-based food in France and their reduction by new food-processes 619

S.Bensaada, G. Peruzzi, F. Chabrier, P. Ginisty, C. Ferrand, M. Vallat and C. Bennetau-Pelissero

W Are vegetable analogues of meats real competitors — elements of comparisons
P. Cayot

m Milk alternatives from an environmental and nutritional point of view
B.Silva, V. Heinz and S. Smetana

W Alternative proteins: environmental impact of meat substitution from plants to cultured meat
S.Smetana

Session 60. LIFE Green Sheep project / Meta-analysis applied to animal
science

Date: Thursday 8 September 2022; 8.30 - 12.30
Chair: Dolle / Tzamaloukas

Theatre Session 60

Simplified LCA in sheep farming: comparison of carbon footprint estimates from different tools
A.S. Atzori, O. Del Hierro, C. Dragomir, M. Decandia, M. Acciaro, C. Buckley, M. Habeanu, J. Herron,
R. Ruiz, TW.J. Keady and S. Throude

Cocoa by-products as source of antioxidants and nutrients to dairy sheep
S. Carta, E. Tsiplakou, G. Pulina and A. Nudda

Inclusion of sainfoin in the fattening concentrate: meat quality of light lambs
C. Baila, M. Joy, M. Blanco, I. Casasus, G. Ripoll, J.R. Bertolin and S. Lobén

Genetic parameters and trends in components of reproduction of Merino ewes
C.L. Nel, K. Dzama, A.J. Scholtz and S.W.P. Cloete

A protocol for meta-analysis on the impact of current pig farming systems on animal welfare
U. Gonzales-Barron and V. Cadavez

A meta-analysis on the tenderising effect of ageing beef muscle
V. Cadavez and U. Gonzales-Barron
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Poster Session 60

Rumen fatty acids linked to phenotypes in Romane lambs selected for feed efficiency
F. Touitou, S. Alves, F. Tortereau, R. Bessa and A. Meynadier

Methane measurements in PAC do not result in elevated milk somatic cell counts in Norwegian goats
J.H. Jakobsen, K. Lunn, R.A. Inglingstad and T. Blichfeldt

Inclusion of sainfoin in lamb concentrate on blood metabolites and oxidation status
C. Baila, M. Joy, I. Casasts, M. Blanco, J.R. Bertolin and S. Lobén

The effect of chromium propionate on growth performance and meat quality of lambs
C. Garrine, T. Fernandes, S.P. Alves, N.R. Ferreira, J. Santos-Silva and R.J.B. Bessa

Effects of lamb genotypes and carcass weight on primal cuts tissues distribution
C. Oliveira, M. Pimpao, J. Santos-Silva, O. Moreira and J.M. Almeida

Session 61. Safety and sustainability in the insect chain

Date: Thursday 8 September 2022; 8.30 - 12.30
Chair: Gasco / Sandrock

Theatre Session 61

Safety of black soldier fly (Hermetia illucens) larvae reared on different biowaste substrates
E.F. Hoek- Van Den Hil, K. Van Rozen, Y. Hoffmans, P.G. Wikselaar and T. Veldkamp

Effects of insecticide residues in feed on reared insects
N.P. Meijer, H.J. Van Der Fels-Klerx and J.J.A. Van Loon

Insect disease monitoring: a proposal for a structural approach
E. Van Engelen, D. Van Der Merwe, W. Dekkers, P. Vellema and S. Luttikholt

Economic value of frass fertilizer from black soldier fly farming
D. Beesigamukama, S. Subramanian and C.M. Tanga

Life cycle assessment of Hermetia illucens meal inclusion in diets for trout reared in aquaponics
F. Bordignon, A. Trocino, E. Sturaro, G. Xiccato, L. Gasco, M. Birolo and M. Berton

CO, and ammonia emitted by mealworms, crickets and black soldier fly larvae
C.L. Coudron and D. Deruytter

Sustainable perspectives of insect production
S.Smetana, A. Bhatia, N. Mouhrim, A. Tonda, A. Mathys, A. Green, D. Peguero and V. Heinz

Small-scale produced insects in hens’ diet as tools for decrease of environmental impact of eggs
D. Ristic, K. Wiesotzki and S. Smetana

Generic multi-objective optimised decision support tool for SUstainable INsect CHAINs production
A. Bhatia, N. Mouhrim, A. Green, D.A. Peguero, A. Mathys, A. Tonda and S. Smetana

Carbon footprint of eggs produced by laying hens fed with soybean or Hermetia illucens meal
A. Vitali, G. Grossi, M. Meneguz, F. Grosso, E. Sezzi, N. Ferrarini, E. Batistini and N. Lacetera

Poster Session 61

Impacts of cypermethrin residues on mealworm rearing performances
F. Dupriez, A. Samama and T. Lefebvre
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Session 62. Early career competition on measuring animal behaviour

Date: Thursday 8 September 2022; 8.30 - 12.30
Chair: Almeida / Maigrot

Theatre Session 62

Pain expression as an indicator of orthopaedic disease in dairy cattle 632
M. Soderlind, K. Ask, A. Granlund, A. Leclercq, E. Hernlund, P. Haubro Andersen and M. Rhodin

Novelty and human approach tests in the Mertolenga breed of cattle 632
A. Vitorino, G. Stilwell, J. Pais and N. Carolino

Can stress induced by social challenge be contagious? 633
R.D. Guevara, S. Lépez-Vergé, J.J. Pastor, X. Manteca, G. Tedo and P. Llonch

Detecting animal contacts — a deep learning-based pig detection and tracking approach 633
M. Wutke, M. Giiltas, A.O. Schmitt and |. Traulsen

Test-retest reliability of selected welfare indicators for rearing piglets 634
J. Witt, J. Krieter, T. Wilder and I. Czycholl

How do horses express their stress: the effect of coping styles on subtle behavioural indicators? 634
A.-L. Maigrot, M. Roig-Pons, |. Bachmann and S. Briefer-Freymond

The effects of competition at the feeder on dominance in dairy cows 635
K. Sheng, B. Foris, J. Krahn, D.M. Weary and M.A.G. Von Keyserlingk

Session 63. Role of antioxidants in the physiology of several tissues in
livestock

Date: Thursday 8 September 2022; 8.30 - 12.30
Chair: Boutinaud / Louveau

Theatre Session 63

M Effects of antioxidant supplementation on functions of mammary and immune cells in dairy cows 635
A. Corset, A. Boudon, P. Germon, A. Baldi and M. Boutinaud

Scutellaria baicalensis plant upregulated antioxidant response genes of mammary cells in dairy cows 636
L. Nicolas, P. Roussel, P. Debournousx;, A. Steen, F. Robert and M. Boutinaud

Can control of oxidative stress and inflammation lead to reduction of the use of antimicrobials? 636
C. Lauridsen

A comprehensive study of sow colostrum immune, antioxidant parameters and litter size correlations 637
P. Engler, D. Bussiéres, F. Guay, A. Demortreux and M.E.A. Benarbia

Poster Session 63
Oxidative stress of suckling calves in the immunological challenge with nutritional supplementation 637

M.S.V. Salles, F.J.F. Figueiroa, A. Saran Netto, V. Gomes, R.S. Marques, J.A.G. Silveira and E.J.
Facury Filho
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Session 64. Feeding sows from weaning to farrowing

Date: Thursday 8 September 2022; 8.30 - 12.30
Chair: Trevisi / Bee

Theatre Session 64

Development of precision feeding strategies for gestating sows
C. Gaillard and J.Y. Dourmad

Targeted nutrition in gestating sows: opportunities to enhance sow performance and piglet health
P. Langendijk, M. Fleuren and G. Page

Effects of oligoelement supplements alone or associated with an hepatoprotector during late gestatio
M. Leblanc-Maridor, C. Brebion, C. Pirard, F. Maupertuis, C. Belloc and A. Dubois

Along time interval since the last meal impairs farrowing progress in sows
N. Quiniou

Poster presentation
P. Trevisi and G. Bee

Efficacy of phytase in gestating and lactating sows
P. Bikker, R.E. Van Genugten-Vos and G.P. Binnendijk

The effects of feeding sows encapsulated SCFA and MCFA on IgG quality and subsequent piglet growth
M.G. Marchesi and L. Jordaan

Use of additives in the feeding of hyperprolific sows in the peripartum period - new approach
S. Ferreira, N. Guedes, M. Joaquim, A. Hamard and D. Outor-Monteiro

Poster Session 64

Dietary supplementation with Pichia guilliermondii yeast product improves sow and litter performance
E. Janvier, C. Oguey and A. Samson

Effect of genes polymorphism on colostrum and milk composition and rearing performance of piglets
M. Szyndler-Nedza, A. Mucha, K. Ropka-Molik and K. Pidrkowska

Impact of a 3 or 4 week lactation on performances of sows and their progeny up to 69 days of age
N. Quiniou, D. Gaudré and I. Corrégé

Increasing feed allowance of lactating sows: what effects on sow and litter performances?
M. Girard, P. Stoll, G. Maikoff and G. Bee

In-depth analysis of supernumerary piglets management using new functionalities of PertMat
B. Badouard and S. Boulot

Effects of sow supplementation with different fatty acids on the gut permeability of the litter
A. Heras-Molina, R. Escudero-Portugues, G. Gdmez, H.D. Laviano, J. Garcia-Casco, M. Murioz, A.
Bulnes, C. Ovilo, A. Rey and C. Lépez-Bote

Use of recycled vegetable oil on the productive and reproductive performance of lactating sows
J.M. Uriarte, H.R. Guemez, J.A. Romo and J.M. Romo

Dietary PUFA manipulation through biofortified cow’s milk improves gilt’s offspring performance

L.G. Reis, T.H. Silva, G.M. Ravagnani, C.H.G. Martinez, M.S.V. Salles, A.F.C. Andrade, N.R.B. Cénsolo,
S.M.M.K. Martins, A.M.C. Vidal and A. Saran Netto
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Chemical composition of colostrum and milk of sows depending on the subsequent lactation
and feeding ]
K. Karpiesiuk, B. Jarocka, W. Kozera, Z. Antoszkiewicz, A. Okorski, A. WozZniakowska and G. Zak

Dietary fish oil modifies blood fatty acids, oxylipins, and immune markers in sows and piglets
E. Llauradé-Calero, R. Lizardo, D. Torrallardona, E. Esteve-Garcia and N. Tous

Session 64. Feeding sows from weaning to farrowing

Date: Thursday 8 September 2022; 8.30 - 12.30
Chair: Trevisi / Bee

Theatre Session 65

Overview and discussion of posters #1
K. Nilsson

Genetic evaluation for productive traits in endangered Portuguese Malhado de Alcobaca pig
A. Vicente, J. Bastos, M. Silveira, I. Carolino and N. Carolino

Genome wide association (GWAS) for meat quality in D.O.P. Jamon de Teruel’
D. Lépez-Carbonell, P. Lépez-Buesa, H. Srihi, C. Burgos, J. Altarriba, M. Ramirez and L. Varona

Comparative genome-wide study on autochthonous Nero Siciliano pig breed
G. Chessari, S. Mastrangelo, S. Tumino, G. Senczuk, S. Chessa, B. Castiglioni, S. Bordonaro, D. Marletta
and A. Criscione

Cinta Senese crossbreed: an excellent option for fresh meat production in typical Tuscan systems
R.E. Amarie, L. Casarosa, M. Tognocchi, S. Tinagli, A. Del Tongo, J. Goracci and A. Serra

Phenotypic and genomic investigations on carcass and meat quality of a German local pig breed
A. Olschewsky, A. Kleinlein, D. Mérlein and D. Hinrichs

Productive traits and boar taint of early and late immunocastrated pigs of three Duroc crossbreeds
M. Font-I-Furnols, A. Brun, J. Soler, N. Panella-Riera, J. Reixach, N. Gomez, G. Mas and M. Gispert

Genetic correlations between plasma metabolite levels and complete blood counts in healthy pigs
E. Dervishi, X. Bai, M.K. Dyck, J.C.S. Harding, F. Fortin, P.G. PigGen Canada, J. Cheng, J.C.M. Dekkers
and G.S. Plastow

Tackling an old question: do Mangalitsa pigs of different colours really belong to different breeds?
S.Addo, L. Jung and D. Hinrichs

Overview and discussion of posters #2
E.F. Knol

Poster Session 65
Can the inclusion of different olive oil cakes on diet affect carcass quality of Bisaro?

A. Leite, I. Ferreira, L. Vasconcelos, R. Dominguez, S. Rodrigues, D. Outor-Monteiro, V. Pinheiro, J.M.
Lorenzo and A. Teixeira

Use of olive pomace in the Bisaro breed feeding - effect on processed meat products sensory quality

S5.5.Q. Rodrigues, L. Vasconcelos, A. Leite, I. Ferreira, E. Pereira and A. Teixeira

Real-time ultrasonography: assessment of the subcutaneous fat layers in growing Bisaro pigs
S. Botelho-Fontela, G. Matos, A. Esteves, G. Paixdo, R. Payan-Carreira, A. Teixeira and S.R. Silva
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Meat quality of Bisaro breed and terminal cross entire male pigs
R.P. Pinto, F. Mata, J.P. Aratjo, J.L. Cerqueira and M. Vaz-Velho

Immunocastration to slaughter: effect on testis and boar taint compounds in adult male Bisaro pigs
S. Botelho-Fontela, R. Pereira Pinto, G. Paixdo, M. Pires, M. Vaz Velho, R. Payan-Carreira and A.
Esteves

Low levels of androstenone and Skatole found in Bisaro Pigs reared in alternative systems
G. Paixao, S. Botelho-Fontela, R. Pinto, M. Pires, M. Velho, R. Payan-Carreira and A. Esteves

Modelling the growth in female and male piglets of Sarda breed
A. Cesarani, M.R. Mellino, A. Fenu, N.P.P. Macciotta and G. Battacone

Molecular approach to the genetic improvement of quality traits in dry-cured Iberian pork loin
P. Palma-Granados, M. Muiioz, M. Ferndndez-Barroso, C. Caraballo and J. Garcia-Casco

Carcass traits of Iberian x Duroc cross breed pigs according to age at the beginning of Montanera
A. Ortiz, D. Tejerina, S. Garcia-Torres, P. Gaspar and E. Gonzdlez

Effect of gender, castration, and diet on sensory characteristics of pork dry cured loins
5.5.Q. Rodrigues, L. Vasconcelos, E. Pereira, A. Leite, I. Ferreira, A. Teixeira, J. Alvarez and I. Argemi-
Armengol

Association of ghrelin gene polymorphisms with slaughter traits in pig
M. Tyra, K. Ropka-Molik, K. Piérkowska, M. Szyndler-Nedza, M. Matopolska, M. Babicz, A. Mucha, G.
Zak and R. Eckert

Skatole and androstenone contents in backfat from different anatomical locations
N. Panella-Riera, R. Martin-Bernal, M. Egea, I. Pefiaranda, M.B. Linares, M.B. Lopez, M.D. Garrido and
M. Font-I-Furnols
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Session 66. Digitalisation, Data integration, Detection and Decision support

in PLF applications - collaboration with D4Dairy

Date: Thursday 8 September 2022; 14.00 — 18.00
Chair: Egger-Danner / Adriaens

Theatre Session 66

D4Dairy - from data integration to decision support - lessons learned
C. Egger-Danner, K. Linke, B. Fuerst-Waltl, P. Klimek, O. Saukh, T. Wittek and D4dairy-Consortium

Data integration in D4Dairy and new opportunities under the Data-Governance-Act and the Data Act
P. Majcen

Auxiliary traits for mastitis in Fleckvieh dairy cows from sensor based measurements
K. Schodl, B. Fuerst-Waltl, H. Schwarzenbacher, F. Steininger, C. Obmann, D4dairy-Consortium and C.
Egger-Danner

An integrative data-methodological approach to disease prevention in dairy cattle
C. Matzhold, E. Dervic, J. Lasser, C. Egger-Danner, F. Steininger and P. Klimek

Development of a decision support tool for targeted dry-off treatment of dairy-cows
W. Obritzhauser, C.L. Firth, K. Fuchs and C. Egger-Danner

Exploring severity of clinical mastitis in four dimensions

Y. Song, M. Gote, L. D'anver, D. Meuwissen, I. Van Den Brulle, S. Piepers, S. De Vliegher, I. Adriaens and
B. Aernouts
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Genetic parameters for mid-infrared-spectroscopy predicted mastitis and related phenotypes
L. Rienesl, B. Fuerst-Waltl, A. Koeck, C. Egger-Danner, N. Gengler, C. Grelet and J. Soelkner

Ketosis and its auxiliary traits
B. Fuerst-Waltl, H. Schwarzenbacher, K. Schodl, A. Koeck, M. Suntinger, F. Steininger and C. Egger-
Danner

On the image phenotyping for identification and development of dairy calves and heifers
C.D. Wallace, M.E. Wirch, R.R. Vicentini, U. Chauhan, R.V. Ventura and Y.R. Montanholi

Concentrate use efficiency in dairy cows: an investigation based on on-farm data
S.-J. Burn, B. Fuerst-Waltl, F. Steininger and W. Zollitsch

Milk progesterone sample rate and reactivity of farmers impacts reliability of insemination window
D. Meuwissen, K. Brosens, B. Aernouts and I. Adriaens

Poster Session 66

Development of a monitoring tool for metabolic imbalance issues based on milk recording data
S. Franceschini, C. Grelet, J. Leblois, N. Gengler and H. Soyeurt

Use of automatic milking systems data for early mastitis detection in Italian Holstein dairy cows
R. Moretti, E. Ponzo, M. Beretta, S. Chessa and P. Sacchi

Compatibility of smart ear tags with twin pin fixing system in cows
N. Gobbo Oliveira Eriinli, J. Bérard and O. Wellnitz

Predicting pregnancy status of dairy cows with mid-infrared spectra: a tricky and limited approach
L. Rienesl, P. Pfeiffer, A. Koeck, C. Egger-Danner, N. Gengler, C. Grelet, L. Dale, A. Werner, F.-J. Auer,

J. Leblois and J. Sélkner

Session 67. Dairy management to enhance farm sustainability

Date: Thursday 8 September 2022; 14.00 - 18.00
Chair: Foskolos / Righi

Theatre Session 67

Rethinking Ivanov’s legacy: artificial insemination as a technology
K. Rossiyanov

Asocial Darwinism or Darwinian socialism: artificial reproduction and socio-biological boundaries
A.B. Kojevnikov

Kaempferol modulates sperm cryocapacitation through changes in the levels of reactive oxygen species

E. Tvrdd, S. Banas, F. Benko, M. Duracka, M. Lenicky and N. Lukd¢

Cryoprotective ability of epicatechin on protein profile of cryopreserved bovine spermatozoa
F. Benko, S. Barias, M. Duracka, N. Lukd¢ and E. Tvrdd

Novel nutritional approaches to enhance sustainability and productivity in cattle farming
S. Grossi, M. Dell'anno, L. Rossi and C.A. Sgoifo Rossi

Dietary energy source on ltalian Holstein heifers feed efficiency
V. Fumo, F. Omodei Zorini, E. Alberti, M. Dell'anno, E. Zucca, G. Savoini and G. Invernizzi

Fat supplement for dairy cow diets during early lactation — meta analysis
S. Lashkari, M.R. Weisbjerg, L. Foldager and C.F. Borsting
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Effect of medium-chain fatty acids on productive and blood parameters in periparturient dairy cows
F. Gadeyne, M. Bustos, J. Gieling-Van Avezaath, L. Kroon and A. Koopmans

Implementing selection index for nitrogen efficiency in Italian Holstein population
A. Fabris, G. Visentin, R. Finocchiaro, M. Marusi, F. Galluzzo, L. Mammi and M. Cassandro

Mid-infrared spectroscopy for a rapid assessment of immunoglobulins G level in bovine colostrum
A. Costa, A. Goi, M. Penasa and M. De Marchi

Leukocytes and microRNA in colostrum following heat-treatment or freezing
T.L. Chandler, A. Newman, A.S. Sipka and S. Mann

Performance of first parity Holstein, Danish Red and their crosses in an experimental setting
J.B. Clasen, H.M. Nielsen, L. Hein, K. Johansen, M. Vestergaard and M. Kargo

Poster Session 67

Administration of eCG is not recommended in time-Al protocols for beef cattle in good body condition
A. Sanz, A. Noya, O. Escobedot, M. Colazo, L. Lépez De Armentia and J.A. Rodriguez-Sdnchez

Challenges of the breeding systems of indigenous bovine populations in Algeria, Greece and Tunisia
D. Tsiokos, S. Boudalia, S. Ben Said, A. Mohamed-Brahmi, S. Smeti, A. Bousbia, Y. Gueroui, M.
Anastasiadou and G.K. Symeon

Session 68. The multiple facets of adaptive capacities in sheep and goat

farms: how physiological,dgenetics and management strategies

can be used and combined to improve resilience?

Date: Thursday 8 September 2022; 14.00 — 18.00
Chair: Puillet / Cadavez

Theatre Session 68

The adaptive capacities of small ruminants as a lever to design agroecological farming systems
F. Douhard, D. Hazard, R. Rupp, E. Gonzdlez-Garcia, F. Stark and A. Lurette

A model of energy allocation to predict adaptive capacities in meat sheep
F. Douhard, G. Dubreuil, S. Lobdn, M. Joy, L. Puillet, N.C. Friggens and A. Lurette

Dynamic interplay between reproduction, milk production and body reserves in Alpine goats
N. Gdfsi, F. Bidan, B. Grimard, M. Legris, O. Martin and L. Puillet

Consequences of contrasting feed efficiency as lamb on later ewe performance
I. De Barbieri, G. Ferreira, Z. Ramos, E.A. Navajas and G. Ciappesoni

Behavioural adaptation to rangeland and performances of lambs differing in experience and genetics
C. Ginane, N. Aigueperse, S. Parisot, C. Durand, A. Guittard, F. Tortereau, X. Boivin and M.M. Mialon

Adaptation of Barki desert sheep to different feed shortage periods
F. Abou-Ammou, M. El-Shafie, A. Aboul-Naga, E. EI-Wakel, A. Saber, T. Abdelsabour and T.
Abdelkhalek

Short-term adaptive capacity of dairy goats to a two-days nutritional challenge
M. Gindri, N. Friggens and L. Puillet

Performance of Scottish Blackface lambs post-weaning when offered a forage based diet
M.A. Dolan, T.M. Boland, N.A. Claffey and F.P. Campion
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Effect of a methionine supplementation on the resilience of goats infected by H. contortus 676
L. Montout, H. Archimeéde, N. Minatchy, D. Feuillet, Y. Félicité and J.-C. Bambou

Contribution of grazing areas to small ruminant production systems in the Mediterranean countries 677
S.Lobdn, A. Aboul Naga, A. Mohamed-Brahmi, A. Tenza-Peral, E. Salah, M. Ameur, M. Joy, M.
Nasraoui, T. Abdelsabour and I. Casasts

Modelling as a tool to explore adaptation of Mediterranean sheep farming systems to climate change 677
A. Lurette, F. Douhard, L. Puillet, A. Madrid, M. Curtil and F. Stark

Farmer views of best climate change adaptation strategies for sheep farming in the Mediterranean 678
D. Martin-Collado, S. Lobén, M. Joy, I. Casasus, A. Mohamed-Brahmi, Y. Yagoubi, F. Stark, A. Laurette,
A. Abuoul Naga, E. Salah and A. Tenza-Peral

Increasing resilience of small ruminants farming systems: 3 management strategies across countries 678
J. Quénon and V. Thénard

Poster Session 68

Citrullination gene related detections by runs of homozigosity and resilience in sheep 679
L. Menegatto, L. Freitas, K. Costa, N. Stafuzza and C. Paz

Adaptive capacity of Mediterranean sheep over morphological traits at different physiological status 679
N. Atti, S. Lobén, A. Abounagua, D. Hazard, Y. Yagoubi, M. Joy, E. Salah, F. Douhard, S. Smeti and E.
Gonzalez-Garcia

Genetic and nongenetic variation of fertility parameters in Comisana and Massese sheep 680
V. Floridia, G. Buonaiuto, L.M.E. Mammi, S. Grande, S. Biffani and G. Visentin

Differential runs of homozigosity between resistant and resilient sheep in tropical regions 680
L. Menegatto, L. Freitas, K. Costa, N. Stafuzza and C. Paz

Genome-wide association study for gastrointestinal nematode parasite resistance in Santa Inés sheep 681
M.B. Mioto, N.B. Stafuzza, A.C. Freitas, R.L.D. Costa and C.C.P. Paz

Resilience to underfeeding in dairy ewes diverging in feed efficiency: rumen fermentation 681
G. Hervds, P.G. Toral, A. Della Badia, A.G. Mendoza and P. Frutos

Session 69. Increasing animal resilience via nutrition (organized in
collaboration with FEFANA)

Date: Thursday 8 September 2022; 14.00 - 18.00
Chair: Pinotti / Goselink

Theatre Session 69

M Chicken immune cell assay to model adaptive immune responses and its application in feed science 682
S. Kreuzer-Redmer, F. Larsberg, D. Hesse, G. Loh and G.A. Brockmann
Dietary strategies to support disease resistance and resilience in swine and poultry 682
C.H.M. Smits

M Nutrition and intestinal health in pigs — options and limits in practice 683
J. Zentek

W Challenge and opportunities of the low protein diet for weaning pigs 683
P. Trevisi
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New dietary and management strategies that modulate the gut microbiota to optimize gut health
N. Everaert

Nutritional and health benefits of essential oils in dairy cows

L. Abdennebi-Najar, D.M. Pereira, S. Andrés, R.B. Pereira, R. Nehme, E. Vambergue, C. Gini, S. Even,
M. Sabbah, H. Falleh, I. Hamrouni, R. Ksouri, M. Benjemaa, F.Z. Rahali, F.J. Girdldez, S. Lépez, M.J.
Ranilla, P. Cremonesi, S. Bouhallab and F. Ceciliani

Session 70. Genome informed breeding

Date: Thursday 8 September 2022; 14.00 - 18.00
Chair: Sell-Kubiak / Pocrnic

Theatre Session 70

Genetic characterization of the indigenous Sanga cattle of Namibia
D.A. Januarie, E.D. Cason and F.W.C. Neser

Using SEM models to increase of accuracy of QTL estimation in cattle
M. Jakimowicz, T. Suchocki, A. Zarnecki, M. Skarwecka and J. Szyda

PyMSQ: an efficient package for estimating Mendelian sampling quantities
A.A.Musa and N. Reinsch

Genomic and phenotypic differentiation of the Tamarona line of the Spanish Retinta beef cattle breed
R.M. Morales, G. Anaya, S. Moreno-Jiménez, J.M. Jiménez, S. Demyda-Peyrds and A. Molina

GWAS analyses confirms association of homogeneity with robustness
N. Formoso-Rafferty, J.P. Gutiérrez, I. Alvarez, F. Goyache and I. Cervantes

Blood chimerism in bovine twins is common and affects the accuracy of genotyping
D. Lindtke, F. Seefried, C. Drégemidiller and M. Neuditschko

Genomic characterization of the Portuguese Mertolenga cattle

D. Gaspar, R. Gonzalez-Prendes, A. Usié, S. Guimardes, A.E. Pires, C. Bruno De Sousa, M. Makgahlela,
J. Kantanen, R. Kugonza, N. Ghanem, R. Crooijmans and C. Ginja

Metabarcoding approaches to study microbial communities dynamics in milk and dairy products
L. Giagnoni, C. Spanu, A. Tondello, D. Saptarathi, A. Cecchinato, P. Stevanato, M. De Noni and A.
Squartini

Genetic heterogeneity of the POLLED locus in South African Bonsmara beef cattle
R. Grobler, C. Visser and E. Van Marle-Koster

The genetic heritage of Colombian Creole sheep breeds
H.A. Revelo, V. Landi, D. Lopez-Alvarez, Y. Palacios and L.A. Alvarez

Poster Session 70

Genetic characterization of Dexter cattle in Southern African
E.D. Cason, J.B. Van Wyk, M.D. Fair, P.D. Vermeulen and F.W.C. Neser

Identifying selection signatures based in Fst analysis for birth weight variability in mice
C. Ojeda-Marin, N. Formoso-Rafferty, I. Cervantes and J.P. Gutiérrez

Genome-wide association study revealed candidate genes for colour differentiation in Mangalitsa pigs
L.Jung, S. Addo and D. Hinrichs
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Genomic prediction in the Lesvos dairy sheep
A. Kominakis, I. Mastranestasis, V. Karagianni, M. Stavraki and A.L. Hager-Theodorides

Genotyping of PRNP gene using 7 codons in 17 goat populations
A. Canales, S. Nicar, J.A. Bouzada, J. Jordana, M. Amills, M.R. Fresno, A. Pons, M. Macri, J.V. Delgado
and M.A. Martinez

Genome-wide association study for mastitis resistance in Czech Holstein Cattle
K. Forejt, H. Vostra-Vydrova, N. Moravcikova, R. Kasarda, L. Zavadilova and L. Vostry

Modification of imputation scheme for Polish Holstein-Friesian dairy cattle genomic evaluation
K. Zukowski and T. Suchocki

GENORIP project: a genomic approach to manage genomic variability in cattle dairy farms
C. Punturiero, F. Bernini, R. Milanesi, A. Bagnato and M.G. Strillacci

Identification of SNPs affecting milk yield of Polish Holstein Friesian dairy cows
M. Kolenda, B. Sitkowska, D. Piwczyriski, H. Onder, B. Kurnaz, U. Sen and A. Dunistawska

Single step genomic prediction of milk yield in Polish Holstein Friesian dairy cattle
H. Onder, B. Sitkowska, M. Kolenda, D. Piwczyriski, B. Kurnaz and U. Sen

Genome-wide association study for daily milk yield in Istrian dairy sheep
M. Spehar, J. Ramljak and A. Kasap

GWAS for clinical mastitis in Polish HF cows
P. Topolski, T. Suchocki and A. Zarnecki

SNP-based genetic diversity in Pag sheep - preliminary results
J. Ramljak, M. Spehar, A. Kasap, B. Mio¢, 1. Siri¢, A. lvankovi¢, D. Bara¢, Z. Bara¢ and V. Drzai¢

Genetic characterization of Churra do Campo Portuguese sheep breed using a high-density SNP chip
M.F. Santos-Silva, N. Carolino, C. Rebelo De Andrade, C. Oliveira E Sousa, P. Jacob, I. Carolino and
V. Landi

Analysis of the CNV inheritance in swine genome based on combined lllumina and Nanopore data
M. Frgszczak, M. Mielczarek, T. Strzata, B. Nowak and J. Szyda

Characterization of buffalo milk microbiota through NGS techniques
C. Ferrari, F. Luziatelli, L. Basiricd, M. Ruzzi and U. Bernabucci

Session 71. Integrative physiology to understand whole-tissue or whole-
body functions and their application to animal production,
health or disease

Date: Thursday 8 September 2022; 14.00 - 18.00
Chair: Bonnet / Keogh

Theatre Session 71

RNA-Seq reveals candidate microRNA (miRNA) linked to Cytochrome P450 pathway in dairy cows
A. Veshkini, H.M. Hammon, H. Sadri, B. Lazzari, V. Vendramin, H. Sauerwein and F. Ceciliani

Plasma and milk metabolomics in primiparous and multiparous Holstein cows under heat stress
E. Jorge-Smeding, D. Rico, A. Ruiz-Gonzdlez, X. Wei, Y.H. Leung and A. Kenez

Association of peripheral blood transcriptome and haemochromocytometric values in piglets
D. Luise, F. Correa, P. Bosi and P. Trevisi
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Impact of ewes’ GH2-Z genotypes on blood metabolites, mammary gland mRNA expression and
milk traits
M.R. Marques, P. Mesquita, V. Pires, J.M.B. Ribeiro, R. Caldeira, A.P.L. Martins, C.C. Belo and A.T. Belo

The adverse effects of intrauterine growth restriction on body growth in pigs are mediated by KLB
F.X. Donadeu, S.0. Dan-Jumbo, Y. Cortes-Araya, M. Salavati, E. Clark, C. Stenhouse, C.J. Ashworth
and C.L. Esteves

Exploring fibre type, adipocyte size and gene expression relationship in two muscles in beef cattle
O. Urrutia, B. Soret, A. Arana, L. Alfonso and J.A. Mendizabal

Variability of colonic and ileal adult intestinal stem cell derived organoids in pigs
R.S.C. Rikkers, M.F.W. Te Pas, O. Madsen, S.K. Kar, D. Schokker, L. Kruijt, A.A.C. De Wit,
L.M.G. Verschuren, S. Verstringe and E.D. Ellen

Using piecewise regression models to evaluate beef cow responses to nutritional challenges
A. Aliakbari, J. Pires, L. Barreto-Mendes, F. Blanc, I. Cassar-Malek, I. Ortigues-Marty and A. De La Torre

Effect of enhanced early life nutrition on pituitary miRNA and mRNA expression in the bull calf
K. Keogh, S. Coen, P. Lonergan, S. Fair and D.A. Kenny

Comparative lipidomics profiling in porcine colostrum exosomes versus mature milk exosomes
R. Furioso Ferreira, M.H. Ghaffari, M. Audano, F. Ceciliani, D. Caruso, G. Savoini, A. Agazzi, V. Mrljak
and H. Sauerwein

Pig saliva metabolome alterations under acute stress
L. Morgan, R.1.D. Birkler, S. Shaham-Niv, Y. Dong, L. Carmi, T. Wachsman, B. Yakobson, H. Cohen,
J. Zohar, E. Gazit and M. Bateson

Large-scale analysis of chronic stress in dairy cows using hair cortisol and blood fructosamine
C. Grelet, J. Leblois, R. Reding, E.J.P. Strang, L. Dale, L. Manciaux, F.J. Auer, C. Egger-Danner,

C. Happymoo, F. Dehareng and H. Simon

Poster Session 71

Fibre characterization of the Longissimus thoracis muscle in low marbling beef cattle during growth
B. Soret, J.A. Mendizabal, A. Arana, O. Urrutia and L. Alfonso

The effect of PET microplastic on the number of VIP-immunoreactive neurons in the porcine duodenum

I. Gatecka and J. Catka

Bile acids in serum of dairy cows with high or normal body condition
L. Dicks, K. Schuh, C. Prehn, M.H. Ghaffari, H. Sadri, H. Sauerwein and S. Héussler

PSE-like pork - looking for potential biomarkers and links with myopathy based on proteomic analysis

P. Suliga, S. Mebre-Abie, B. Egelandsdal, O. Alvseike, A. Johny, P. Kathiresan and D. Miinch

Exosomes' isolation and proteomic profile of sheep mononuclear cells supernatant using two methods

M.G. Ciliberti, A. Della Malva, M. Di Corcia, A. Santillo, R. Marino, M. Albenzio and M. Caroprese

Effect of early weaning on the gene expression profiles in the skeletal muscle of Nelore beef calves
G.L. Pereira, R.A. Curi, L.A.L. Chardulo, W.A. Baldassini, O.R. Machado Neto, P. Moriel, A.P. Enara,

G.L.B. Tinoco, G.H. Russo and J.A. Torrecilhas

Ghrelin expression in the skin of the sheep changes in relation to diets
F. Mercati, E. Palmioli, P. Scocco, S. Moscatelli, C. Dall'aglio, D. Marini, P. Anipchenko and M. Maranesi
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morphological identification of the leptin and its receptor in the abomasum of the sheep
E.P. Palmioli, P.S. Scocco, C.D. Dall'aglio, K.D. Dobrzyn, M.B. Bellesi and F.M. Mercati

Session 72. Sustainable pig production

Date: Thursday 8 September 2022; 14.00 - 18.00
Chair: Aluwé / Bee

Theatre Session 72

Application of a sustainability assessment tool on European pig farms

A.R. Ruckli, S.J. Hortenhuber, P. Ferrari, J. Guy, J. Helmerichs, R. Hoste, C. Hubbard, N. Kasperczyk,
C. Leeb, A. Malak-Rawlikowska, A. Valros and S. Dippel

How to include sustainability in breeding goals — an overview
O. Vangen, E. Gjerlaug-Enger and K. Kolstad

Contribution of pig farming to particulate emissions: analysis of emission factors and simulations
N. Guingand, M. Hassouna and S. Lagadec

Is fattening immunocastrated pigs influencing the environmental impact of pork production?
I. Dittrich and J. Krieter

Poster summary - sustainable pig production
M. Aluwé

Consumer views on animal welfare and organic and low-input farming: Results from a European survey
J.K. Niemi and Ppilow Consortium

Review on the effects of sustainable extensification of pig husbandry on pork quality
A. Ludwiczak, E. Sell-Kubiak and Meat Quality Consortium

Individual trajectories of pig farming in France: mechanisms, determinants and prospects
C. Roguet, B. Lécuyer and L. Le Clerc

Which economic consequences to expect for pig farms around an African swine fever outbreak?
A. Aubry and B. Duflot

The PIGWEB TNA-program: transnational access to leading European pig research installations
C. De Cuyper, S. Millet, H.M. Hammon, C.C. Metges and J. Van Milgen

Discussion: how can cooperation through a COST action support sustainable pig production
M. Aluwé

Poster Session 72

Derivation of multivariate indices of the environmental impact in extensive Iberian pig farms
E. Angon, J. Garcia-Gudino, I. Blanco-Penedo, M. Cantarero-Aparicio and J. Perea

Valorisation of effluents from pig production
A.C.G. Monteiro, V. Resende and O. Moreira

New reproduction index in selection of dam pig population
Z. Krupovd, E. Krupa, E. Zdkovd, L. Zavadilovd and E. Kasnd
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Barriers and levers for the development of organic pig farming
L. Montagne, J. Faure and Origami Consortium

Spanish consumers’ attitudes towards fresh Iberian pork
A. Ortiz, C. Diaz-Caro, D. Tejerina, M. Escribano, E. Crespo and P. Gaspar

Economic assessment of amino acid deficiency or feed restriction during the pig fattening period
A. Aubry and G. Daumas

Immunocastration in heavy pig production: growth performance and carcass characteristics
G. Pesenti Rossi, M. Comin, M. Borciani, M. Caniatti, E. Dalla Costa, A. Gastaldo, M. Minero, A. Motta,
F. Pilia and S. Barbieri

Effect of immunocastration on body lesions in heavy pigs: preliminary results
E. Dalla Costa, G. Pesenti Rossi, A. Motta, M. Borciani, A. Gastaldo, G. Berteselli, E. Canali, M. Minero
and S. Barbieri

Session 73. Equine nutrition - joint session with Animal Nutrition

Date: Thursday 8 September 2022; 14.00 - 18.00
Chair: Pinotti / Evans

Theatre Session 73

Environmentally sustainable horse feeding and management
M. Saastamoinen

CAP"2ER® ‘équins” an environmental footprint calculator tested on 39 French equine systems
A. Rzeke¢, C. Vial and S. Throude

Cattle and Esperia pony grazing sustains floristic diversity in thermo-Mediterranean garrigues
R. Primi, G. Filibeck, G. Salerno, M.M. Azzella, L. Cancellieri, C. Di Giovannantonio, A. Macciocchi,
P.P. Danili and B. Ronchi

Changes of pasture area in Molise region: a study over 30 years
A. Fatica and E. Salimei

Long-term consequences of forage presentation on horses’ welfare
M. Roig-Pons and S. Briefer

A high starch vs a high fibre diet: a multidimensional approach to gut health in horse
F.Raspa, S. Chessa, I. Ferrocino, I. Vervuert, M.R. Corvaglia, L. Cocolin, R. Moretti, D. Bergero and
E. Valle

Use of protected and non-protected live yeast in the digestive health of horses
G. Pombo, C. Vasco, Y. Pereira, H. Mazzo, A. Aradjo, R. Pereira, A. Silva, M. Duarte and A. Gobesso

Soil ingestion by grazing horses and heifers
C. Collas, L. Briot, G. Fleurance, D. Dozias, F. Launay, C. Feidt and S. Jurjanz

Owner-reported use of feed supplements in Swiss riding horses
M.T. Dittmann, S.N. Latif and M.A. Weishaupt

Does protein concentrate supplement type effect mid-lactation milk production in grazing dairy cows?
A. Murray, M. Dineen, T.J. Gilliland and B. McCarthy
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Poster Session 73

New insight on the transmission of passive immunity in foals 722
E. Portal, R. Brouillet, I. Gaudry, M. Hilaire, F. Barbe and C. Villot

Case study on free faecal water in horses supplemented with live yeast probiotic S. cerevisiae 723
F. Barbe, D. Christensen, J. Dahl and C. Villot

Suckling frequency during the first 24 hours of life of the newborn foal 723
L. Wimel, A. Destampes and J. Auclair-Ronzaud
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Session 01 Theatre 1

Strategic transboundary collaboration to conserve Dutch and Belgian draught horse populations

M.A. Schoon'?, L. Chapardj, A.C. Bouwman!, B.J. Ducrol, S. Jansenss®, S.J. Hiemstra? and N. Buys3

! Animal Breeding and Genomics, Wageningen University & Research, P.O. Box 338, 6700 AH Wageningen, the Netherlands,
2Centre for Genetic Resources, the Netherlands, Wageningen University & Research, P.O. Box 338, 6700 AH Wageningen,
the Netherlands, KU Leuven, Center for Animal Breeding and Genetics, Department of Biosystems, Kasteelpark Arenberg
30, Box 2472, 3001 Leuven, Belgium, mira.schoon@wur.nl

Most of the native Draught horse populations in Western Europe are ‘at risk’. The in-situ effective population size
of the Belgium draught horse population was found to be 40 in 2021, for the Dutch population it was even less
(N=35). Another indicator of population trend is the number of foals born per year. In the Netherlands the number
of foals born reduced from >600 to <300 between 2000 and 2020. The same accounts for the Belgian draught
horse population where in 2000 still over 900 foals were born, in 2020 this was half as much with 456. Research at
national level showed that rate of inbreeding per generation is far beyond the save limits set by the FAO (<0.5% AF),
1.3% AF for the Dutch population and 1.25% AF for the Belgian population. Both studies suggested to increase the
exchange of (breeding) animals across national borders. Even though breeders from the Netherlands and Belgium are
known to exchange (breeding) animals, a more strategic collaboration between breeding organizations and countries
would be beneficial. Inconsistencies in pedigree data, changes in names, (birth) dates and even unique identification
numbers hamper implementation of a strategic breeding plan for the two populations as one, transboundary, breed.
Therefore, we started a project to reconstruct the pedigree data that will allow a combined population analysis. Firstly,
uniqueness of genetic diversity (Retriever software) will be studied for both populations as well as the combined level
of inbreeding. Secondly, exchange scenario’s (Pointer software) will be simulated, including the set-up and use of
ex-situ genebank collection to support (future) breeding programmes. We hypothesize that optimizing the exchange
between the two ‘at risk’ populations contributes to the conservation of both national populations as well as of the
transboundary breed as a whole.

Session 01 Theatre 2

Developing, validating and improving low density multi-species SNP arrays in farm animals

R.PMA. Crooijmansl, R. Gonzalez-Prendes! and M. Tixier-Boichard?

' Wageningen University & Research, Animal Breeding and Genomics, Droevendaalsesteeg 1, 6708 PG Wageningen,
the Netherlands, 2 University Paris-Saclay, INRAE, AgroParisTech, GABI, CRJJ, 78350 Jouy-en-Josas, France;
richard.crooijmans@wur.nl

Genomic variation in farm animal species is predominantly detected in commercial populations. Most SNP arrays
developed so far are, therefore, mostly biased towards these commercial populations. Moreover, SNP sets on the
SNP arrays changes in time and results in poor overlap between the different versions and platforms. Furthermore,
in several cases, arrays are not freely available without the permission of the consortia or industry involved in their
development. We created a SNP pool by SNPs detected by sequencing individuals of different species within the
IMAGE -project supplemented by publicly and private available SNP sets. We developed and tested two Affymetrix
multi species arrays, which are publicly available. The IMAGEOO1 multi species array contains 58,839K SNPs for
cattle, pigs, chicken, goat, sheep and horse species. The IMAGEO002 multi species array contains around S0K SNPs
but now for the waterbuffalo, quail, pigeon, rabbit, duck and bees species. For both arrays, between 7 and 10K SNPs
per species were selected based on overlap with public available species specific SNP arrays and supplemented by
specific trait, ancestral, MHC, sex chromosome and inheritance check SNPs (when available)). This low cost SNP
array will make possible to genotype a large number of samples of the different species collected for in situ and ex
situ population characterization. The IMAGE project received funding from the EU H2020 Research and Innovation
Programme under the grant agreement n°® 677353.
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Session 01 Theatre 3

Genomic diversity and relatedness between endangered German Black Pied cattle and 68 cattle breeds

G.B. Neumann!, P. Korkud!, D. Arends!, M.J. Wolfz, K Mayz, S. Ké'nig2 and G.A. Brockmann!

! Humboldt University of Berlin, Albrecht Daniel Thaer-Institute for Agricultural and Horticultural Sciences, Unter den
Linden 6, 10117 Berlin, Germany, “Justus-Liebig-University, Institute of Animal Breeding and Genetics, Ludwigstrafe
21B, 35390 Giefen, Germany, guilherme.neumann@hu-berlin.de

According to the Food and Agriculture Organization of the United Nations, 84% of all local breeds in Europe were
considered under risk in 2021. This trend is also observed for the endangered dual-purpose German Black Pied cattle
population (‘Deutsches Schwarzbuntes Niederungsrind’, DSN). The small population size of ~2,500 DSN cattle is
a consequence of a high replacement rate of DSN by high-yielding Holstein Friesian (HF) cattle. In this study, we
characterized DSN’s genomic diversity compared to 68 other taurine breeds and estimated their relatedness defining
closely related cattle breeds to DSN. A total of 79,019,242 biallelic variants of 302 DSN animals from whole-genome
sequencing data and 1,388 animals of 68 other taurine breeds from the 1000 Bull Genomes Project were used. Genomic
diversity between DSN and the other breeds was estimated as nucleotide diversity and relatedness as pairwise fixation
indices (FST). Further, a phylogenetic tree was constructed to visualize the relationship between all investigated
breeds. Phylogenetic analysis detected four main clusters that could be assigned to distinct geographical origin:
Northern Europe, Central Europe, Jersey and Guernsey islands, and an area comprising Eastern Europe, Central Italy,
and Asia. DSN clustered closely to breeds from the Netherlands, Northern Germany, and Belgium, such as Dutch
Friesian Red, Eastern Belgian Red White, and HF. Those breeds were closest to DSN also in terms of average FST
values. Analysis of FST values across the genome showed differences between breeds pointing to potential signatures
of selection. Nucleotide diversity was medium in DSN while it was highest in breeds from Asia and Eastern Europe.
Nevertheless, nucleotide diversity in DSN was not significantly different from HF and other closely related breeds.
The definition and characterization of breeds closely related to DSN provide an opportunity for a joint conservation
plan, overcoming the limitation of the small herd sizes of those breeds.

Session 01 Theatre 4

Population structure and genetic diversity of sheep breeds in Slovenia

M. Sim¢i¢!, N. Pogorevc!, D. Bojkovski! and I. Medugorac?

IUniversity of Ljubljana, Biotechnical Faculty, Jamnikarjeva 101, 1000 Ljubljana, Slovenia, ’LMU Munich, Faculty of
Veterinary Medicine, Lena-Christ-Straffe 48, 82152 Martinsried/Planegg, Germany, mojca.simcic@bf.uni-lj.si

The aim of this study was to estimate genetic diversity parameters and population structure in local sheep breeds in
Slovenia. Bovec and Jezersko-Sol¢ava sheep could be the direct descendants of the Small White sheep, which was
widely distributed in the Alps centuries ago. Istrian and Bela Krajina Pramenka, on the other hand, belong to the
Zackel group from the Balkan Peninsula. In the 1970s, part of the Jezersko-Sol¢ava population was improved with
the Romanov resulting in a new breed called ‘Improved Jezersko-Sol¢ava sheep’. In the 1980s, part of the Bovec
population was improved with the East Frisian,which developed a new breed called ‘Improved Bovec sheep’. Genetic
analyses were performed on the genome-wide Single Nucleotide Polymorphisms (SNP) of Illumina Ovine SNP50
array data from 256 animals of Bovec sheep (47), Jezersko-Solcava sheep (48), Istrian Pramenka (46), Bela Krajina
Pramenka (42), Improved Jezersko-Sol¢ava sheep (40), and Improved Bovec sheep (33), and 1.012 animals from 41
reference populations representing neighbouring and cosmopolitan breeds. Similarly, 116 animals from 5 populations
of wild relatives were added. To obtain unbiased estimates we used short haplotypes spanning 4 markers instead of
single SNPs to avoid an ascertainment bias of the OvineSNP50 array. Phylogenetic analyses and the genetic distance
matrix presented by Neighbour-Net revealed the unique genetic identity and origin of Bovec and Jezersko-Sol¢ava
sheep, as well as Istrian and Bela Krajina Pramenka with high number of private alleles. The origin of both improved
breeds was also confirmed by genetic analyses. Unsupervised clustering by the Admixture analysis among individuals
suggested that all six breeds are distinct. Unfortunately, introgression from other breeds was detected in some animals.
Phenotypic selection performed over several centuries resulted in the preservation of 4 unique sheep breeds in Slovenia.
Despite the influence of cosmopolitan breeds, the populations of Improved Jezersko-Sol¢ava and Improved Bovec
sheep have been consolidated in recent decades and the animals have adapted to environment conditions in Slovenia.
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Analysis of genomic inbreeding, diversity and population structure of the Angler Saddleback pig

A. Meder, A. Olschewsky and D. Hinrichs

University of Kassel, Organic Agriculture, Animal Breeding Section, Nordbahnhofstrafie 1a, 37213 Witzenhausen,
Germany; alicia.meder@uni-kassel.de

The Angler Saddleback pig originated from northern Germany. With 94 and 26 herdbook sows and boars, respectively,
the breed is classified as endangered and hardly been studied at the genomic level. Hence, the objective of this study
was to analyse genomic inbreeding and diversity of the breed. Furthermore, population structure including the
assignment of individuals to their breeders was investigated. Therefore, genomic data of 210 Angler Saddleback pigs
were analysed using PLINK 1.9. After quality control (Samples call rate <0.90; SNPs call rate<0.90; MAF<0.05; hwe
<P-value 0.0001) 196 animals and 45,809 SNPs remained. The inbreeding coefficient Fy,;; was calculated with three
minimum ROH sizes (>4 Mb, >8 Mb and >16 Mb). For assessing genomic diversity observed heterozygosity HO
and the relatedness coefficient g, were computed. The population structure was studied by a principal component
analysis (PCA) based on genome-wide pairwise identity-by-state distances between the individuals. Additionally, a
network analysis was conducted using NetView. The results of Fy o (>4 Mb=0.113+0.042; >8 Mb=0.089+0.041; >16
Mb=0.057+0.035) indicate that inbreeding occurred mainly based on old inbreeding events. Despite the extremely
low population size, observed heterozygosity (HO=0.354) and relatedness (g =0.728) indicate a comparable high
genomic diversity. PCA and network analysis show clear clusters for a part of individuals associated to their breeders.
Nevertheless, no consistent structure can be derived for another part of the data. In summary, the analysed Angler
Saddleback pig population exhibit moderate inbreeding and relatedness levels whilst genomic diversity in the breed is
high relative to its population size. The revealed population structure with partly identified cluster of breeders provide
a base to develop sustainable strategies for the breeding management in the future.

Session 01 Theatre 6

First insights into mitogenome variability of indigenous Croatian sheep breeds

|4 Brajkovicl, F. Diab!, N. ValjakI, V. Cubric-Curik!, D. Novosel?, F. Ostarié3 and I. Curik!

IUniversity of Zagreb Faculty of Agriculture, Department of Animal Science, Svetosimunska cesta 25, 10000 Zagreb,
Croatia, *Croatian Veterinary Institute, Savska cesta 143, 10000 Zagreb, Croatia, University of Zagreb Faculty of
Agriculture, Department of Dairy Science, Svetosimunska cesta 25, 10000 Zagreb, Croatia; vbrajkovic@agr:hr

Sheep rearing is one of the most important types of extensive livestock in Croatia, occurring mainly in coastal and
mountainous areas along the eastern Adriatic. We retrieved mitogenome from the whole genome (12x and 30x) of 23
individuals representing eight indigenous sheep breeds (Cres Island Sheep, Dalmatian Pramenka, Dubrovnik Ruda,
Istria Sheep, Krk Island Sheep, Lika Sheep, Pag Island Sheep and Rab Island Sheep) and two mouflons. The average
coverage of the mitogenome from the 12-fold sequenced genome of 17 samples was 1,627 (min 322; max 9,588)
and from the 30-fold sequenced genome of eight samples was 1,851 (min 865; max 2,841). Our 16,624 bp fasta set
consisted of 112 parsim-info sites and 247 singleton sites while obtained 24 haplotypes with a haplotype diversity
0f 0.997. When compared with the mitogenome variability of 347 sheep (86 breeds) and three mouflon (Ovis aries
musimon) available in GenBank, the median-joining network showed that 22 haplotypes belonged to haplogroup
B and, interestingly, one belonged to haplogroup A and one to haplogroup C. Bayesian analyses also confirmed a
high frequency of haplogroup A in the breeds from Central and East Asia, and a high frequency of haplogroup B in
Europe and Anatolia. The rare haplogroups C occur in the Iberian Peninsula area, the Middle East, the Caspian Sea
region, China, India, and Nepal, while haplogroups D and E may be found in the Middle East. The haplotypes of
our mouflons were assigned to haplogroup B along with those of the other European mouflons. The presence of two
haplotypes assigned to haplogroups A and C suggests migratory contacts between the Balkans and the Middle East
that need to be further explored. In order to clarify the timing of the appearance of A and C haplotypes in the eastern
Adriatic, our future analyses will refer to chronological analyses of ancient sheep bones.
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Comparative analyses of inbreeding on the X-chromosome in Croatian sheep breeds

M. Shihabi!, V. Cubric-Curik!, I. Drzaic!, L. Vostry2 and I. Curik!

IUniversity of Zagreb Faculty of Agriculture, Department of Animal Science, Svetosimunska 25, 10000 Zagreb, Croatia,
2Czech University of Life Sciences Prague, Department of Animal Genetics and Breeding, Kamycka 129, 16500 Prague,
Croatia, vcubric@agr.hr

Inbreeding is the mating of related individuals that share common ancestors, resulting in increased homozygosity.
Inbreeding depression and increased prevalence of genetic defects are known negative consequences of inbreeding.
Therefore, the estimation of inbreeding coefficients is important for the survival of genetically small populations.
The main objective of this study was to estimate the extent of genomic X-chromosome inbreeding (FXsex), a
rarely estimated parameter, and its relationship with autosomal inbreeding (FX) in seven Croatian sheep breeds (99
individuals) genotyped with a high-density SNP array (606,006 SNPs). All genomic inbreeding coefficients were
calculated with respect to the ROH>4 Mb. In all 99 individuals (East Adriatic metapopulation), the mean FXsex
(0.054) was 2.26 times higher than FX(0.024) and a similar trend was observed in variation, as the standard deviation
of FXsex (0.116) was 2.54 times higher than that of FX (0.046). The highest observed FXsex was 0.572, while 10%
of animals had an FXsex>0.250. In contrast, the highest observed FX was 0.301, with only one individual having an
FX>0.2500. The highest mean X-chromosome and autosomal inbreeding coefficient (FXsex=0.079 and FX=0.042)
was observed in Rab Island Sheep, while the smallest inbreeding coefficients were found in Pag Island Sheep
(FXsex=0.024 and FX=0.012). Our results are preliminary because both the number of breeds (7) and the number of
individuals representing each breed (13 to 20) were small. Nevertheless, the higher inbreeding estimates observed
for the X-chromosome in sheep demonstrate the importance of analysing possible negative inbreeding effects of the
X-chromosome.

Session 01 Theatre 8

Regional approach to strengthen the documentation of ex situ in vitro collections in Europe

Z.I. Duchev!, F. Tejerinaz, A. Stella’ and S.J. Hiemstra*

!Institute of Animal Science — Kostinbrod, Agricultural Academy, Pochivka stn, 2232 Kostinbrod, Bulgaria, *Ministerio de
Agricultura, Pesca y Alimentacion, C/ Almagro, 33, 28071 Madrid, Spain, *National Research Council of Italy, via Bassini
15, 20133 Milan, Italy, *Wageningen University & Research, Centre for Genetic Resources, the Netherlands (CGN), PO.
Box 338, 6700 AH Wageningen, the Netherlands; zhivko.duchev@agriacad.bg

The European Regional Focal Point for Animal Genetic Resources (ERFP) has developed the European Genebank
Network for Animal Genetic Resources (EUGENA) to improve the conservation and sustainable use in Europe and
the monitoring of the AnGR kept in the ex situ collections. The EUGENA Portal collects data about the ex situ in vitro
collections of its member gene banks. In the beginning of year 2022, the portal contained data about almost a million
samples of semen, embryos, hair, blood, DNA, and somatic cells from 11 gene banks. To facilitate the optimization of
complementary ex situ and in situ conservation strategies for livestock breeds, EUGENA shares data with the European
Farm Animal Biodiversity Information System (EFABIS), the Domestic Animal Diversity Information System (FAO
DAD-IS), and the IMAGE Data Portal. ERFP is constantly working to improve the gene banks’ documentation in
order to achieve correct, uniform, and interoperable data about their collections. Such data could be used in many
ways, from feeding DAD-IS with information on animal genetic resources being secured in either medium or long term
conservation facilities as needed for the SDG indicator 2.5.1, to coordination of transboundary breeds conservation
programmes based on genomic data. A step in the direction of improved interoperability of databases was also taken
by the IMAGE Data Portal, which integrates standardized gene banks/collections metadata with genomics data,
geographical information systems and breeding and diversity database resources. In several ERFP Ad hoc actions, an
inventory of gene banks in Europe was compiled; the status of documentation of the collections reviewed and various
technical solutions for improving the situation identified.
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Dutch genebank for breeding programme support and long term conservation of genetic diversity

M. Van der Sluis!, M.A. Schoon!?2, J.J. Windigllz, S.J. Hiemstra? and M. Neuteboom!*?

' Wageningen University & Research, Animal Breeding and Genomics, P.O. Box 338, 6700 AH Wageningen, the Netherlands,
2Wageningen University & Research, Centre for Genetic Resources, the Netherlands, P.O. Box 338, 6700 AH Wageningen,
the Netherlands, mira.schoon@wur.nl

The Dutch national genebank for animal genetic resources is one of the largest in Europe, with a collection of genetic
material of more than 350,000 samples (mainly semen), from almost 9,000 unique donor animals and over 135
different livestock breeds. It is still expanding, the targeted annual growth in number of donor animals is 2% (across
species). In 2021, 11,800 sperm samples from 259 donors were added (representing a growth of around 2.5%).
Further growth should be in agreement with the aims of the genebank. The main aims are: (1) establishing sufficiently
large collections for breeds at risk, to be able to re-establish breeds in case of calamities (‘core-collection’); and (2)
support live populations by using genetic material in breeding programmes today. With regard to the first aim, data in
EFABIS indicate that, of the breeds with data available, roughly 25% of the Dutch breeds stored in the genebank have
sufficient material stored for long term conservation. To better coordinate planning of targeted material collection in
the next five years, detailed calculations are performed by species and breed to determine how much genetic material
is needed to be able to re-establish a breed with a sufficient effective population size. These calculations take among
other parameters litter size, life production, pregnancy rate, and quality and type (e.g. semen, embryos, ovarian tissue
and primordial germ cells) of stored material into account. Next to this ‘core-collection’, genetic material can be
requested from the genebank for use in breeding programmes, e.g. to maintain a sufficiently large effective population
size. This requires close collaboration with breeding organisations. First results indicate that currently the amount of
stored semen is relatively large for the native cattle breeds and commercial pig breeding lines, but requires expansion
for other species. Regular use of genetic material in the live population is currently mostly confined to cattle breeds.

Session 01 Theatre 10

Gene bank material as the support for in situ conservation
D. Bojkovski and T. Flisar
University of Ljubljana, Biotechnical faculty, Jamnikarjeva 101, 1000, Slovenia; danijela.bojkovski@bf.uni-lj.si

Long-term conservation of genetic diversity in AnGR cannot be ensured only through in situ conservation approaches.
Animals evolve in their traditional environments and farming systems, and focusing entirely on in situ conservation
could lead to loss of genetic diversity due to selective breeding and/or genetic drift. The importance of in situ and ex situ
conservation as complementary activities is therefore emphasized in many global policies, such as the Convention on
Biological Diversity (CBD), which Slovenia has ratified in 1996. Many other factors, such as cross-breeding, changes
in production systems, natural disasters and diseases can also threaten the survival of breed and in such circumstances
ex situ conservation is crucial. For this reason, in situ and ex situ conservation should be used as complementary
methods, which is also recommended by CBD and FAO. European countries are aware of the need for conservation
and sustainable use of AnGR and have national programs in place, but there is a need for better prioritization and
coordination of actions, as well as complementary in sifu and ex situ activities. Combining the two approaches provides
an effective and reliable conservation approach. While in Slovenia conservation of AnGR is included in the various
sectoral strategies, plans and programs at the national level, the combination of the two conservation methods is still
under development. Ex situ in vivo conservation activities are carried out in the Slovenian Ark Network, ex situ in
vitro is managed at the three different sites. The in situ activities are carried out by farmers and supported by the
Rural Development Plan and the AnGR Resources Conservation Program. Currently, the ex sifu collection is in the
establishment phase and is only used based on a specific decision by the Minister of Agriculture and food and official
body responsible for the management and conservation of AnGR. This decision should be reconsidered and changed
in the future when sufficient genetic material is stored for each local breed.
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Impact of CAP payments on the increase in the number of local livestock populations

G.M. Polak

National Research Institute of Animal Production, Unit for the Conservation of Animals Genetic Resources, Krakowska
1, Str., 31-047 Balice, Poland; grazyna.polak@iz.edu.pl

Poland participate in activities aimed at the protection of genetic resources of native and locally adapted breeds in
Poland. In 1999 work began on the National Program for the Conservation of Animal Genetic Resources, under which
programs for the conservation of genetic resources for individual populations were developed. During this time, the
number of native breeds increased to 83 populations. Currently the protection covers the following species: cattle,
horses, pigs, goats, sheep, poultry (chickens, geese, ducks), fur animals (foxes, coypu, rabbits, chinchillas, ferrets),
bees; in total, almost 114 thousand females and over 1.8 thousand bee families. An intensive increase in the part of the
populations covered by protection is noticeable, unfortunately not all of them. Taking into account the data contained in
the world DAD IS database, some of them stagnate or even decline. The aim of the research was analyse the influence
of payments received in frame of CAP on the enlargement of the number of conserved populations.

Session 01 Theatre 12

Trends in inbreeding and challenges in Norwegian cattle breeds

P Bergl, A. Holené? and N. Svartedal?

INorwegian University of Life Sciences, Animal and Aquacultural Sciences, IHA / NMBU, Arboretveien 5, 1432, Norway,
2Norwegian Genetic Resource Center NIBIO, P.O. Box 115, 1431 As, Norway; peer:berg@nmbu.no

A systematic effort to collect pedigree records of the six local Norwegian dairy cattle breeds was initiated in 1990.
These breeds are to varying degrees in traditional use in dairy herds, but increasingly used as suckler cows in meat
production. Here we report changes in census and effective population size, rates of inbreeding and pedigree quality
and discuss the challenges for these small breeds in different production systems. Pedigree quality is relatively low,
with a pedigree completeness index for 5 generations varying between 0.56 and 0.91. This is largely due to incomplete
pedigree on older animals and partly due to the use of natural service sires. Both census and effective population sizes
has increased in all six populations, except for a small decrease in effective size of the largest breed STN in the last
decade. Effective population sizes are above 50 in the period from 2001 to 2020 for four of the six breeds. Rates of
inbreeding has decreased but are still above 1% per generation in some of the breeds. The positive trends thus need
to continue to further decrease rate of inbreeding. The decreasing rates of inbreeding has been possible in part by the
efforts to record pedigree on all animals, use of more sires but also by use of older sires from the gene bank as well
as recruiting new Al sires with low relatedness to the population. In contrast to the increasing number of cows in the
local Norwegian breeds, the number of cows from these breeds in milk recording has decreased from 1,384 to 1,292
(-6%) in the period 2012 to 2021, whereas the number of cows in suckler production increased from 685 to 3,197
(+386%) in the same period. In 2021 approximately 29% of the cows in the local breeds are in milk recording herds.
Implications of a decreasing proportion of cows in milk recording for future management of the breeds is discussed.
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Conservation of animal genetic resources in Poland and Ukraine

E. Sosin' and N. Reznikova®

INational Research Institute of Animal Production, Department of Animal Nutrition and Feed Science, Krakowska St. 1,
32-083 Balice, Poland, 2M.V, Zubets Intitute of Animal Breeding and Genetics, Laboratory of Red breeds selection,
L. Ukrainian str.17, apt.14, Shchaslyve vil. Boryspil district, 08-321 Kiev, Ukraine; ewa.sosin@iz.edu.pl

In Poland a total of 87 breeds/lines of farm animals, including cattle, horses, sheep, goats, pigs, fur animals, poultry and
bees are incorporated in Programme of Animal Genetic Resources Conservation. In Ukraine the number of population
covered with Conservation Programme is 17 breeds, but some of them are now officially extinct or practically are at the
edge of extinction. In recent decades the main emphasis has been placed on the in situ conservation but full protection
of the existing genetic variability is possible by supporting in situ activities with ex situ conservation methods. Since
2002 in Ukraine and 2014 in Poland there are functioning National Genebanks of Biological Material. The aim of
those National Genebanks is to create a collection of biological material from the basic species of farm animals
(cattle, pigs, horses, sheep and goats). The main collection of the genebanks is bulls’ semen, but there are some cattle
embryos and oocytes as well. In Poland, a collection of pig embryos has been created for several years. In Poland
ex situ conservation programme is implemented mainly in cattle and in some extent in pigs. In other species ex situ
programme encounter difficulties because of technical problems or lack of infrastructure that is required by veterinary
regulations In Ukraine, ex-situ collection of semen is given to herds at the decision of scientific council of M. V.
Zubets Institute of Animal Breeding and Genetics, NAAS for the recovery of populations and to avoid in-breeding.
In such way was freshed the population of Whiteheaded Ukrainian, Grey Ukrainian and Lebedin cattle. The works
on the recovery of Mirgorog pig population is leaded now. In Genebank there is as ejaculated, so epidedymal semen.
In Poland the programme also aims to create the so-called cattle breeding cryoarchive, which is in fact a collection
of cyclical material collected from commercial populations. The collection of reproductive material derived from
breeding animals is extremely valuable, especially now and can contributes to the reconstruction of native breeds.

Session 01 Poster 14

Genetic variations of mtDNA in Lipican horses

N. Moravéikovd!, R. Kasardal, J. Candrdk!, H. Vostrd- Vyafrova'2 and L. Vosz‘rj52

ISlovak University of Agriculture in Nitra, Tr. A. Hlinku 2, 94976 Nitra, Slovak Republic, ?Czech University of Life Science
Prague, Kamycka 129, 16500 Prague, Czech Republic; nina.moravcikova@uniag.sk

Mitochondrial DNA (mtDNA) provide an important indicator of population history, reporting mainly evidence of
adaptive evolution of populations in dynamically changing environments. In horses, the mtDNA studies are mostly
based on sequencing data with various coverage, but there is also another possibility to use information about single
nucleotide polymorphisms (SNPs). Therefore, this study aimed to estimate intrapopulation genetic variation and
haplotypes diversity by analysing SNPs localised in the mitochondrial genome of the Slovak population of Lipican
horses. Overall, 52 animals bred in National Stud Farm Topol¢ianky have been genotyped by GGP Equine 70k chip
that includes 1,187 SNPs spread in mtDNA. Before analysis, SNP pruning was performed to select only animals and
markers with a call rate higher than 95%. The genetic variation of the population gene pool was then expressed by
calculating gene diversity and the proportion of homozygous genotypes. Due to the fact that the European Lipican
population is closed and the gene pool of the Slovak population can be affected only by the exchange of animals between
European stud farms, we expected a relatively low level of intrapopulation mtDNA variation. The observed level of
gene diversity (0.097+0.003) confirmed this assumption. The average observed heterozygosity (0.022+0.001) revealed
that a major part of analysed mtDNA SNPs was homozygous. The average minor allele frequency (0.056+0.068)
corresponds to the level of observed heterozygosity. Even if the mtDNA intrapopulation genetic variation was low, we
identified several genetic patterns represented by different haplotypes across individuals. Some of them were shared
by several individuals, but 13 were unique (the most frequent haplotype was found in 20 animals). As far as different
haplotypes have been identified, these haplotypes could be used to assess mechanisms determining the intrapopulation
mtDNA diversity of Lipican horses and also to evaluate the possible role of mtDNA background in performance. The
study was supported by the projects APVV-20-0161, APVV-17-0060 and QK1910156.
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Analysis of whole-genome sequence data on Colombian Creole pig breeds

R. Sudrez Mesa!, R. Ros-Freixedes!, R.N. Pena!, B. Herndndez?, I. Rondén—Barmgdn3 and J. Estany1

University of Lleida-Agrotecnio-CERCA Center, Rovira Roure 191, 25198 Lleida, Spain, *Agrosavia, Km 14 Bogotd-
Mosquera, 250047 Bogota, Colombia, 3 University of Tolima, Santa Helena, 730006 Ibagué, Colombia, rafael.suarez@udl.cat

There is a growing interest in conserving local breeds in favour of biodiversity, particularly in a context of climate
change and the challenges it poses to livestock productive systems. The three recognized Colombian Creole (CR)
pig breeds (ZU: Zungo; CM: Casco de Mula; and SP: San Pedrefio) are an example of environmental adaptation.
Whole-genome sequencing allows for a massive characterization of genetic variation and offers new opportunities for
genetic management. Here, we present the first study that characterizes sequence variation at the whole-genome level
in CR pigs. Seven pigs of each CR breed were sequenced together with seven Iberian pigs, which are considered the
ancestors of CR breeds, and seven pigs from each of the following cosmopolitan genetic types (Duroc; Pietrain; and
Large WhitexLandrace), as representatives of current commercial pigs. In total, we were able to identify 13,187,918
variants across all genetic types, 6,451,218 of which were common to all of them. Molecular variability of CR
breeds (6,451,218 variants) was in line with that found in cosmopolitan genetic types (6,575,953 variants). Within
each CR breed, the number of variants ranged from 3,919,242, in SP, to 4,648,069, in CM, being greater than in
Iberian pigs (3,346,025). We used these data to investigate the sequence variation in 34 genes that harbour at least
one variant with reported effects on morphological, reproductive and productive traits. The differential and, in some
cases, unique distribution of allele frequencies in these genes across breeds provided a first evidence to understand
the genetic makeup of CR breeds for skin colour, ear and body size, boar taint and fatness. Thus, the discovery of
a novel haplotype in the leptin receptor gene that segregates in CM and ZU but not in SP may give new clues on
the role of this gene on how CR breeds were formed and then locally adapted. Our findings emphasize the need for
phenotypic characterization of CR breeds in order to validate in silico predictions as well as the contribution of each
variant to breed characteristics.

Session 01 Poster 16

Genetic variability in a captive Mhorr gazelle (Nanger dama mhorr) population via pedigree analysis

S. Dominguezl | I Cervantes?, J.P. Gutiérrez? and E. Moreno!

{Estacién Experimental de Zonas Aridas-CSIC, Ctra. De Sacramento s/n, 04120 La Caiiada de San Urbano, Almeria,
Spain, ZDepartamento de Produccion Animal, Facultad de Veterinaria, UCM, Avda. Puerta de Hierro s/n, 28040 Madrid,
Spain; icervantes@yvet.ucm.es

The dama gazelle (Nanger dama) is a North African ungulate listed as critically endangered by the International Union
for Conservation of Nature (IUCN). The mhorr subspecies is extinct in the wild and currently survives thanks to the
creation in 1971 of an ex situ breeding program in the city of Almeria (Spain). Subsequently, this original population
led to multiple subpopulations in Europe, North America, Africa and the Arabian Peninsula. It is essential to highlight
the importance of breeding programs as a tool for the recovery of threatened populations through optimal genetic
management and mating programs. The objective of this study was to analyse the pedigree information of the Mhorr
gazelle (N. dama mhorr) to assess the evolution of genetic variability and the genetic management carried out during
50 years of captive breeding. The pedigree data included a total of 2,739 individuals. The alive population in Almeria
was used as reference population (106 individuals). The probability of gen origin, inbreeding coefficients, Wright’s F
statistics and effective population sizes were computed using ENDOG program. The number of founders, number of
ancestors, effective number of founders and effective number of ancestors were 4, 4, 3 and 3, respectively. The genetic
contribution of the single founder male in the alive population is considerably higher (82.4%) than the contribution
of the other three founder females (9.7%, 4.0% and 3.8%). The average values of inbreeding for the alive population
were 28.3%. F-statistics results reported small differences between the population of Almeria and the other living
subpopulations in Europe (FST=0.003281) due to their common origin. The effective population size by individual
increase in coancestry (N =12.1) and by individual increase in inbreeding (N,=13.2) were considerably low, but the
higher value of that latter showed the successful mating system that preserved this population despite the low number
of founders, without significant new bottlenecks having occurred.
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Social aspects of the protection of genetic resources of primitive and warmblooded horse bree

1. Tomczyk-Wrona and A. Chelminska

National Research Institute of Animal Production, Department of Horse Breeding, Sarego 2, 31-047, Krakow, Poland;
iwona.wrona@jiz.edu.pl

In situ conservation is considered the preferred method of conserving the biodiversity of the equine population in
traditional production systems. It allows the maintenance and adaptive use of animal genetic resources in the productive
landscapes while preserving their cultural values. Breeding of native horse breeds may support the creation of market
niches, for example in the field of agritourism services that are so fashionable nowadays. For example, the presence
of recreational horses on such a farms makes the offer more attractive. The development of horse tourism offers a
wide range of opportunities to use a large number of horses significantly. Promotion in this respect brings significant
benefits, both in keeping the native breeds of horses and in creating new labour markets. In order to achieve these
goals, however, it is necessary to constantly maintain and increase social interest and understanding for the activities
for the protection of genetic resources and the importance of native horse breeds. The greatest importance in the
breeding of conservative horse breeds are individual breeders, whose traditions, passion and consistency in action
give opportunities to obtain valuable material. Detailed characteristics of the number and area of occurrence allow
the assessment of the social status of native breeds. In 2021, a total of 1,027 herds and 5,137 mares were protected,
including 498 herds of primitive breeds with 3,134 mares and 529 herds of warm-blooded horses with 2,003 mares.
Numbers of primitive mares covered by protection were more than 1.5 times more than warmblooded mares. This
trend has been going on for several years.

Session 01 Poster 18

Morphometric variability in the Apulian native Murgese horse

G.B. Bramante!, E.P. Pieragostini2 and E.C. Ciani®

INational Association of Horse Breeders of the Murge and Donkey of Martina Franca, C/da Ortolini Zona L,14, 74015
Martina Franca, Italy, 2UNIBA, DETO, Strada provinciale 62 per Casamassima Km 3, Valenzano, Italy, 3SUNIBA, DBBB,
Via Amendola 165/A4, 70126 Bari, Italy; knowout@gmail.com

Morphometric variability and genetic parameters for linear type traits were estimated in the Murgese horse, a
mesomorph breed from Apulia, Southern Italy. Previously selected for the saddle and harness, the breed is appreciated
today, in equestrian tourism for its rusticity and good temperament, with increasing interest also in equestrian sports,
mainly dressage. Hereditability for morphometric traits were estimated using multiple trait animal model, the fixed
effects considered were sex and year of birth, while the herd was considered as a random effect. The dataset is
composed of 3,342 subjects registered in the official stud-book and approved as breeding animals in the period from
1987 to 2017, for which morphometric records were available, namely: height at withers, thoracic circumference and
cannon bone circumference. Summary statistics (average, standard deviation) were estimated from the data in order
to assess the phenotypic variability of the Murgese horse population for the considered morphometric parameters.
The estimates of hereditability for the three linear traits were 0.40 for cannon bone circumference, 0.45 for thoracic
circumference, and 0.51 for height at withers. The estimated genetic correlations ranged from 0.81 to 0.87. The highest
positive correlation was found among thoracic circumference and cannon bone circumference. Current results are
discussed on the light of the genetic conservation and management strategies for this local horse breed, as well as its
recent attitude towards different equestrian disciplines.
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Session 01 Poster 19

Joint in situ and ex situ efforts for the active conservation of the Gentile di Puglia sheep breed
L. Temerariol, V. Landi!, D. Monaco!, C. Carrino?, G. Bramanté?, F. D ’Innocenzio?, S. Grande?, G. Donnini*, EM.
Sarti®, M. RagniI, R. Sardaro®, G.M. Lacalandra!, M. AlbenzioS, P. De Palo!, F. Pilla’, M.E. Dell ’aquila1 and E. Ciani!
TUniversity of Bari, Bari, Italy, *Freelance professional, Apulia, Italy, >ASSO.NA.PA. (National Association of Pastoralists),
Roma, Italy, *A.R.A. Puglia (Regional Breeder Association), Apulia, Bari, Italy, University of Perugia, Perugia, Italy,
SUniversity of Foggia, Foggia, Italy, "University of Molise, Campobasso, Italy; elena.ciani@uniba.it

Gentile di Puglia is an ancient Merino-type sheep breed from Apulia (Southern Italy). Its origin is still debated. While
being generally considered as issued from crossbreeding Spanish Merino rams with local ewes under the Aragonese
domination in Apulia (XV century CE), it cannot be excluded that, as supported by classical Latin writers, it (also or
instead) represented the sheep genetic stock imported from Apulia to the Iberian peninsula in order to improve wool
traits of the early Merino ancestors. Traditionally reared in Apulia under transhumant systems, Gentile di Puglia is
currently reared under sedentary semi-extensive farming systems. The census has remarkably declined over the last
decades, and while it still represent a valuable genetic material, coordinated in situ and ex situ efforts are necessary for
its preservation and valorisation. Here we describe a set of initiatives focusing on the active conservation of this breed
that, in the last years, have been established at local and/or international level. Better coordination of future initiatives
by different key stakeholders will significantly contribute in improving effectiveness and long-term sustainability of
the Gentile di Puglia conservation strategy.

Session 01 Poster 20

CAMEL-SHIELD project: a further step toward understanding the Camelus dromedarius genetic diversity
E. Ciani
University of Bari, Italy, elena.ciani@uniba.it

The EU-funded CAMEL-SHIELD project, focusing on target areas in Algeria and Morocco, will contribute to
further extend current knowledge about genetic variability patterns in the Camelus dromedarius species, that has
been addressed so far using microsatellite markers, mtDNA, aDNA, WGS and DD-RAD sequencing technologies.
In the frame of the CAMEL-SHIELD project, the HD Illumina(R) SNP chip, that is going to be manufactured as an
outcome of the eleventh Agricultural Greater Good Initiative, will be adopted to infer genetic relationships among
sampled animals and possibly detect signals of environmental adaptations.
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Session 01 Poster 21

Population structure of Lithuanian riding horses

A. Rackauskaité, R. Sveistiené and S. Marasinskiené

Lithuanian University of Health Sciences, Animal Science Institute, R. Zebenkos str: 12, Buaisogala, Radviliskio distr.,
82317, Lithuania; ruta.sveistiene(@lsmuni.lt

In the context of breeds industrialisation, the conservation of biodiversity remains a major challenge and priority.
Estimation of population structure parameters, such as rate of inbreeding (F) and effective population size (Ne), is
important tool for the genetic diversity characterisation. The aim of this study was to determine and compare the
effective population size and inbreeding coefficient of three Lithuanian horse populations: Baltic Hanoverian (BH),
Lithuanian Saddle Horse (LSH) and Trakehner (T). BH and LSH are bred as an open populations since 2000. T is
partially closed population, in which only Thoroughbred and Arab horses are seldom used for breeding. In 2010
the supervision of T horse breeding was laid under the National Conservation Programme. The software system
POPREPORT was used to analyse data of live populations in 2020. In total 1,892 pedigree records of BH (dates of
birth from 1982), 2,421 of LSH (dates of birth from 1968) and 2,888 of T (dates of birth from 1971) were accepted.
The average pedigree completeness of 100% in one generation deep was observed in all populations in 2020, the
highest pedigree completeness in six generation deep was determined in T horses (42.1%), lower in BH (31.5%) ant
the lowest in LSH (29.6). The average inbreeding coefficient for horses born within last 10 years varied from 0.000
to 0.006 in BH, from 0.000 to 0.008 in LSH and from 0.149 to 0.180 in T population. The effective population size
(Ne) based on inbreeding were 292 in BH, 238 - LSH and 11 - T, based on number of parents it was 599, 341, 191
respectively. Open populations of BH and LSH had wide genealogy which allowed to avoid inbreeding. In T horse
population the inbreeding coefficient was higher, but due to applied breeding program the coefficient was stable.
However, the low effective population size raised the need to improve the conservation program to keep population
on the safe state in the future.

Session 01 Poster 22

Inbreeding level of X-chromosome in Old Kladrub Horse

L. Vostry!, M. Shihabi?, H. Vostra-Vydrova'3, B. Hofianova! and I. Curik?

1CZU, Kamycka 129, Prague, Czech Republic, *University of Zagreb, Faculty of Agriculture, Svetosimunska 25, Zagreb,
Croatia, 3IAS, Pratelstvi 815, Prague, Czech Republic; vostry@af.czu.cz

Inbreeding is usually analysed in terms of autosomes. In contrast, inbreeding on the X-chromosome is rarely studied,
although it could be quite different because genes on X-chromosome loci have different genomic population dynamics
than autosomal loci. Therefore, inbreeding on the X chromosome should be analysed because it could contribute
significantly to inbreeding depression in some traits, such as reproduction. The main objective of this study was to
compare inbreeding coefficients on the autosomal (FX) and X-chromosome (FXsex) based on pedigree and genomic
data (Fpop and Fpopee) in the Old Kladruber horse. We estimated autosomal and X-chromosomal inbreeding
coefficients using pedigree (9,173 individuals) and genomic (180 individuals) data. The mean of complete generation
equivalents of genotyped animals was 15.5. Genomic inbreeding coefficients for the X-chromosome (3,154 SNPs) and
autosomes were estimated for ROH>4Mb and ROH>8Mb, respectively. The mean inbreeding coefficients for Fy  and
Fy in the pedigree were 0.18 (range of 0.01 to 0.40) and 0.13 (range of 0.03 to 0.23), respectively, with a ratio of F ./
Fy of 1.3. The mean genomic inbreeding coefficients Fyopyeovsamp (017, range from 0.00 to 0.72) and Fypyeexssmp
(0.12, range from 0.00 to 0.65) were higher than the estimates from the autosomes of F 1o 4\, (0.11, range from 0.00
t0 0.22) and Fp e imamp (0-07, range from 0.00 to 0.10), respectively. More specifically, the Fp oo amy/FrRomsamb
ratio was 1.6 and the Fp oy o~ eni/Fromssa, F2tio was 1.7, which was higher than the 1.3 observed between pedigree
estimates. Correlations between autosomal and X-chromosomes were highest for pedigree-based estimates (0.65)
compared to genomic inbreeding coefficients for distant, ROH>4Mb (0.21) and close ROH>8Mb (0.19) inbreeding.
The inbreeding estimates for the X-chromosome showed higher variability, most likely influenced by higher genetic
drift. This analysis showed that the X-chromosome, although often ignored, can make an important contribution to
the understanding of inbreeding and its negative consequences. Supported by projects QK1910156, MZE-RO0719,
and ANAGRAMS-IP -2018-01-8708.
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Session 02 Theatre 1

Livestock emissions and the COP26 targets: welcome and introduction

F. O’Mara’ and M. Lee?

Teagasc / Animal Task Force, Oak Park, Co. Carlow, Ireland, ’Harper Adams University, Newport, Shropshire, TF10 8NB,
United Kingdom; frank.omara@teagasc.ie

Greenhouse gas (GHG) emissions are among the greatest challenges faced by livestock farming that has become an
issue of the greatest importance for consumers and policy makers. At the same time, livestock has a strong mitigation
potential: ‘improved management practices could reduce emissions from livestock systems by about 30%’, says
FAO. Several reports are under writing among international organisations (IPCC, FAO, DG Agri, etc.) that may lead
to decision making in the coming months with impacts on the livestock sector. The ATF would like to draw a state
of the art on GHG emissions from livestock, the role of methane, the different metrics to measure emissions and
mitigation levers at various scales, inviting international organisations, research organisations, farmers, industries,
NGOs and policy makers.

Session 02 Theatre 2

IPCC AR6 Working Group III report: overview of agricultural sector GHG emissions

H. Clark

NZAGRC, Grasslands Research Centre, Tennent Drive, Private Bag 11008, Palmerston North 4442, New Zealand,
harry.clark@nzagrc.org.nz

Agricultural CH, and N, O emissions averaged 156 (+46.8) Mt CH,/yr and 6.0 (+3.6) MtN,O/yr 6.8 (+2.3) GtCO2-eq/
yr (using IPCC AR6 GWP ,, values for CH, and N, O) respectively between 2010 and 2018. CH4 emissions continued
to increase, with enteric fermentation forming the main source and increasing ruminant animal numbers a key driver.
N20 emissions also increased, notably from manure application, nitrogen deposition, and nitrogen fertiliser use.
Modelling studies indicate that between 2020 and 2050, agricultural mitigation measures could potentially reduce
emissions by 5.3+0.2 GtCO,-eq/yr (assuming carbon prices up to USD100/tCO,-eq) from cropland and grassland
soil carbon management, agroforestry, use of biochar, altered rice cultivation, and livestock and nutrient management.
Demand-side measures including shifting to healthier diets in some regions, reducing food waste, building with wood
and biochemicals and bio textiles could potentially reduce emissions by a further 1.9 GtCO,-eq/yr. Considering trends
in population growth, income, consumption of animal-sourced food, fertiliser use and disturbances from climate
change, effective policy interventions and financing will be required for agriculture to achieve the identified mitigation
potential. Realisation of mitigation potential can only be achieved when stimulated by concerted, rapid and sustained
effort by all stakeholders, from policy makers and investors to landowners and managers.
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Session 02 Theatre 3

Technical advisory group on methane emissions from the livestock systems & Working group on metrics

J. Lynch! and C. De Camillis®

IUniversity of Oxford, Department of Physics, Parks Road, Oxford, OX1 3PU, United Kingdom, °FAO, Viale delle Terme
di Caracalla, 00153 Rome, Italy, john.lynch@physics.ox.ac.uk

Globally, livestock systems are important contributors to nutrition and improved livelihoods, especially among
developing countries. With the increasing occurrence of extreme weather events and rising global temperature due
to climate change, focus has shifted to the livestock’s contribution to the greenhouse gas (GHG) emissions such as
methane, nitrous oxide and carbon dioxide. According to the Food and Agriculture Organization of the United Nations
(FAO), livestock contribute around 14.5% to global anthropogenic GHG emissions, mainly in form of methane, which
originates from rumen fermentation and manure management systems. Globally, methane emissions from the livestock
sector represent 32% of the total anthropogenic methane sources. More focus has been placed on methane, a short-
lived climate pollutant, to reduce the impact of climate change by 2030. Methane is central at the forthcoming UN
Climate Change Conference (COP27) discussions and many countries have joined the Global Methane Pledge, led
by the United States of America and the European Union, to slash methane emissions by 30% from 2020 levels by
2030. The Livestock Environmental Assessment and Performance Partnership (FAO LEAP Partnership) has recently
released a technical document methane reviewing methane sources, mitigation strategies and climate change metrics.
Besides methane, the LEAP Partnership has developed guidelines to assess the environmental impacts of livestock
systems on climate change, biodiversity, water use, soil carbon, and those tied to nitrogen and phosphorus use. The
FAO LEAP Partnership is a multi-stakeholder initiative, composed of Countries, Private Sector, Civil Society and
Non-Governmental Organizations, that seeks to improve the environmental sustainability of the livestock systems
through harmonized methods, metrics and data.

Session 02 Theatre 4

EU policy tools to decrease emissions from the livestock sector

V. Forlin! and A. Pilzecker?

1 FEuropean Commission, DG CLIMA, Avenue de Beaulieu 31, 1160 Brussels, Belgium, ZEuropean Commission, DG AGRI,
Rue de la Loi 130, 1000 Brussels, Belgium; valeria.forlin@ec.europa.eu

EU climate policies for the land sector address the Member State level by means of national targets. Until 2030, under
the current framework, there is no separate mitigation target for the agricultural non-CO, sector; together with other
sectors (buildings, transport, waste) national GHG emission reduction targets under the Effort Sharing Regulation
point to emission reduction objectives. In the context of the ‘Fit for 55’ revision, the Commission has proposed
more ambitious national targets for the LULUCF sector and an EU target to achieve a climate-neutral land sector
(then combining land use, forestry and agriculture) by 2035, implying a balancing of land removals and agricultural
emissions. In addition, the Commission published the Communication on ‘Sustainable Carbon Cycles’ (COM(2021)
800 final, ‘Sustainable carbon cycles’, https://europa.eu/!6pdNpk) to promote the development and deployment of
natural and technological carbon removal solutions at scales conducive to the EU objective of climate neutrality. In
view of delivering on the EU commitments, and in accordance with its Farm to Fork Strategy (COM/2020/381 final)
and Methane Strategy (COM/2020/663 final), the Commission implements actions, prepares new and revises existing
legislation to enable the livestock sector to reduce its methane emissions. Within the new Common Agricultural Policy,
the Commission will ensure that support from the European Agricultural Guarantee Fund and European Agricultural
Fund for Rural Development contributes to climate change mitigation. A specific objective is indeed dedicated to
climate and includes the reduction of greenhouse gas emissions. A result indicator will reflect the share of livestock
units supported to reduce emissions, and several relevant instruments can be used for the purpose of reducing methane
emissions, like eco-schemes, agri-environmental management commitments and, investments support (Regulation
(EU) 2021/2115).
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Session 02 Theatre 5

Global research alliance on agricultural green house gases —- GRA-GHG

H. Montgomery

Global Research Alliance on Agricultural Greenhouse Gases, Ministry for Primary Industries, Charles Fergusson Building
34-38 Bowen St Pipitea, Wellington, New Zealand; hayden.montgomery@globalresearchalliance.org

Potentials and set of development of levers and in R&I to mitigate GHG emissions. Trade-offs and levers between
GHG mitigation options and animal welfare, biodiversity, protein autonomy, use of pesticides.

Session 02 Theatre 6

Production profiles and GHG emissions — pilot study on farm practices towards circular bioeconomy

M. Zahradnik, O. Pastierik, J. Huba, D. Peskovicova and I. Pavlik

National Agricultural and Food Centre, Research Institute for Animal Production Nitra, Hlohovecka 2, 95141 Luzianky,
Slovak Republic; dana.peskovicova@nppc.sk

The key objectives of the study were to provide information for more accurate evaluation of farm emission profile of
GHG emissions and to map current practices of mitigation and application of circular bioeconomy principles. Pilot
survey among 36 Simmental cattle breeders in Slovakia was performed by an expert via face-to-face meetings and data
collection on farms. 11,012 cows in the study represent 31% of the total Simmental population in the national milk
recording scheme. Top quartile reported average annual milk production more than 8,237.5 kg. The lowest quartile
reported mean annual milk production less than 7,112.25 kg. Most of the farms (29; 80.5%) produced from 7,343 to
9,070 kg of milk. There were 22 farms with intensive system, 2 with extensive and 12 semi-intensive farms. Farms that
applied grazing (12) covered 23.7% (5,257 animals) of all cows and heifers. In addition to the quantitative parameters
defining the production system itself, the animal waste management systems and pilot mapping of mitigation techniques
and innovations were studied. Most of the farms house animals in roof-insulated stalls with air ventilation (22) and
straw for bedding (30). Other types of bedding were reported, such as solids from slurry separation (5) and sawdust (1).
Majority of farms produce solid manure (30; 83.3%) coming from animal waste management systems utilizing solid
manure from producing cows and deep bedding used in housing for dry cows. Almost half of the farms (48%) were
equipped with roof-insulated stalls and air ventilation or slated floor, while 19% of farms used combination of both.
The use of these technologies has led in some cases to a slight reduction in nitrous oxide and ammonia. Preliminary
findings showed that an ammonia reduction of more than 10% was achieved on 4 farms (maximum 11.97%). Our
study contributes to a better insight into farm practices and provides other relevant information aimed at level of
understanding of the bioeconomy principles and the use of innovation and new technologies by livestock farmers.
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Session 02 Theatre 7

Territorial-scale trade-offs of livestock performance: cattle diet composition perspective

R. Wangj, F. Accatino!, C. Pinsard!, L. Puille? and P. Lescoat!

1 Université Paris-Saclay, INRAE, AgroParisTech, UMR SADAPT, 16 Rue Claude Bernard, 75005 Paris, France, 2Université
Paris-Saclay, INRAE, AgroParisTech, UMR MoSAR, 16 Rue Claude Bernard, 75005 Paris, France; ruizhen.wang@inrae.fr

For promoting food system’s sustainability, it is paramount to study the trade-offs related to livestock system,
considering food provision, emissions and land use, with a systemic approach. Livestock diet connects livestock
performance with land use. We focus on cattle dietary composition (i.e. dry matter content, digestibility and gross
energy content) and develop a model to explore the trade-offs among animal production (measured as total weight
gain), methane emissions and land use impact indicators. Body growth is modelled through a metabolism approach
based on energy balance. Methane emission is estimated using the IPCC tier 2 approach. This building block is
integrated into a territorial-scale model in order to calculate a feed-food competition indicator and feed import needs,
as indicators of impacts on land use. We simulated two scenarios in a grassland-dominated case study region, Bocage
Bourbonnais (France), considering two events that might affect cattle diet characteristics: (1) drought and (2) pasture
quality improvement. (1) is simulated by decreasing average yield (-10%) and dry matter content (-20%) of crops and
grass, the grazing time on pasture (-20%) and cattle grass intake (-20%). To reach the same daily energy intake from
the diet, the ratio of concentrates was increased. The results showed an increase in total weight gain (+6.3%), however
with an increase in methane emission (+4.1%), feed-food competition (+1.7%) and considerable feed importation
(+54.8%) compared to baseline. (2) was simulated by increasing both grass digestibility and gross energy content
by 2%. Results showed that total weight gain increased by 2.6% while methane emission decreased by 1.9% and
feed-food competition decreased by 2.5%, with no additional impact on feed importation. Our findings indicate that
trade-offs exist in livestock system and diet composition is a lever to handle trade-offs related to livestock performance
and land use. Relevant practices on pasture can provide a win-win opportunity on integrated cattle management of
production, emission and land use.

Session 02 Theatre 8

State of the art in research and innovation — nutrition and supplements
J.R. Newbold and C.J. Newbold
SRUC, Peter Wilson Building, West Mains Road, Edinburgh EH9 3JG, United Kingdom, john.newbold@sruc.ac.uk

Why isn’t nutrition making a bigger contribution to the reduction in greenhouse gas emissions from ruminants? One
answer is that it might be, but effects of nutrition are not represented adequately in current accounting systems (e.g.
Tier II methodologies). The effect of macro-nutrition (e.g. level and type of oil) on methane emissions is predictable
(and can be modelled in feed formulation systems), while a small number of feed supplements (3-nitroxypropanol,
nitrate, garlic and essential oils) are now on, or very close to, market. Their adoption will require incentives, such
as payments to the food chain from food retailers or emerging carbon trading systems. Other feed supplements hold
promise but currently lack sufficient evidence of efficacy, and/or regulatory approval and/or a viable supply chain.
Identification of new candidate mitigators has been over-reliant on empiricism, for example through the blanket
screening of plant extracts without complete chemical characterisation of what is being tested and clarity on what part
of microbial metabolism is being targeted. However, knowledge on rumen microbiology and enzymology is advancing,
for example the recognition that host genetics and nutrition differentially affect methylotrophic and hydrogenotrophic
archaea. Such deeper understanding holds promise as a source of much-needed new ideas for methane mitigation.
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Session 02 Theatre 9

Research and innovation for climate change mitigation from an animal breeding perspective
O. Gonzalez-Recio
INIA-CSIC, Dpto. Mejora Genética Animal, Ctra La Corufia km 7.5, 28040 Madrid, Spain; gonzalez.oscar@inia.es

Livestock will face an important challenge within the next decade to cope with the objective of cut by 30% methane
emissions, as agreed in the COP26. Selective breeding can contribute to reducing methane emissions from ruminants.
The situation of concern about climate change makes necessary to implement direct selective breeding in order to
reduce the carbon footprint of livestock and improve their adaptation to global temperatures that are expected to
increase. Historically, the breeding objectives in livestock focused on maximising the profitability, balancing high
productive levels and functionality while guaranteeing optimum animal welfare. More recently, and because of a
raising societal concern about sustainability, a constructive debate arose on how to include sustainability, mitigation
and adaptation in the breeding objectives of livestock. The impact on sustainability due to selective breeding on the
traditional traits needs to be evaluated. New traits must be included in the breeding objective to achieve faster genetic
gain. Some of these traits are not routinely recorded in farms, and large efforts need to be done in phenotyping these
traits such as methane emissions or nitrogen accumulation. However, selective breeding faces unclear policies that
pose uncertainty on designing breeding objectives in the long term. This uncertainty precludes more direct strategies
to include direct mitigation strategies in the breeding goal.

Session 02 Theatre 10

State of the art in research and innovation — manure management

H. Trindade! and D. Fangueiro?

{CITAB, Universidade de Trds-os-Montes e Alto Douro, Quinta de Prados, 5000-801 Vila Real, Portugal, 2Instituto Superior
de Agronomia, Universidade de Lisboa, Tapada da Ajuda, 1349-017 Lisboa, Portugal, htrindad@utad.pt

Animal manures are an important source of ammonia (NH,) and greenhouse gases (GHG) emissions. Emission of
methane (CH,) and nitrous oxide (N,O) occur in all manure management stages — barn, storage, processing and
recycling as crop fertilizer after field application. At the barn level, rapid separation of the urine and faeces by using
floors with built in urine channels and the frequent removal of manure using scrappers and cleaning robots are
important direct measures to reduce emissions. Indirect measures as indoor climate and ventilation control may also
strongly contribute to emissions reduction. During storage, treatments like acidification, storage cover, solid-liquid
separation and addition of biochar show great potential for mitigation of both GHG and NH, emissions. Acidification
is a technique that allows the reduction of NH, volatilization in different stages of effluent management, also producing
a reduction in CH, emission during the storage of animal slurries, but with inconsistent effects on N,O emissions.
Covering slurry storage tanks effectively reduces NH; emission and total GHG emission by reducing CH, emission,
but with little noticeable effect on N,O. Anaerobic digestion of slurries previous to their storage also contributes to the
reduction of GHG emissions but can significantly increase NH, volatilization. At the field level, manure application by
shallow injection and the use of nitrification inhibitors are the most promising GHG and ammonia abatement options.
Properly evaluation of the effects of manure treatments or the combination of distinct treatments on the mitigation
of different emissions processes should change from a single stage approach to include farm-scale and/or pilot-scale
studies with a manure whole-life-cycle scale to avoid pollution swapping and simultaneously to determine the most
efficient solution for manure energy and nutrients recovery.
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Session 02 Theatre 11

Panel discussion (morning session)

A.S. Santos!, A. Granados? and T. Boland®

FeedInov CoLab, Estagio Zootecnica Nacional — Qta da Fonte Boa, 2005-048, Santarém, Portugal, >EFFAB, Rue de
Treves 61, 1040 Brussels, Belgium, 3 University College Dublin, Agriculture and Food Science Centre, Belfield, Dublin 4,
Ireland; assantos@utad.pt

The morning session will end with a panel discussion moderated by the Vice-Presidents of the Animal Task Force and
the Secretary of the EAAP Commission on Livestock Farming Session. The panellists will be some of the speakers
of the morning session + David Yaiiez-Ruiz — CSIC expert on mitigation nutrition and additives, a representative
of the 12t World Congress on Genetics Applied to Livestock Production, a representative of the British Society of
Animal Science Conference, and Nicolas DiLorenzo, University of Florida, as representative of the 8™ International
Greenhouse Gas and Animal Agriculture Conference.

Session 02 Poster 12

Reducing carbon footprint in the Azorean meat industry

A.M. Pereiral, J.L. Ramos-Sudrez?, C. Vouzelal, J. Madmga1 and A.E.S. Borba!

Faculdade de Ciéncias Agrarias e do Ambiente, Universidade dos Agores, Instituto de Investigagdo em Tecnologias
Agrarias e do Ambiente, rua Capitdo Jodo d *Avila, 9700-042 Angra do Heroismo, Portugal, 2Universidad de La Laguna,
Seccion de Ingenieria Agraria de la Escuela Politécnica Superior de Ingenieria, Departamento de Ingenieria Agraria,
Nautica, Civil y Maritima, Carretera de Geneto 2, 38071 La Laguna, Spain; ana.mb.pereira@uac.pt

In addition to the much-discussed enteric methane emissions, animal slaughter constitutes an important source
of greenhouse gas emissions from the meat industry. Therefore, strategies to mitigate its impact must include a
valorisation of the slaughterhouse waste to reduce the carbon footprint. This study addresses renewable energy
production from an alternative treatment of slaughterhouse waste, namely anaerobic digestion, and the suitability of
its implementation in each of the 9 Azorean islands. In the last 10 years, Azorean pork and beef production increased
12% and 25%, respectively. Sao Miguel and Terceira produced the largest share (>85%), whereas Corvo and Flores,
the least (<2%). In 2021, 71,677 bovines and 75,560 swine were slaughtered originating ~5,284 t of waste. This
might represent a biogas self-production of 324,842 Nm?/year (methane of 189,383 Nm?/year), which converted
into thermal (1,886 MWh) or electrical (660 MWh) energy, could prevent the emission of 557 t CO, equivalents by
replacing the use of fossil fuels. Money savings are expected from self-consuming energy and revenue from selling
energy. Moreover, the biogas digestate might be applied in an area of ~93 ha, contributing to a lower use of artificial
fertilizers. The variable amount of waste generated in smaller islands challenges designing biogas plants adjacent to
each slaughtering facility; however anaerobic digestion is an economical and environmentally sustainable solution to
treat slaughterhouse waste in the Azores justifying pilot studies. Funding: This work was financed by the AD4AMAC
Project, funded by Interreg through Program MAC 2014-2020 (MAC2/1.1/350). Further information: https://ad4mac.
org/en/. AMP received funding from FCT (UIDP/00153/2020). Acknowledgments: The authors wish to thank IAMA
for providing data.
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Session 02 Poster 13

Optimising the integration of crop and dairy production systems in the Netherlands

LM Alderkamp], A. Van Der Linden!, C.E. Van Middelaar!, C.W. Kloorwijkz, A. Poyda3 and F. Taube’

' Wageningen University & Research, Animal Production Systems group, De Elst 1, 6708 WD Wageningen, the Netherlands,
2Wageningen Livestock Research, De Elst 1 Wageningen, 6708 WD, the Netherlands, Christian Albrechts University, Grass
and Forage Science/Organic Agriculture, Hermann-Rodewald Str. 9, 24118 Kiel, Germany, lianne.alderkamp@wur.nl

Renewed coupling of crop and dairy production systems is seen as a potential pathway towards more environmentally
sustainable agricultural production, while it might also be an economically viable strategy. The integration of crop
and dairy production can occur at the farm, but also at regional level. In the latter case specialised crop and dairy
production systems cooperate to improve, for example, the cycling of nutrients across farms by exchanging land,
feed and fertilizers. This can mitigate the use of external inputs and promoting the self-sufficiency of farms and
regions. Integrated crop-dairy systems could contribute to the diversification of cropping systems with positive
effects on various ecosystem services. Most studies analysed the environmental and economic impacts of integrated
crop-dairy systems at field level, i.e. ley-arable systems, and did not address impacts at higher spatial scales. There is
limited insight if the integrated crop-dairy systems can contribute to more human edible food with a net reduction of
environmental impacts. The aim was to quantify and evaluate the environmental and economic benefits of integrated
crop-dairy systems on typical sandy soils in the Netherlands, and to quantify the net contribution to food production.
We developed an optimisation model which integrates a crop and dairy production system at regional level. The
model will be used first to optimise both production systems separately. These outcomes are evaluated and used as
a reference scenario. Different integration scenarios are tested, e.g. with and without land exchange or the use of
only leftover streams for dairy cows. The impact on environmental (e.g. nitrogen and carbon footprint), economic
(e.g. labour income) and food system indicators (e.g. human-edible protein conversion ratio) and farm configuration
will be assessed. This study will show that the potential of integrated crop-dairy systems depends on the objective of
optimisation and integration strategy.

Session 02 Poster 14

Carbon farming as an element of two meat quality production systems in Poland

J. Walczak!, W, Krawczyk1 and M. Skowrorhiska?

INational Research Institute of Animal Production, Department Production Systems and Environment, 1 Krakowska Street,
32-083 Balice, Poland, 2University of Life Sciences in Lublin, Department Agricultural and Environmental Chemistry,
3 Akademicka Street, 20-950 Lublin, Poland; jacek.walczak@iz.edu.pl

The reduction in GHG emissions in livestock production is not only an urgent need from the point of view of
climate change, but also consumer preferences for high-quality food systems. Hence, two of them, QMP and QAFP,
implemented mitigation and sequestration methods in a special innovative project financed by the Polish Agency for
the Restructuring and Modernization of Agriculture (ARMIiR). A catalogue of 38 methods and a simple tool on the
website for calculating the final effect (FE) of CO,, emission reduction and sequestration have been developed. The
algorithms used by the National Center for Emissions Management (KOBiZE) in the area of agriculture and LULUCF
estimation were used to calculate Initial State (ES) and FE. Such integration allows for the direct inclusion of the
farms mitigation effect in annual reports for the IPCC. The highest CO,,, sequestration effect for the fodder base was
obtained for forest-pasture systems (5.3 t/ha/year), catch crops (1.17 t/ha/ year) or reduced tillage (3.5 t/ha/year).
The best results of GHG mitigation in beef cattle breeding were achieved by reducing the level of crud feed protein
(-17% N,0) and increasing feed digestibility (-10% CH,). For the pig rearing, the introduction of semi-slatted floor
(-19% N,0) and 5-phase feeding (-21% N,O) were the most advantageous measures. Only methods that were cost-
free or generated additional profit for the breeder, such as optimization of nutrition, were used in the research. The
combination of rearing mitigation methods and simultaneous CO,, sequestration (carbon farming) in the area of own
feed base was the most effective method of reducing the animal production impact on climate change. Both quality
systems have introduced a requirement for their members / farms to achieve a minimum of 20% CO,, reduction.
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The use of ammonia mitigation methods in animal production for the official Polish emission inventor

J. Walczak!, W. Krawczyk1 and M. Skowroriska?

National Research Institute of Animal Production, Department of Production Systems and Environment, 1 Krakowska
Street, 32-083 Balice, Poland, 2University of Life Sciences in Lublin, Department of Agricultural and Environmental
Chemistry, 3 Akademicka Street, 20-950 Lublin, Poland, jacek.walczak@iz.edu.pl

Ammonia emissions have a significant impact on the quality of the natural environment and the health of societies.
Due to the potential for particle formation, this pollutant can be transported thousands of kilometres and deposited
beyond its formation areas. The NEC Directive requires Poland to reduce ammonia emissions by 1% annually by
2029 and 17% annually from 2023. Domestic agriculture is responsible for over 95% of these gas emissions. In 2019
the Ministry of Agriculture and Rural Development published the Advisory Code of Good Agricultural Practice on
Limiting Ammonia Emissions. The management practices collected there included both soil fertilization and animal
husbandry. Unfortunately, the question arose regarding their actual effect, since they are voluntary for farmers. Hence,
for the needs of the National Center for Emissions Management (KOBIiZE), using the results of the National Institute
of Animal Production NRIAP, data of the Statistics Poland Office and the Polish Agency for the Restructuring and
Modernization of Agriculture (ARMIiR), the mitigation of ammonia emissions in the national livestock production
was determined. The selection of methods was made on the basis of the confirmed effects described in the EMEP/
EEA and ITASA methodologies, according to of the modified KOBIZE method based on Tier 2. Multiphase feeding
of poultry and pigs (reduction by 20.0 and 29.8% respectively), feeding of cattle with a higher proportion of enteric
protein for highly intensive dairy herds (-15.21%), extension of the pasture period for cattle (-20%), partly slated
floor systems for the maintenance of pigs and cattle (-20%), poultry manure drying systems (-32.01%), covering of
slurry tanks and manure plates (up to -80%) — mandatory requirement for animal husbandry, were included. The total
reduction effect was 11.83% in 2019 compared to 2005 with absolute emissions from livestock farming at 137.26 Gg
NH; and total emissions from agriculture at 300.58 Gg.

Session 03 Theatre 1

Large scale genome-wide association studies for seven production traits in Italian heavy pigs

S. Bovo!, G. Schiavo!, A. Ribani!, M. Cappelloniz, M. Gallo? and L. Fontanesi!

IUniversity of Bologna, Department of Agricultural and Food Sciences, Viale Giuseppe Fanin 46, 40127, Bologna, Italy,
2Associazione Nazionale Allevatori Suini, Via Nizza 53, 00198, Roma, Italy; giuseppina.schiavo2@unibo.it

The Italian heavy pig selection program is mainly designed to obtain suitable raw materials (i.e. green legs) for the
production of Protected Designation of Origin (PDO) dry-cured hams, which overall represent an economic value
of more than 3 billion € per year. Several traits are collected on pigs that are evaluated in the sib testing scheme: (1)
indicators of the overall fat/lean content of the animals, including backfat thickness, ham weight and lean cuts; (2)
traits related to performance and efficiency, including average daily gain and feed/gain ratio; (3) peculiar traits for
dry-cured ham production, including visible intermuscular fat and ham weight loss at first salting. In this study, we
carried out genome-wide association studies for these traits in the three traditional Italian breeds included in the heavy
pig selection program: Italian Large White, Italian Landrace and Italian Duroc breeds. A total of more than 10,000 pigs
have been genotyped with two single nucleotide polymorphism (SNP) arrays: Illumina PorcineSNP60 BeadChip and
GeneSeek/Neogen GGP Porcine HD arrays. Genome scans (single-SNP and haplotype-based) were performed with
GEMMA v.0.98. Several QTL regions affecting these traits were obtained. Results were poorly overlapping between
traits and breeds, confirming what was obtained in our previous studies based on a smaller sample size. Overall, this
study further characterized the genetic architecture of these production traits and provided additional information for
improving those genomic selection plans currently running in these breeds.

EAAP - 73" Annual Meeting, Porto, Portugal, 2022 129


mailto:giuseppina.schiavo2@unibo.it
mailto:jacek.walczak@iz.edu.pl

Session 03 Theatre 2

Identification of gene expression regulators from pig muscle transcriptome

M. Passols!, C. Sebastia’?, L. Criado-Mesas'2, J. Estellé’, D. Crespo—Piazuelo4, A. Castellé!?, J. Valdés-Herndndez'?,
Y Ramayo-Caldas4, R. Gonzdlez-Prendes’®, A. Sanchez! and J.M. Folch!

ICentre de Recerca Agrigenomica (CRAG), Plant and Animal Genomics, Consorcio CSIC-IRTA-UAB-UB, Campus UAB,
Bellaterra, Spain, *Facultad de Veterinaria, Departamento de Ciencia Animal y de los Alimentos, Universidad Auténoma
de Barcelona (UAB), Bellaterra, Spain, 3Université Paris-Saclay, INRAE, AgroParisTech, GABI, 78350, Jouy-en-Josas,
France, *Institut de Recerca i Tecnologia Agroalimentaria (IRTA), Genética y Mejora Animal, Torre Marimon, Caldes
de Montbui, Spain, >Wageningen University & Research, Animal Breeding and Genomics, 6708 PB Wageningen, the
Netherlands; magi.passols@cragenomica.es

Intramuscular fat content and fatty acid composition are important factors determining meat quality traits, including its
organoleptic properties and nutritional value. The aim of this work was to study the Longissimus Dorsi transcriptomic
profile of 129 Iberian x Duroc crossbred pigs obtained by RNA-Seq to identify potential muscle gene-expression
regulators. Expression genome-wide association studies using GEMMA software were conducted between 55,445
SNPs (Axiom Porcine genotyping Array 650K, Affymetrix) distributed along the genome of the individuals and
11,055 genes expressed in muscle. A double false discovery rate filtering, by the number of SNPs and the number
of genes, was used, and only the genomic regions with a minimum of 3 significant SNPs, located at less than 5 Mb,
were kept. There were 1,283 eQTL regions (expression quantitative gene trait loci) significantly associated with the
expression of 1,083 different genes. Respect to the associated genes, 690 eQTLs were located less than 1 Mb from
the gene (cis-eQTLs) and the remaining 593 were in distal genomic regions (trans-eQTLs). Out of the total number of
identified eQTLs, 341 were related to lipid metabolism (178 cis-eQTLs). Additionally, Sus scrofa chromosomes (SSC)
SSC2, SSC7, and SSC14 showed a high number of associated SNPs with the expression of lipid metabolism genes.
Moreover, 12 hotspot regions regulating the expression of 3 or more lipid metabolism genes in trans were identified.
Our results increase the knowledge of the genetic basis of gene expression regulation in pig muscle.

Session 03 Theatre 3

Improved imputation of low coverage sequence data by utilization of pre-phased reads and HBimpute
T. Pook and J. Geibel
University of Goettingen, Animal Sciences, Albrecht Thaer Weg 3, 37075, Germany; torsten.pook@uni-goettingen.de

The generation of high-quality genomic data for large populations is an incremental part of animal breeding. In
this work, we propose an extension for the imputation pipeline HBimpute, which was originally developed for low
coverage sequence data from inbred lines in plant breeding. The suggested extension makes the method applicable
for animal breeding when high-quality sequence data of one of the parents (usually the sire) of an animal is available.
The key idea of our extension is to perform a phasing step before the variant calling by identifying which reads stem
from the sire and which from the dam. Initially, a Hidden Markov Model is used to detect the inherited sire haplotype.
Subsequently, reads are phased based on their similarity to the sire haplotype. This results in two ‘pseudo’-inbred
animals and henceforth allows for the application of the standard HBimpute pipeline. In particular, for breeding
programs with a limited number of sires, the suggested pipeline can be a cost-effective alternative to genotyping arrays
with the additional benefits of a higher number of markers. The performance of the pipeline was showcased with a
simulated crossbreeding scheme in chicken providing imputation accuracies of 0.989 and thus outperforming the state-
of-the-art softwares STITCH (0.966) and especially BEAGLE (0.669). While STITCH’s performance was similar on
common variants, error rates for variants with a frequency below 0.05 were five times as high as with our suggested
HBimpute pipeline, underlining the high potential of our method for the imputation of rare variants. When using our
suggested pre-phasing, imputation accuracies by STITCH / BEAGLE increased to 0.987 / 0.982. Of particular note
here is that no parameter adaptation is required in HBimpute, while STITCH is very sensitive to parameter settings.
For example, using K=5 instead of K=10 in STITCH resulted in a drop in accuracy to 0.829.
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Genetic components of serotonergic system and its association with tail biting behaviour in pigs

G.S. Plastow!, I. Reimert?, W. Ursinus®, L.E. Van Der Zande?, E.F. Knol* and E. Dervishi!

University of Alberta, AFNS, 116 St and 85 Ave, T6G 2R3, Canada, *Wageningen University and Research, Animal
Sciences, P.O. Box 338, 6700 AH Wageningen, the Netherlands, 3Netherlands Food and Consumer Product Authority
(NVWA), Risk Assessment and Research (BuRO), Catharijnesingel 59, 3511 GG Utrecht, the Netherlands, *Topigs Norsvin
Research Center, Schoenaker 6, 6641 SZ Beuningen, the Netherlands, dervishi@ualberta.ca

Tail biting behaviour in pigs continues to be important to the public, consumers, researchers and industry. In this
study we describe association analysis between tail biting behaviour and metabolites, vitamins, catecholamines and
components of the serotonergic system. As the serotonergic system has been implicated in behavioural disorders,
we estimated heritabilities and genetic correlations between its components. A weighted single-step genome-wide
association study (wssGWAS) was carried out to identify regions of the genome influencing the concentration of
serotonin in whole blood, serum and in platelet rich plasma. The results showed that vitamins B2 and B7, and platelet
number in platelet rich plasma are positively associated with tail biting behaviour (P<0.05). Only a suggestive
association was observed between serum serotonin and the total number of biting behaviours. The heritability of the
serotonergic system components was moderate to high ranging from 0.23-0.47. Monoamine oxidase activity showed
the highest heritability estimate (0.47+0.05) followed by serotonin concentration in platelet rich plasma 0.35+0.06.
WssGWAS results showed that the top window on chromosome 12 explained 6.4 and 4.3% of serum and whole
blood serotonin genetic variance. In this region we detected the solute carrier family 6 member 4 (SLC644) gene
which has been associated with serotonin transport and behaviour. A window on chromosome 14 including the solute
carrier family 18 member A2 (SLC18A42) was observed for the platelet count in whole blood, explaining 2.1% of the
total variance. In conclusion, SLC644 and SLC18A42 were identified as candidate genes associated with serotonergic
system components. Our results further advance our understanding of the genetic architecture of tail biting behaviour
and the serotonergic system in pigs.

Session 03 Theatre 5

Mining the K-mer patterns in whole-genome sequences of Holstein-Friesian cows

J. Szyda'? and M. Mielczarek!?

I National Research Institute of Animal Production, Krakowska 1, 32-083 Balice, Poland, *Wroclaw University of
Environmental and Life Sciences, Biostatistics Group, Department of Genetics, Kozuchowska 7, 51-631 Wroclaw, Poland;
Joanna.szyda@upwr.edu.pl

K-mers, i.e. short sequences of a few and up to several bases, have very recently gained importance in the analysis
of genomes. Previously, mainly utilised to assemble genomes in a de-novo mode are now much more broadly used
for genome-wide association studies and evolutionary analyses. The utilisation of K-mer information in livestock
genetics is still at the very initial stage. Therefore, the goal of the present study was to explore the K-mer structure
of the bovine genome based on the whole genome sequences of cows representing the Holstein-Friesian breed. In
particular, we explored the variation in K-mer distribution among the cows for the focus on K-mers missing in their
genomes as well as on the most frequently observed K-mers. The material comprises 32 cows sequenced using the
Illumina HiSeq 2000 in the paired-end mode. The average genome coverage varied between 2.7 and 13.8. In the first
step SNP and InDels were identified using the pipeline consisting of: (1) raw data quality control; and (2) filtering;
(3) alignment to the reference genome using the ARS-UCD1.2 assembly; (4) post-alignment processing; (5) variant
calling; and (6) variant filtering. The filtered numbers of SNPs varied between 79,001 and 5,528,690. The individual
with the lowest coverage and resulting lowest number of SNPs was removed from further consideration. For all the
remaining cows FASTA files with individually identified SNPs and InDels pre-imposed onto the reference assembly
were constructed. For each of the individual FASTA files (i.e. separately for each cow) counts of K-mers of length 10
were calculated. The numbers of unobserved 10-mers within an individual genome were similar and varied between
2,653 and 2,819 but one particular sequence: ‘CGCGTCGATA’ was missing in each cow. Interestingly, this sequence
is observed in only 2 mammalian species. Among the 20 most commonly occurring 10-mers, overlapping among the
analysed genomes, most represent repeated, microsatellite-like sequences as well as ‘A’ and ‘T’ monomers, while 8
sequences have a complex nucleotide pattern.
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The GENE-SWitCH H2020 project: follows up and perspectives of functional genome annotations

E. Giuﬁ’ral, H. Acloquel, A.L. Archibald?, M.C.A.M. Bink3, M.PL. Calus* PW. Harrison’, C. Kaya6, W. Lackal’,
F Martin’®, A. Rosati®, M. Watson? and J.M. Wells*

IParis—Saclay University, INRAE, AgroParisTech, GABI, Anima Genetics, Domaine de Vilvert, 78350 Jouy-en-Josas,
France, *The Roslin Institute and R(D)SVS, University of Edinburgh, Easter Bush, EH25 9RG, UK, United Kingdom,
3Hendrix Genetics BV, Research and Technology Center (RTC), Villa ‘de Kérver’, Spoorstraat 69, 5831 CK Boxmeer, the
Netherlands, *Wageningen University & Research, Animal Breeding and Genomics, P.O. Box 338, 6700 AH Wageningen,
the Netherlands, 5EMBL—European Bioinformatics Institute, Wellcome Genome Campus, Hinxton, CB10 1SD, United
Kingdom, °EFFAB, Rue de Tréves 61, 1040 Brussels, Belgium, " Epigenetics R&D, Diagenode S.A., Liége Science Park, Ru
du Bois Saint-Jean 3, 4102 Liége, Belgium, SEAAP, Via G. Tomassetti 3/A, 00161 Roma, Italy; elisabetta.giuffra@inrae.fi

Since July 2019, the GENE-SWitCH (the regulatory GENomE of SWine and CHicken: functional annotation during
development) consortium has been working to deliver underpinning knowledge on the pig and chicken genomes and
to enable its translation to the pig and poultry sectors. Extensive functional genomics information has been produced
for a panel of important tissues at early embryonic/foetal timepoints for both species. This information is being used
to characterize the transcriptional and regulatory dynamics of the genome across development and is being integrated
with existing data to deliver comprehensive genome annotation maps. Targeted studies aim to gain insights into the
value of functional annotations for precision breeding, specifically by: (1) developing improved models for genomic
prediction that use functional annotation combined with genotypic and phenotypic data to enhance the prediction
accuracy of breeding values in commercial populations of both species; and (2) assessing if and how varying fibre
content in the maternal diet affects the epigenetic patterns of the pig foetus, and the possible persistence of epigenetic
marks through weaning stage. Examples of current results will be illustrated along with the further needs and future
strategies they highlighted. GENE-SWitCH (https://eurofaang.eu/projects/geneswitch) has received funding from
the European Union’s Horizon 2020 Research and Innovation Programme under the grant agreement n°® 817998.

Session 03 Theatre 7

A genome-wide association study for diarrhoea sensitivity in newborn rabbits

A. Ribanil, S. Bovol, G. Schiavo!, D. Fornasini?, A. Frabetti? and L. Fontanesi!

University of Bologna, Department of Agricultural and Food Sciences, Viale Giuseppe Fanin 46, 40127 Bologna, Italy,
2Gruppo Martini spa, Via Emilia n. 2614, 47020 Budrio di Longiano (FC), Italy; giuseppina.schiavo2@unibo.it

Breeding and selection programs in farmed animals that aim to increase disease resistance can provide sustainable
approaches to benefit animal welfare, reduce the use of antibiotics, reduce breeding production costs and improve
farmers’ profitability. Diarrhoea of newborn rabbits is one of the main causes of pre-weaning death in commercial
rabbitries. In this study, we carried out a genome-wide association study to identify genomic regions that encompass
variability involved in determining sensitivity to pre-weaning diarrhoea in a commercial rabbit population. The study
was based on a case (rabbits affected by diarrhoea) and control (rabbits without any diarrhoea) experimental design
within litters produced from 7 bucks and 45 does. A total of 182 affected and 149 healthy newborn rabbits selected
from litters that had at least one case and one control were genotyped with the Affymetrix Axiom OrcunSNP Array
(199,692 DNA markers). Association analysis was carried out via linear mixed models, as implemented in GEMMA
v.0.98. A main peak of associated single nucleotide polymorphisms (SNPs) and other suggestively associated SNPs
were identified in a few rabbit chromosomes. Additional cases and controls from another cohort of the same rabbit
population were subsequently used to genotype the most significant SNP and validate the obtained results. Whole
genome resequencing of three cases and three controls identified a few candidate causative mutations. These results
are useful to implement a marker assisted selection program with the aim to improve resistance against pre-weaning
diarrhoea in newborn rabbits.
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Assessing workflows to call structural variants in chickens from Illumina, PacBio and Nanopore data

J. Geibel2 J. Schauer3, A. Weigend3, C. Reimer!:?3, D.-J. De Koning?, H. Simianer!? and S. Weigend“
IUniversity of Goettingen, Center for Integrated Breeding Research, Carl-Sprengel-Weg 1, 37075 Géttingen, Germany,
2University of Goettingen, Animal Breeding and Genetics Group, Albrecht-Thaer-Weg 3, 37075 Gottingen, Germany,
3Friedrich-Loeffler-Institut, Institute of Farm Animal Genetics, Holtystrafe 10, 314535 Neustadt, Germany, *Swedish
University of Agricultural Sciences, Department of Animal Breeding and Genetics, Box 7023, 750 07 Uppsala, Sweden;
Jjohannes.geibel@uni-goettingen.de

Structural variants (SV) underlie distinctive phenotypic traits of livestock, e.g. the comb mor-phology of chickens or
the coat colour of pigs. In addition, they often represent deleterious mutations or influence production traits through
changes in gene expression. Qualitative and quantitative knowledge about SV and their effects in breeding populations
is therefore of great interest, especially since SNP arrays do not necessarily capture SV effects. At the same time,
accurate determination and genotyping of SV using SNP arrays and short-read sequencing data is challenging and
suffers from both, high false positive rates and low specificity. High hopes are currently pinned on the use of long-read
sequencing to overcome these limitations. The two available technologies from Oxford Nanopore Technologies and
Pacific Biosciences have fundamental differences in terms of read lengths and accuracy. Since the use of long reads
has evolved considerably in recent years, the associated software tools and pipelines are still custom-made without a
common standard and were only benchmarked in the framework of human genetics. They differ conceptually in the
steps of read mapping, SV detection, across-sample SV merging, and SV genotyping. In this context, we evaluate
different state-of-the-art SV calling pipelines for short- and long-read data using five chicken trios sequenced with
[llumina short reads and long reads from Oxford Nanopore Technologies and Pacific Biosciences.

Session 03 Theatre 9

Exploring the link between gut microbiota, faecal SCFAs, pig muscle and backfat fatty acid profile

C. Sebastial?, D. Crespo—Piazuelo3, M. Ballester3, J. Estellé*, M. Passols?, M. Muiioz’, J.M. Garcia-Cascob,
A.I Ferndndez’, A. Castellé!?, A. Sanchez!? and J.M. Folch!?

1UAB, Ciéncia Animal i dels Aliments, Edifici V, Travessera dels Turons, 08193 Bellaterra, Spain, 2CRAG, Plant and Animal
Genomics, Carrer de la Vall Moronta, 08193, Bellaterra, Spain, 3IRTA, Genética i Millora Animal, Torre Marimon, 08140
Caldes de Montbui, Spain, *INRAE, Génétique Animale et Biologie Integrative, Domaine de Vilvert, 78350 Jouy-en-Josas,
France, ’INIA-CSIC, Mejora Genética Animal, Ctra. de La Coruiia, km 7,5, 28040 Madrid, Spain, SINIA-CSIC, Centro I+D
en Cerdo Ibérico, Ctra Zafra-Los Santos de Maimona EX101, km 4,7, 06300 Zafra, Spain, cristina.sebastia@cragenomica.es

The gut microbiota plays an important role in energy production and in degradation of complex dietary fibres. Hence,
this study aimed to assess the relationships between the gut microbiota, the faecal profile of short chain fatty acids
(SCFAs) and the fatty acid (FA) composition of the host adipose tissue and muscle. Samples from muscle, backfat
and the rectal content of 285 crossbred Iberian x Duroc pigs were collected at slaughter. SCFAs and FA composition
was determined by gas chromatography. Faccal DNA was extracted and the V3-V4 region of the 16S rRNA gene
was sequenced. Taxonomy assignment was performed with QIIME2 using the SILVA database, whereas mixOmics
R package was used for exploring the relations between datasets through the regularized Canonical Correlation
Analysis (rCCA) method. Prevotella spp. had a high relative abundance and were positively correlated with n-butyric
acid content and negatively with acetic acid in faeces. Conversely, the relative abundances of Akkermansia spp.
and Cerasicoccus spp. were negatively correlated with n-butyric acid and positively with acetic acid. The relative
abundance of Akkermansia spp. was negatively correlated with oleic acid levels in backfat, while Cerasicoccus spp.
had a positive correlation with oleic acid and a negative correlation with palmitic acid. In muscle, Rikenellaceae RC9
spp. were positively correlated with palmitic acid and negatively with oleic acid. In summary, our results are indicative
of the possible role that these genera may have in the modulation of backfat and muscle FA profile in pigs through
the variation of SCFAs content in the digestive tract.
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Whole genome resequencing provides information for sustainable conservation of Reggiana cattle breed

G. Schiavo!, S. Bovol, A. Ribani!, M. Bonacini?, S. Dall’olio! and L. Fontanesi!

IUniversity of Bologna, Department of Agricultural and Food Sciences, Division of Animal Sciences, Viale Giuseppe Fanin
46, 40127 Bologna, ITtaly, *Associazione Nazionale Allevatori Bovini di Razza Reggiana (ANABORARE), Via Masaccio
11, 42124 Reggio Emilia, Italy, giuseppina.schiavo2@unibo.it

Reggiana is an autochthonous cattle breed mainly reared in the province of Reggio Emilia, located in Emilia Romagna
region, in the North of Italy. This geographical area corresponds to the Parmigiano Reggiano production area. Reggiana
cattle are linked to the production of a unique mono-breed branded Parmigiano-Reggiano cheese, which provides the
economic income to the farmers that is needed for the sustainable conservation of this autochthonous cattle genetic
resource. In this study, the genome of 40 Reggiana bulls (almost all currently active sires) and 10 Reggiana cows have
been sequenced at a coverage depth of ~23X and aligned against the ARS-UCD1.2 cattle genome version. About 11
million of variants were identified on average per each sequenced cattle. Comparative analyses against other ~500
resequenced genomes of several other cosmopolitan and autochthonous cattle breeds publicly available identified
novel variants in candidate genes for important cheesemaking properties, disease resistance and fertility traits. Other
mutations could explain the QTL that we recently identified in an extensive genome wide association for several
exterior traits that we carried out in this breed. A few potentially deleterious mutations were also identified. These
results will be useful to design breeding plans and conservation strategies of this local cattle genetic breed.

Session 03 Theatre 11

Perceptions of genome editing in farm animals by livestock stakeholders

E. Delanoue!, R. Duclos?3, L. Journaux?, D. Guéméné?, M. Sourdioux?, A.-C. Dockés’, J.-P. Bidanel® and R. Baumont®
!IDELE, Ifip Itavi, Monvoisin, 35652 Le Rheu, France, 2SYSAAF, UMR BOA, INRAE, 37380 Nouzilly, France, 3INRAE, U.
Paris-Saclay, 78350 Jouy-en-Josas, France, France Génétique Elevage, 149 rue de Bercy, 75012 Paris, France, S nstitut
de I’Elevage, 149 rue de Bercy, 75012 Paris, France, SINRAE, UMR Herbivores, 63122 Saint-Genes-Champanelle, France;
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Since the development of the Crispr-Cas9 system, genome editing (GE) tools have gained a major place in biological
research and the prospects for applications are numerous: in medicine for the treatment of many diseases, medical
diagnosis or eradication of disease vectors, in bioindustry (biofuels) or in agriculture. The application of GE in
agriculture is nevertheless controversial. The objective of this study was to better understand the positions of the
actors of the livestock sector with respect to the use of GE techniques. A qualitative survey by 48 semi-directive
interviews was conducted with different actors of the livestock sector (ruminants, pigs, poultry and aquaculture).
The analysis of the surveys quickly revealed that knowledge of the subject is still limited to a very narrow sphere
(mainly research and breeding sectors), who are familiar with the subject (specialists). The controversy is built around
uncertainties. They are linked to the technology, its impacts on the environment and/or biodiversity, on the animal and
its socio-political impact. The uncertainties are linked to the major cross-cutting issues raised almost systematically
by the respondents, namely: (1) the type of agricultural model in which GE tools is used; (2) impacts of their use,
particularly their irreversible nature; (3) ethical issues linked to living organisms, man’s right to modify nature and
ownership of living organisms. It allowed to establish a typology of stakeholders in five categories (opponent, sceptical,
cautious, enthusiastic, convinced) and to characterize the main arguments associated with the position of the different
stakeholders. Beyond the controversy over GE, the question of the farming system in which these techniques are used
is a central issue for many stakeholders. This is often equated with highly intensive and unsustainable systems. The
question of their use in more agro-ecological and sustainable systems remains highly debated.
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Gene organization of the TRG locus in Equus caballus as deduced from the genomic assembly

A. Caputi Jambrenghil, G. Linguitiz, F. Giannico’, R. Antonacci* and S. Massari®

IUniversity of Bari — DiSAAT, Via G. Amendola, 165/4, 70126, Italy, *University of Bari, Department of Biology, Via E.
Orabona, 4, 70126, Italy, 3University of Bari — DiMeV, S.P. 62 per Casamassima Km 3, 70010, Italy, *University of Bari,
Department of Biology, Via E. Orabona 4, 70126, Italy, >University of Salento, Department of Biological and Environmental
Science and Technologies, Via per Monteroni, 73100, Italy; francesco.giannico@uniba.it

The domestic horse, Equus caballus, belongs to the Perissodactyla order, Equidae family, and Equus genus, which
also includes zebras, and African and Asian asses. Since its domestication, humans have selectively bred horses for
performance traits causing a drastic reduction of the wild population and the develop of multiple breeds with a wide
range of phenotypic peculiarities. As a result, most horse breeds today are closed populations with high phenotypic and
genetic uniformity of individuals within the breed, but with great variation between breeds. Many of the phenotypic
traits found in breeds have been successfully mapped into genomic regions, facilitated by recent methodological
advances in horse genomics. Taking advantage of the latest release of the genome assembly, we studied, for the first
time in an organism belonging to Perissodactyla order, the horse TRG locus encoding the gamma chain of the yd T
cell receptor. The horse TRG locus spans about 1,130 kb, from AMPH and STARD3NL genes that flank this locus in
all mammalian species studied so far. It contains 38 Variable (V), 23 Joining (J) and 16 Constant (C) genes organized
in 16 V-J-C gene clusters, in tandem aligned in the same transcriptional orientation. The horse TRG results the locus
with the greatest extension and with a significantly higher number of genes than the orthologous locus of the other
mammalian species. However, despite the dynamic evolution of the horse TRG genomic region, our phylogenetic
analyses show a tight relationship of the genes encoding the variable domain with those of other mammalian species,
indicating that they have been preserved as a result of a strong functional constrain. The genomic organization of the
horse TRG confirms the great evolutionary plasticity of the TRG locus among the different species and the important
role of the gamma chain in the adaptive immune response.

Session 03 Poster 13

Genomic predictions including unknown parent groups for milk traits in Portuguese Holstein cattle

A.A. Silval, D.A. Silva!, PS. Lopesz, H.T. Silva?®, R. Veronezé?, G. Thompsoni", J. Carvalheira®>* and C.N. Costa’®
IFCAV-UNESP. R. Prof. P.D. Castellane, 14884-900 Jaboticabal SP, Brazil, *U. F. Vigosa, Av. P. H. Rolfs, 36570-000
Vicosa MG, Brazil, 3ICBAS, U.Porto, R. J.V. Ferreira, 4050-313 Porto, Portugal, 4BIOPOLIS-CIBIO, U. Porto, R. Padre
A. Quintas, 4485-661, Vairao, Portugal, 5Embrapa Gado de Leite, Rua Eugenio Nascimento, 36038-330 Juiz de Fora
MG, Brazil; claudio.napolis@embrapa.br

In Portugal, the autoregressive test-day (TD) model for multiple lactations has been successfully applied to predict
genomic breeding values (GEBV) in the national genetic evaluation. Missing pedigree information is a recurrent
issue and the objective of this study was to compare the reliability and bias of GEBV predicted with ssGBLUP with
and without unknown parent groups (UPG). The Portuguese Dairy Cattle Breeders Association provided a total of
12,982,057 TD records from the first 3 lactations of milk, fat, and protein yields, and somatic cell score (SCS) of
Portuguese Holstein cattle. Data from 4,485 genotyped animals were used in ssGBLUP including a total of 35,970
SNPs. To evaluate the impact of UPG on the prediction ability, the validation population included more than 860
cows and 160 bulls (>19 daughters). The bulls and cows’ pseudo-phenotypes (DYD and YD) predicted in the full
data set (records up to 2021) were regressed on the GEBV predicted in the reduced data set (with records truncated
at 2017) for all traits. The use of UPG in the pedigree relationship led to better regression coefficients, therefore, less
bias. For bulls, the bl values with UPG (without UPG) were 0.83 (0.73) for milk yield, 0.7 (0.49) for fat yield, 0.86
(0.65) for protein yield, and 1.07 (1.02) for SCS. For cows, these values were higher than 0.85 in both approaches,
probably due to the larger amount of information available for them. For bulls, the validation reliability values were
0.44 (0.38) for milk yield, 0.30 (0.20) for fat yield, 0.40 (0.30) for protein yield, and 0.42 (0.41) for SCS, respectively.
The increases up to 0.10 in bull reliability achieved by fitting UPG shows the importance of including this step in
ssGBLUP. In conclusion, genomic predictions for milk related traits in Portuguese Holstein cattle using ssGBLUP
were more reliable and nearly unbiased when using UPG.
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Comparison of longissimus lumborum muscle transcriptomes in Romanov and Polish Merino sheep

E. Grochowska!, Z. Cai’ and M. Grguia—Kaniaj
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Meat quality is a complex trait, which is difficult to improve by applying only traditional breeding methods. Analysis
of muscle tissue transcriptomes can enhance our understanding of the genes controlling meat quality in different sheep
breeds. The study aimed to investigate the longissimus lumborum (LL) muscle transcriptomes in Romanov (ROM)
and Polish Merino (PM) sheep to reveal differences in the expression of genes, including those associated with meat
quality. The experiment was conducted on 3 ROM and 3 PM female lambs. Samples of LL muscle were collected
immediately after commercial slaughter. Differential expression analysis was conducted using DESeq2 v.1.34.0
package. ClusterProfiler v4.2.2 software was applied for enrichment analysis of differentially expressed genes (DEG).
Actotal of 381 mRNA transcripts, including 237 up- and 144 downregulated transcripts, were differentially expressed
in ROM relative to PM lambs. The significant GO terms (Padj<0.05) for all DEGs included 9 GO terms in the category
of a cellular component. Regarding the up-regulated genes dataset, a total of 7 GO terms were significantly enriched
(Padj<0.05), including 5 and 2 GO terms in the categories of cellular component, and molecular function, respectively.
The further enrichment analysis among the 381 DEGs revealed 23 significantly enriched (Padj<0.05) KEGG pathways.
These results provide a foundation for identifying candidate genes and further develop the theoretical basis for new
breeding strategies to optimize the production performance and meat quality of the two sheep breeds. Our outcomes
provide also the foundation for further use of these breeds for crossbreeding. This work was supported by the Ministry
of Science and Higher Education from the ‘Innovation Incubator 2.0’ programme (grant no. 8/1/2019/UTP) and by
the Polish National Agency for Academic Exchange (grant no. PPI/APM/2019/1/00003).

Session 03 Poster 15

SNP substitution effects for SCS changes across environmental gradients in Portuguese dairy cattle

A.A. Silval, D.A. Silva!, PS. Lopesz, H.T. Silva?®, R. Veronezé?, G. Thompsoni", C.N. Costa® and J. Carvalheira>*
!FCAV-UNESP. Animal Science, R. Prof. PD. Castellane, 14884-900 Jaboticabal, Brazil, 2U.FEVigosa, Animal Science,
UFV, 36570-000 Vicosa, Brazil, 3ICBAS-U.Porto, R. J.V. Ferreira, 228, 4050-313 Porto, Portugal, 4BIOPOLIS-CIBIO-U.
Porto, R. Padre A. Quintas, 4485-661, Vairdo, Portugal, 'Embrapa Gado de Leite, Embrapa, 36038-330 Juiz de Fora,
Brazil; jge3@cibio.up.pt

Several GWAS reports for milk related traits have been performed, however, the use of this approach in a context of
G by E, is yet scarce. We aimed at identifying putative candidate genes associated with milk yield (MY) and somatic
cell score (SCS) according to an environmental gradient (EG). A total of 4.6 million test-day records of MY and SCS
from Portuguese Holstein cows were analysed. The data included 1,537 genotyped animals for 38,615 SNPs. First,
the herd-test-day (HTD) effects were estimated using an autoregressive test-day model. Then, the solutions of HTD
effect were used as an EG in a reaction norm model under ssGLBUP approach. The SNP effects for MY and SCS
were calculated by back solving the genomic breeding values for each EG and the proportion of genetic variance
explained by 100 kb SNP windows was also computed. For MY, the SNP effects were almost constant across EG,
indicating the absence of SNP by environment interaction. Nevertheless, for SCS, higher changes in the magnitude
of SNP effects were observed among EG. Based on significant SNP windows for MY and SCS between the extreme
EG, candidate genes were mapped. For MY (SCS), we identified 25 (33) candidate genes unique for less favourable
and 11 (10) candidate genes for more favourable EG. For SCS, candidate genes SOX14, HGF, and GPRIN1 were
identified only in less favourable EG while NAALADL2, ELMO2, and ZNF830 were identified exclusively in more
favourable EG. NAALADL?2 gene for example, is related to response to bacterium and HGF is related to regulation
of MAPK cascade, important in stress responses under pathological conditions. Meaningful differences in the genetic
architecture of SCS across EG were revealed in this study and may contribute to a better understanding of the SCS
genetic control, permitting the design of better strategies for genomic selection in specific dairy herd environments
in Portugal.
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Genomic patterns of homozygosity around casein gene cluster in Italian Holstein cattle

B. Lukic!, J.B.C.H.M. Van Kaam?, R. Finocchiaro?, I. Curil3, V. Cubric-Curik’ and M. Cassandro®*
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(ANAFIBJ), R&D office, Via Bergamo 292, 26100 Cremona, Italy, *Faculty of Agriculture, University of Zagreb, Department
of Animal Science, Svetosimunska cesta 25, 10000 Zagreb, Croatia, *University of Padova, Department of Agronomy,
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Most of the milk produced in Italy is processed into various types of cheese. Therefore, the insight into the milk
processing properties is highly important. Caseins are milk proteins that are considered the most important in the
context of cheese production. 54 SNP polymorphisms have been detected in the casein gene cluster on chromosome
6 in Italian Holsteins. With the increasing availability of SNP arrays in livestock species, a lot of genomic information
has been generated, enabling a range of genomic analyses, including breeding values, inbreeding, population structure,
genome-wide association studies, mapping of positive selection, and others. Runs of Homozygosity and Extended
Haplotype Homozygosity are approaches that reveal precise patterns of homozygosity and provide valuable insights
into past or ongoing selection events. In this study, 160,000 Italian Holstein cattle genotyped with a 50k SNP array
were used to analyse the casein gene cluster on chromosome 6 for extreme Runs of Homozygosity islands and
integrated Haplotype Scores. The results showed that a certain number of animals have high levels of autozygosity
on chromosome 6, which is also confirmed for homozygosity at the haplotype level based on high iHS scores. These
analyses confirm the effects of selection on certain casein gene variants, although they were not included in the
selection scheme. Since the casein gene cluster is important for the Italian Holstein population, the results of the
selection signature analysis should be evaluated and hopefully contribute to the selection plans.

Session 03 Poster 17

Genetic parameters and GWAS analysis for lactation persistency in Brazilian Murrah buffaloes
A.A. Silva, D.A. Silva, K.R. Silveira and H. Tonhati
UNESP, Zootecnia, Rua Prof. Marcos A. Giannoni 167, 14882-225, Brazil; humberto.tonhati@unesp.br

Lactation persistency is one of the main factors influencing the total milk production over a lactation period. However,
few studies have evaluated lactation persistency for dairy buffaloes. The aim with this study was to estimate genetic
parameters, and GWAS analysis for different lactation persistency (LP) measures in Murrah buffaloes. A total of
323,142 test-day records of milk yield from first lactation of 4,588 Murrah buffaloes (FCAV-Unesp) were analysed.
Data from 823 genotyped animals including a total of 45,376 SNP were also available. Single-trait random regression
model was implemented using a single step GBLUP approach. Three LP measures were analysed: LP1- The average of
estimated genomic breeding values (GEBVs) for test day milk yield from day 250 to day 305 as a deviation from the
average of GEBVs from day 50 to day 70; LP2- A summation of contribution for each day from day 50 to day 250 as
a deviation from day 250; and LP3- The difference between GEBVs for day 250 and day 50. In GWAS analysis, the
SNP effects were calculated by back solving of the GEBV and the proportion of genetic variance explained by 200
kb SNP windows was also computed. Based on significant SNPs, candidate genes were mapped for each LP measure.
Candidate genes shared between all LP measures were considered important regions. Heritability and (credibility
intervals — CI) estimates obtained for LP1, LP2, and LP3 were 0.35 (0.28,0.42), 0.14 (0.1,0.18), and 0.24 (0.2,0.29),
respectively. The genetic correlation and (CI) estimates between lactation persistency and milk yield were of -0.46
(-0.6,-0.3) for LP1, 0.43 (0.26,0.6) for LP2, and -0.29 (-0.46, -0.12) for LP3. In addition, 99 genes were identified for
LP, e.g. PRKGI, SIK1, RRP1B (related to cellular response to virus), CPNE4 (related to cellular response to calcium
ion). In conclusion, the LP2 measure could be regarded as the selection criterion, due it provides more favourable low
genetic correlations and moderate heritability. In addition, important candidate genes were highlighted. It contributes
to a better understanding of the lactation persistency genetic control in Murrah dairy buffaloes.
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Multifunctionality assessments of grazing systems: opportunity or curse?

L. Merbold!, V. Klaus?, A. Edlinger1 and O. Huguem'n—Elie2
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and Grassland Systems, Reckenholzstrasse 191, 8046 Zurich, Switzerland; lutz.merbold@agroscope.admin.ch

Permanent pastures and grasslands cover 25% of the world’s terrestrial surface, and associated agricultural production
systems are diverse. There is a wide range of goods and services provided by these ecosystems, comprising both
private (market) and public (non-market) ecosystem services (ES). Evidence based knowledge on the multiple services
grasslands provide to humans—referred to as ecosystem multifunctionality—are key for sustainable policy and land
management decisions. Yet, decision making can only be achieved when information on multiple ES is provided at a
resolution that is relevant to ES supply and demand. Depending on the available policy tools and the respective land-
use, the spatial scale of multifunctionality assessments can vary, from farm to and/or the landscape scale. Here, we
provide an overview of the current knowledge on the multifunctionality of grazing systems in the European Alps with
a specific focus on synergies and trade-offs across multiple environmental and ecological dimensions. We link these
considerations to the stakeholders’ perspective as well as to economic and societal system characteristics. We find that
in the context of European grazing systems, inevitable trade-offs among single ES require a farm-scale or landscape-
scale approach with an optimization of different sets of services on co-existing types of grasslands. This is particularly
relevant regarding high- versus low-intensity management. Yet, to optimize ecosystem service delivery, more applied
knowledge on how differentiated grassland management can best support the delivery of multiple ecosystem services
is needed. In a second step, we will bridge towards grazing systems in the Global South by highlighting the need for
additionally locally tailored information in order to achieve targeted multifunctionality assessments for such systems.
We suggest ways forward to improve the sustainability of these grazing systems in the future. By comparing the two
geographically as well as societally distinct systems described in this talk, we aim at facilitating a regionally adapted
view on the assessment and evaluation of grazing system multifunctionality.

Session 04 Theatre 2

Using crowdsourced data to assess the cultural ecosystem services provided by grasslands

A. Chai-Allah!, S. Bimonté?, G. Brunschwigl and F. Joly1
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Livestock farming systems (LFS) provide multiple services to people including cultural ecosystem services (CES).
It is assumed that LFS improves the recreational attractiveness of landscape by maintaining grasslands that offer
wide open views, and diverse environments. Recently, crowdsourced data derived from social media and mobile
applications emerged as an important component in CES studies, by offering large datasets for broad spatial and
temporal assessments. In this study, we examine the level of recreational use of each type of land cover across the
mountainous region of Auvergne (France). In this area below 2,000 m of altitude (i.e. below alpine conditions),
grasslands mostly result from sheep and cattle livestock farming. We used ~11,500 geo-located trails from three
social media platforms (Flickr, NaturaList, and Wikiloc), to assess the characteristics of the areas visited by users. We
analysed quantitatively the pattern of CES potential supply (% of each land cover in Auvergne adjusted by criteria
of accessibility) and use (% of land cover in areas visited by users along daily trails). By comparing the potential
supply and the use, we assessed the level of CES demand for each type of land cover. We also studied the diversity
of habitats used by comparing the Shannon diversity index of land covers within trails, with the index calculated on
squares of similar areas randomly distributed across Auvergne. Our results show that depending on platforms: (1)
the percentage of grasslands within visitors’ trails is 3 to 15% higher than the potential supply, whereas the use for
the agricultural land is 3 to 16% lower (2) The Shannon index in trails is 2 to 104 times higher than in the random
squares of similar areas. Our result suggests that the demand for grasslands is important across users of the three
platforms we studied, and that these users appreciate diverse landscapes during their outdoor activities. Our results
thus stress the importance of extensive livestock farming in shaping a diverse landscape that would be otherwise
made of forests and agricultural lands.
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Response of Maremmana cattle to virtual fencing for herd management during spring-summer grazing

A. CorgfessoreI, C. AquilaniI, M.C. Fabbri!, L. Nannucci!, A. Mantino?, F. Vichi®, E. Gasparoni3, G. Argentil,
C. Dibari!, M. Mele? and C. Pugliese’
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Mediterranean agrosilvopastoral systems can provide fodder and alternative feed resources throughout the year.
However, to fully exploit their potential, a rational management of grazing is impelling. The aim of the study was to test
the feasibility of using Virtual Fencing (VF) to manage Maremmana cattle at pasture in an agro-forestry system. VF is
anew technology based on GPS collars to manage animals by setting virtual boundaries. When the animals approach
the fences, they receive an audio cue followed by a low electrical pulse, if animals cross over the fences. VF was tested
in a pilot farm in Maremma (southern Tuscany, Italy) on 30 hectares composed of different feed resources (meadows,
wood, corn crops after harvesting). The trial covered the spring and summer of 2021 (from May to September); the
herd was led through 12 different VF areas (named from VF1 to VF12) according to seasonal biomass availability.
From 26™ June to 16™ July animals were kept inside a physical fence due to operational needs, so the records related
to VF6 and VF7 were discarded from the dataset. The number of audio cues (S), electrical pulses (Z) and their ratio
(Z/S) were analysed to investigate the capacity of the animals to interact with the VF system correctly and safely in
a real grazing management framework. The Z/S ratio was under 1 for every VFs, with the lowest value registered in
VF10 (0.05) and the highest in VF12 (0.25). The maximum Z and S individually received were 21 Z in VF7 and 120
S in VF12, while the minimum was 0 for all the VFs, denoting individual variability in number and type of interaction
within the herd. Z was significantly lower in VF4 than in VF1 (1.40vs0.61), while S remained similar. This showed
that animals progressively learned to identify the exact location of the VF borders only relying on the sounds. The
GPS tracking showed that animals remained within the assigned areas, few escapes were registered mainly in the
hours immediately after VF changes and along the VF in wood.

Session 04 Theatre 4

Links between the sum of temperatures and forage yield and quality in intensive permanent grasslands

P. Mariotte!, E. Perottil, O. Huguenin—Eliez, P. Calancd?, D. Frund! and M. Probo!
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Switzerland; massimiliano.probo@agroscope.admin.ch

Forage production is the one of the main ecosystem services provided by grasslands. Maximizing the yield and quality
of intensively managed grasslands is becoming an important challenge, especially in the face of Climate Change.
Since temperature is the most important factor affecting forage yield and quality during the first growth cycle, the
sum of temperatures has been used as a proxy for estimating forage yield. However, the validity of this index, which
is freely and real-time available on meteorological websites, remains unclear. We conducted this experiment during
3 years in 23 intensively managed Swiss permanent grasslands. We calculated the cumulated sum of temperature
(growing degree days, GDD) following the method developed at INRA. At each site, 4 replicated plots of 1x5 m were
established in 2017 and managed using common intensive cutting practices (i.e. 4-6 harvests/year). Harvested forages
(4 successive harvests in different subplots per plot) were weighed and analysed for protein content and fibres, which
then allowed estimating forage digestibility, net energy for lactation (NEL) and absorbable protein in the intestine
(PAIN). We found a strong positive relationship between forage yield and degrees day and strong negative relationship
between forage digestibility, protein content, NEL and PAIN and degrees day, independently of grassland functional
types. Mowing between 650 and 750 GDD provided the best trade-off between forage yield and quality, i.e. 3.6 to
4.3 t DM/ha for forage yield, 76 to 74% for forage digestibility, 147 to 128 g/kg for protein content, 6.2 and 6.0 MJ/
kg DM for NEL, and 97 to 85 g/kg DM for PAIN. Mowing earlier would increase forage quality whereas mowing
later would increase forage yield. Findings from our study show that farmers could optimize their forage production
by adjusting the cutting time according to specific sum of temperatures.
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Does stocking method affect enteric methane emissions and performance of dairy x beef steers?
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Methane (CH,) emissions from agriculture account for 40% of those produced anthropogenic activities, being the
ruminants’ enteric methane emission (EME) the single largest source (25%). Previous works show that grazing
management practices can increase animal productivity and decrease EME per kg of animal product. Our aim was to
measure the EME and performance of dairy x beef steers under two stocking methods, set-stocking (SS, three 1.75-
ha paddocks) and cell grazing (CG, three 1-ha paddocks). The experiment took place at Rothamsted Research, North
Wyke (Devon, UK) where 24 castrated steers (Fleckvieh or Hereford, x dairy breed) with initial average liveweight
(LW) 503.7+37.8 kg were assessed during the grazing season (April-October 2021). The CG cells were grazed for 1
day, followed by 56 days (May/June) and down to 21 days (October) rest period, while the SS paddocks were grazed
continuously. Pastures comprised mainly perennial ryegrass receiving 100 kg/N/ha/year. EME were measured using
the SF, tracer gas technique and animals were weighed monthly to assess LW gain (LWG). The data were analysed
using the SAS 9.4 statistical software, and the separation of means was performed using the F-test. The treatment
effect was considered significant at P<0.05. Average daily LW gain (ADG) and final LW were greater (P<0.05) for
steers grazing the SS system compared to CG; 0.82 vs 0.63 kg/day and 657.5 vs 594.7 kg, respectively, whereas LWG/
ha was greater in the CG; 42.0 vs 51.4 kg/ha. EME in g/day, and in relation to ADG (g/kg/day) and LW (g/kg) did
not vary (P>0.05) between treatments. An interaction effect was observed (P<0.05) for EME divided by the LWG/
ha; EME was greater in the Autumn in the SS compared with CG; 9.05 vs 6.35 g CH,/kg LWG/ha, respectively. In
conclusion, the stocking method can affect animal performance (ADG and final LW) and EME regarding the LWG per
area. The SS provides better individual animal performance whereas CG method provides better animal productivity
per ha and thus less EME per kg gained per hectare.

Session 04 Theatre 6

Silage or hay: does feeding regime affect health related traits of primiparous dairy cows?
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In this study, we aimed to assess health related traits of first lactating cows that were kept in farms, mostly organic
or low-input, with or without silage feeding of heifers in Austria (AT; 392 farms, 10,736 Fleckvieh), France (FR; 20
farms, 2,360 Holstein and Montbéliarde), Germany (DE; 34 farms, 1,566 Brown Swiss and Fleckvieh) and Slovenia
(SI; 18 farms, 1,269 Brown Swiss, Fleckvieh, Holstein and crosses). Cows calved between 2010 and 2019. Data
originated from routine performance recording and on-site data collection. As data structure differed, analyses were
performed within country. Traits analysed using the logistic regression methodology were the percentage of elevated
cell counts (>100,000 cells/ml; SCC100P) during the cow’s 305-day standard lactation, fat-protein-ratio (FPR),
defined as binary trait whether it was or was not >1.4 or <1.1 at least once during the cow’s first 120 days in milk, and
mastitis, metabolic and fertility disorders. SCC100P was higher in DE silage feeding farms. In AT no differences were
found, while in FR and SI results significantly differed between breeds. In AT and DE silage feeding farms, FPR>1.4
during the first 120 days in milk was higher, while no significant differences between feeding regimes were found in
FR and SI. However, FPR<1.1 was significantly lower in AT silage feeding farms; no differences were found in the
other countries. Disease frequencies were generally low; no significant differences could be found between silage
and non-silage feeding farms in any of the countries involved. The rearing and feeding regime of replacement stock
is complex and influenced by numerous factors. Differences between countries with regard to geographical location
and management could have led to the partly contradicting results.
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The role of pasture use intensity for ecosystem services in alpine pastures

C.M. Pauler!, H. Homburgerl'z, A. Liischer!, M. Scherer-Lorenzen? and M.K. Schneider!

! Agroscope, Forage Production and Grassland Systems, Reckenholzstrasse 191, 8046 Ziirich, Switzerland, *University of
Freiburg, Faculty of Biology, Schaenzlestr. 1, 79104 Freiburg, Germany, caren.pauler@agroscope.admin.ch

Alpine pastures provide multiple services for society such as forage for grazing animals, carbon sequestration and
unique biodiversity. Adequate management can have a positive impact on these ecosystem services. However, little
is known about the underlying mechanisms influencing ecosystem services. Therefore, we aimed at disentangling the
interactions of soil, animals and vegetation. The study was conducted in six alpine grazing areas in the Swiss Alps.
We quantified four ecosystem services (forage quantity, forage quality, carbon storage and plant species diversity).
As the primary management instrument at hand, we analysed pasture use intensity of cows by GPS tracking. These
were related to topography and soil properties. We found that the covariates explained 54% of the variation of forage
quantity, 48% of forage quality, 41% of carbon storage, and 44% of floral diversity. Each ecosystem service was
determined by a specific subset of covariates. Forage quantity was the ecosystem service explained best by pasture
use intensity, followed by forage quality, plant species diversity, and carbon storage in decreasing order. The higher
the forage quantity, the higher was the forage quality and carbon storage. Negative non-linear relationships were
found between plant species diversity and forage quantity as well as forage quality. Our findings indicate that there are
trade-offs between different ecosystem services. Consequently, these services can be maintained only by differentiated
pasture use intensities. For example, highly used zones provide high forage quantity and quality but contribute little
to plant species diversity. Different pasture use intensities provide an adequate tool to maintain a plethora of services
provided by alpine pasture ecosystems.

Session 04 Theatre 8

Generic relationships between field uses and geographical characteristics in mountain-area farms
G. Brunschwig and C. Sibra
VetAgro Sup, 89 avenue de I’Europe, 63370 Lempdes, France; gilles.brunschwig@vetagro-sup.fr

In mountain farms, challenges posed by the degree of land slope, altitude and harsh climate further compound multiple
other possible constraints, particularly in relation to the distance of the farm from the farmstead. This study focused on
how mountain-area dairy farmers factor the geographical characteristics of their fields into their field-use decisions.
To that end, we surveyed 72 farmers who farm the traditional Salers breed of cattle and 28 specialised dairy system
farmers in the central Massif region, France. Information was collected on the uses and geographical characteristics of
all grassland fields (n=2,341) throughout the entire outdoor grazing season, without identifying farmers’ rationales for
their field-use decisions. Field-use classes were constructed for the traditional Salers system per group of fields (grazed-
only, cut-only, grazed-and-cut) and then used to classify fields in the specialized dairy system. The geographical
characteristics, which were associated afterwards, were significantly different between the field groups and between
field-use classes. Grazed-only fields were found to be more sloping and cut-only fields were smaller and further from
the farmstead. Distance/area combinations were different according to field use (animal category, earliness of first
cut, grazing and cutting sequence) and were decisive for all field-use classes. This study allowed the identification of
generic relationships between field uses and their geographical characteristics in mountain-area dairy cattle farms.
The exceptional size of the database used gives a real scientific solidity to the results obtained. Graphical approaches
are used to document the differences found.
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Optimizing age at slaughter and eco-efficiency for four cattle breeds in Alentejo, Portugal

M.P. Dos Santos, T.G. Morais, T. Domingos and R.F.M. Teixeira

Instituto Superior Técnico, Universidade de Lisboa, MARETEC — Marine, Environment and Technology Centre, LARSYS,
Avenida Rovisco Pais no. 1, 1049-001, Portugal; manueldossantos@tecnico.ulisboa.pt

There is an increasing need to optimize cattle production towards the highest possible environmental efficiency, taking
into account the economic performance and viability of the farms. Here we developed a new version of the BalSim a
carbon (C) and nitrogen (N) balance model for extensive beef production in Alentejo, for different ages at slaughter,
taking in account the economic performance of production for each age. We assumed that in the typical production
system, during the first 12 months calves remain in the pasture (with roughage supplementation). After 12 months,
calves are confined and fattened using a mix of silage and concentrate feed. We considered average regional data for
semi-natural pastures (SNP) and sown biodiverse permanent pastures rich in legumes (SBP). We assumed potential
ages at slaughter between 9 and 24 months, for the Alentejana, Angus, Limousine and Charolais breeds. An extended
version of the C and N mass-balance pasture model ‘BalSim’ (that includes C and N flows during confinement) was
applied, together with an extension of a simple economic balance, based on previous experiments and agricultural
regional statistics. Results signal the best age for slaughter in environmental terms for each breed and both types of
pastures. The minimum possible greenhouse gas emissions (GHG) are 15.0 kg CO2e/ 100 g of protein for SBP and
18.4 kg CO2e/ 100 g of protein for SNP, both for a limousine calf with 12 months. The minima for the other breeds
in terms of kg CO2e/100 g of protein are: Angus, SBP, 16.8 (12 months); Angus, SNP, 20.6 (12 months); Charolais,
SBP, 19.1 (15 months); Charolais, SNP, 22,3 (17 months); Alentejana, SBP, 19.9 (16 months); Alentejana, SNP, 23,3
(19 months). The maximum eco-efficiency was achieved in SBP for a Limousine calf at 14 months, and in SNP for
a Limousine calf at 17 months. The same ratio was calculated for the other breeds, and shows that across the same
production system, each breed as its environmental and economic optimum that should be taken in account when
determining an eco-efficient age at slaughter.

Session 04 Theatre 10

Effects of field peas on feed intake, milk production and metabolism in grazing dairy cows

R.G. Pulido!, LE. Beltran?, J.A. Aleixo!, A. Morales!, M. Gutierrez’> and P. Melendez?

1Universidad Austral de Chile, Independencia 641, 5110566, Chile, 2Instituto de Investigaciones Agropecuarias, Remehue,
Osorno, 5290000, Chile, SALISUR S.A., San Pablo, Los Lagos, 5350000, Chile, *School of Veterinary Medicine, Texas
Tech University, 7671 Evans Drive, Amarillo, TX 79106, USA; rpulido@uach.cl

raw peas on dairy performance and metabolism in grazing dairy cow. Twelve multiparous lactating Holstein cows
were assigned to a replicated 3x3 Latin square study design. Cows were matched by milk yield, body weight and
days in milk, and then randomly allocated to one of three treatments: (1) Control: 6 kg DM of fresh pasture (Lolium
perenne), 7.2 kg DM of grass silage, 7 kg concentrate (Pea-0; 100% concentrate with 0% of pea) and 0.21 kg of
mineral salts; (2) Pea30: 6 kg DM of fresh pasture, 7.2 kg DM of grass silage, 7 kg concentrate (Pea-30; 30% pea
in the concentrate) and 0.21 kg of mineral salts; (3) Pea60: 6 kg DM of fresh pasture, 7.2 kg DM of grass silage, 7
kg concentrate (Pea-60; 60% pea in the concentrate) and 0.21 kg of mineral salts. The effect of treatments on milk
production, composition, body weight, rumen metabolites and blood parameters were analysed using a linear-mixed
model. Intake of pasture, grass silage and concentrate were not modified by treatments. Crude protein intake was lower
for Control compared with other treatments, while ME intake was increased as pea was included in the concentrate.
Milk production and composition and milk urea nitrogen did not differ among treatments. Blood parameters (urea,
albumin, Ca, P, Mg and AST) were not modified by treatments, with exception of plasma BHB, being lower for Pea-
60 compared to other treatments. Ruminal parameters (pH and volatile fatty acids) did not differ among treatments;
however, it was observed that concentration of butyrate, propionate and valeric acid were greater in the afternoon
compared to the morning sampling. In conclusion, pea grains could be used to replace corn grain and soybean meal
in the concentrate, allowing to maintain a similar milk production and its composition of grazing dairy cows, without
alteration in the intake and ruminal and blood parameters.
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Genome-wide CNV discovery in the autochthonous Aosta Breeds

M.G. Strillacci!, F. Berenini!, C. Punturiero!, R. Milanesi!, M. Veveyz, V. Blanchet? and A. Bagnat01

Universita degli Studi di Milano, Department of Veterinary Medicine and Animal Sciences, Via dell’Universita 6, 26900
Lodi, Italy, 2ANABORAVA, Fraz. Favret 5, 11020 Gressan (AO), Italy; maria.strillacci@unimi.it

Copy Number Variants (CNVs) are structural variants affecting genetic diversity and phenotypic variation of
populations. Different authors underlined the relevance of CNVs in relation to the adaptation to environmental
conditions (e.g. altitude, harsh farming environment). Valdostana cattle (Valdostana Red Pie — VRP; Valdostana
Black Pied/Chestnut — VBC and Mixed Chestnut-Herén — CH) farmed in the Aosta Valley, are autochthonous dual-
purpose breeds well-adapted to be reared in the Alps mountain area. The aim of this study is to characterize these three
breeds using CNV as markers and possibly relate them to the adaptative selection to the mountain farming system.
ANABORAVA provided the LogR Ratio (LRR) and the B allele frequency of 2,254 females (VRP=1,537; VBC=622;
CH=95) obtained with the NEOGEN’s GGP Bovinel00K. The number of sampled cows is proportional to the breed
size. After the quality check, the CNV were called on autosomes using the SVS 8.9 software, considering: (1) the
overall distribution of Derivative Log Ratio Spread (DLRS) values; (2) the GC content screening, correlated to a
long-range waviness of LRR values. CNVs were then aggregated into CNV regions (CNVRs) based on at least 1 bp
overlap, and only CNVRs identified in at least 1% of the cows were considered to infer statistics at population level. A
total of 62,634 CNVs and 2,486 CNVRs were obtained. The number of identified CN'Vs is consistent with the number
of cows per breed (correlation=99%). In the PCA performed using the CNVs, the three breeds appear overlapping,
without any defined cluster, showing that these markers do not segregate for the selection occurring intra-breed, but
mark the adaptive selection common to all the three breeds. In fact, about 46% of the CNVRs identified in at least
of 1% of samples resulted common among all the three populations. Instead, only 17% (VRP), 18% (VBC) and 8%
(CH) CNVRs were proper of each population. Annotated genes and QTL overlapping the CNVRs are functionally
associated with productive, functional and health traits. Funded by PSRN DUAL BREEDING Fase 2.

Session 04 Poster 12

Training Maremmana heifers to virtual fencing management: preliminary results

C. Aquilani], A. Confessorel, M.C. Fabbri!, L. Nannuccil, E. Gasparoniz, F. Vichi3, A. Mantino’, R. Bozzil, C. Dibari,
M. Mele? and C. Pugliese!

1Universita’di Firenze, DAGRI, Piazzale delle Cascine 18, 50144, Italy, 2Centro di Ricerche Agro-Ambientali Enrico Avanzi,
Via Vecchia di Marina, 6, Pisa PI, 56122, Italy, 3Tellus srl, Pza S.Antonio 4, Pisa, 56125, Italy, andrea.confessore@unifi.it

Virtual Fencing (VF) is an innovative technology based on GPS collars. VF allows to set the virtual grazing area limits
and when the animals approach the fences, they receive an audio cue followed by a low electrical pulse, if animals
cross over the fences. The study aimed to test the feasibility of using VF in an agrosilvopastoral system to facilitate
the management of 22 Maremmana heifers reared in a pilot farm in Maremma (southern Tuscany, Italy). To this, a
training trial was carried out to test the reaction of heifers to this innovative managing tool. The testing activity was
carried out within a 1.5 ha physically fenced paddock. It lasted 60 days in total and it was divided into 4 phases, during
which the data recorded by collars were collected (S=number of sounds, Z=number of electrical pulses, Z/S=ratio, and
animal position) every 15 minutes. For 5 days (T0), virtual boundaries were set coincident to the physical ones as to
allow the animals to adapt in wearing the VF collars, then 1/3 (T1, 14 days) and 1/2 (T2, 14 days) were excluded of
the paddock by reshaping the virtual boarder. After 14 days the area available for grazing was shift to the other half
(T3), and animal were excluded from the previous one. Data were analysed by ANOVA using SAS’s GLM procedure.
S was significantly lower in T1 (14.46) than in T2 (27.16). Z did not show significant differences between the training
phases, only a decreasing trend was identified from T1 (3.30) to T3 (2.60). The Z/S ratio, instead, decreased in T2
and T3 with respect to T1, as the S increased and Z decreased in the last phases. Escapes recordings were limited to
few animals in the herd during the first hours of each VF change. Aggregate animals’ positions for the T1, T2, and T3
showed that every time animals used all the area available, even some hours from the beginning of each phase were
needed to start exploring the zones previously excluded.
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Hydroxychloride trace minerals improve nutrient digestibility in beef cattle compared to inorganics

S. Van Kuijk!, P. Swiegers?, Y. Han! and D. Brito De Araujo’

! Trouw Nutrition, Global R&D Department, Stationsstraat 7, 3811 MH, Amersfoort, Utrecht, the Netherlands, 2Rumen-8
(PTY) Ltd., 41 La Provence Road, 9701 Bethlehem, South Africa, 3Nutreco Nederland BV, Global Selko Feed Additives,
Stationsstraat 7, 3811 MH, Amersfoort, Utrecht, the Netherlands, davi.araujo@trouwnutrition.com

The objective of this study was to answer the question ‘Does the complete substitution of sulphate trace mineral
(STM) by hydroxychloride (HTM) sources of Cu, Zn and Mn improve nutrient digestibility in beef cattle diets?’.
Eight 12 month-old Bonsmara beef heifers were housed individually and fed according to a duplicated 4x4 Latin
square design. Two levels of protein supplementation, being 12.8% CP in the low protein concentrate and 30.2% CP
in the high protein concentrate, were combined with two sources of trace minerals, being HTM and STM. All four
diets contained 15 ppm added Cu, 50 ppm added Zn and 33 ppm added Mn. The Eragrostis tef hay roughage was fed
ad libitum. The supplements including the minerals were fed separately daily at a fixed rate of 1.4 kg/h/day. Each
period was 24 d starting with 18 d adaptation period followed by 6 d sampling period. The body weight and intake
were measured during each period, to calculate performance. Feed and fecal samples were collected during sampling
period and analysed for nutrient digestibility, while acid insoluble ash was used as indigestible marker. On the last
day of each period, rumen fluid was collected for rumen pH and volatile fatty acid measurements. Results showed
that HTM increased (P<0.05) DM (+1.78%, P=0.042), OM (+1.81%, P=0.039), NDF (+1.80%, P=0.020) and ADF
(+2.41%, P=0.019) digestibility in Bonsmara beef cattle compared to STM, regardless of protein supplementation.
Feeding higher protein level increased CP digestibility compared to low protein supplementation (+7.92%, P<0.001),
while overall the mineral sources only tended to improve CP digestibility when HTM were fed (+3.18%, P=0.052).
High CP supplementation resulted in a higher acetate (+0.638 g/, P<0.001), and butyrate (+ 0.196 g/I, P=0.010)
production in the rumen compared to low CP supplementation, regardless of mineral source. Propionate production
tended to be higher in the rumen of protein supplemented heifers (+0.114 g/l, P=0.060), which tended to be more
evident in heifers fed HTM.

Session 04 Poster 14

Effect of TM source on nutrient digestibility, mineral & antioxidant status of crossbred Indian cows

A. Kharel, S. Nayakl LV ReddyI, S. Vardhan?, L. Pineda® and D. Brito De Araujo?

! Nanaji Deshmukh Veterinary Science University, College of Veterinary Science & Animal Husbandry, 736 Indira Gandhi
Marg., 482001 Jabalpur, Madhya Pradesh, India, 2Trouw Nutrition India Pvt Ltd, Ruminant Technical Department, 16,
Jayabheri Enclave, 500032 Hyderabad, Telangana, India, 3Trouw Nutrition, Global R&D Department, Stationsstraat 7,
3811 MH Amersfoort, the Netherlands, YNutreco Nederland BV, Global Selko Feed Additives, Stationsstraat 7, 3811 MH
Amersfoort, the Netherlands; davi.araujo@trouwnutrition.com

The effect 3 sources of trace minerals on mineral retention, nutrient digestibility, antioxidant potential and performance
were tested in low milk yield crossbred Indian cows. Crossbred Indian lactating cows (n=45; BW=479.28; MY=8.49
kg/d; DIM=15 d) were assigned into 1 of 3 treatments (15 cows/trt), based on MY, parity, BW and DIM. Animals
in all trt were fed a similar TMR basal diet, comprising wheat straw, green fodder, and concentrate mix for 90 d.
TMR was given to meet the nutrient requirement for maintenance and milk production as per ICAR (2013) feeding
standard. All 3 diets contained 10 ppm added Cu, 40 ppm added Zn and 27.5 ppm added Mn. (1) ITM: 10 ppm Cu
from Cu-sulphate, 40 ppm Zn from Zn-sulphate, 27.5 ppm Mn from Mn-sulphate; (2) OTM: 5 ppm Cu from Cu-
sulphate + 5 ppm from Cu-proteinate, 20 ppm Zn from Zn-sulphate + 20 ppm Zn from Zn-proteinate, 13.75 ppm Mn
from Mn-sulphate + 13.75 ppm Mn from Mn-proteinate; (3) HTM: 10 ppm Cu from Cu-hydroxychloride, 40 ppm
Zn from Zn-hydroxychloride, 27.5 ppm Mn from Mn-hydroxychloride. A metabolic trial of 7 days was conducted at
the end of the feeding trial to evaluate digestibility of nutrients and retention of minerals. Results showed that HTM
had a positive effect on total antioxidant capacity (TAC, mM/1: 0.93 vs 0.90; P<0.02 and ALP, U/l: 41.71 vs 40.20;
P<0.09) and mineral retention (Cu, ppm: 4.93 vs 3.79; P<0.05 and Mn, ppm: 11.35 vs 9.70; P<0.09) compared to
STM. Also compared to STM, HTM cows increased digestibility of DM (+1.29%, P<0.02), EE (+1.31%, P<0.07),
OM (+1.16%, P<0.02), NDF (+2.23%, P<0.05) and CP (+1.08%, P<0.04).

144 EAAP - 73" Annual Meeting, Porto, Portugal, 2022


mailto:davi.araujo@trouwnutrition.com
mailto:davi.araujo@trouwnutrition.com

Session 04 Poster 15

Mineral nutrition in suckler beef cows during the grazing season

H. Scholz! and G. Heckenberger?

! Anhalt University of Applied Sciences, Faculty LOEL, Strenzfelder Allee 28, 06406 Bernburg, Germany, *State Institute
for Agriculture and Horticulture Saxony-Anhalt, Lindesntrafe 18, 39606 Iden, Germany, heiko.scholz@hs-anhalt.de

Beef cattle require a number of minerals for optimal growth and reproduction. Selecting the correct mineral supplement
is important for maintaining healthy animals, and optimal growth and reproduction. Since high-quality forages can
furnish a large portion of the required minerals. However, we do not always know the quality of the pasture forage or
we cannot estimate the degree of selection of the grazing animals. The present study investigated the mineral content
of gras and the amount of daily intake of supplemented minerals (different confections) in 10 herds of suckler beef
cows, which can response to three different intensities of extensivation of the grass land (in contrast of N fertilizer:
(1) more than 100 kg N/ha; (2) 60-100 kg N/ha; (3) 0 kg N/ha). It was carried out over 2 grazing seasons from May
to September in Germany. During each farm (10x), 10 suckler cows were used as a indicator animal for the whole
herd (30-50 cow-calf-pairs). Pasture allocated to each herd were sampled monthly (DM, CA, CP, e.g. minerals).
Supplemented minerals were free-access feeding during the grazing period. Statistical analyses were carried out
with the software SPSS (26.0). A significance level of P<0.05 was chosen throughout. Content of Copper was higher
(P<0.05) in: (1) with 7.9£1.5 mg/kg DM; than (2) (6.1£1.7 mg); or (3) (6.1£1.9 mg). In contrast was Manganese
significantly higher in the extensive production system. The grazing season average consumption of supplemented
mineral was 66+24 g per cow and day. No significant differences between the extensivation of grass land (P=0.388)
or year (P=0.986) were observed. Average daily intakes were 60 g/d (1) and 73 g/d (2) and 55 g/d (3). The content of
aration can be calculated from intake of grass are linked to the consumed amounts of supplemented mineral. Content
of Copper in the calculated ration were higher (P<0.001) in intensive grassland (1) with average 12+1 mg/kg DM
than (2) by 1044 mg/kg DM than (3) 8+3 mg/kg DM. The results obtained show that up a decrease in minerals with
an increase of extensivation in grass land under German conditions.

Session 04 Poster 16

Ruminal protein degradation of alfalfa hay by in situ measurement and nutritional system prediction
A. Vigh and C. Gerard
ADM Animal Nutrition, Neovia Talhouet, 56250, France, antal.vigh@adm.com

Dairy rations containing significant amounts of alfalfa hay are often difficult to balance, and the actual milk production
is regularly much lower than the predicted one. We hypothesis that this discrepancy could be related to an overestimation
of the rumen degraded protein of alfalfa hay by the prediction equation proposed by INRA2018 nutritional system,
based only on crude protein (CP) level, leading to diets deficient in fermentable proteins. Hence, the aim of this study
was to compare the protein effective degradability (ED_N) of alfalfa hay measured via the standard in sifu method,
with the predicted values using the INRA2018 equations, and, if relevant, to propose some adjustments. Alfalfa hay
was sampled from 40 commercial dairy farms from different European countries and analysed for Dry matter (DM),
cellulose, NDF, ADF, CP and enzymatic degradability (DE1). Among the initial samples, 10 were selected based
on their high variability of DE1 (sample variance 39.4) and low variability of CP (sample variance 6.9) contents,
and incubated between 0-72 h (7 time points) in the rumen of 3 dry cows. The residues were analysed for DM, CP
and NDF. The CP degradation kinetics were then adjusted using the Orskov model. Based on the initial CP content
(mean 170.04£9.2 g/kg DM) of the incubated samples, the ED N was also estimated using the INRA2018 prediction
equation. There was a significant difference (P<0.001) between the ED N measured in sifu and the estimated value
(resp. 56.1£2.1% and 70.94+0.5%). NDF content and DE1 were identified as factors significantly correlated to this
difference (mean A=14.7+1.8%). By including these parameters in an adjustment factor (A) to refine the prediction
equation (ED_Nadjusted = ED_N\r 2015 - A)» @ good correlation (R2=0.95, P<0.001) and similar absolute values
were found between measured and estimated values (resp. 56.1£2.1% and 56.2+1.9%). Although these results obtained
on this first dataset have to be confirmed on a larger one, the initial hypothesis of an overestimation of the ruminal
protein degradability seems to be confirmed, and shows that for dairy cow rations that include alfalfa hay, ruminal
protein availability could be the limiting factor for optimal diet valorisation.
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Residual feed intake calculated after weaning and finishing tests in Nellore cattle
S.FM. Bonilha, B.R. Amdncio, J.N.S.G. Cyrillo, R.H. Branco, R.C. Canesin and M.E.Z. Mercadante
Instituto de Zootecnia, Rodovia Carlos Tonani, km 94, 14.174-000 Sertdozinho, SP, Brazil; sarah.bonilha@sp.gov.br

Residual feed intake (RFI) is a measure of feed efficiency related to animal metabolism, being influenced by various
physiological processes at different stages of animal growth. This study aimed to evaluate the reclassification of 155
uncastrated Nellore males, based on RFI calculated after feed efficiency tests conducted in two different periods,
post-weaning with diet formulated for growth, and at finishing with diet formulated for carcass fattening. Based on
individual information of dry matter intake (DMI) and average daily weight gain (ADG), RFI was calculated for the
same animals after each feed efficiency test (post-weaning and finishing) as the residual of the regression equation
of DMI as a function of ADG and metabolic average body weight. Animals were classified as negative (RFI<0;
efficient) or positive (RFI>0; not efficient) RFI after each test. Spearman rank correlations were estimated between
DMI, ADG and RFI values in both tests. Post-weaning RFI values were plotted against finishing RFI values in order
to determine the change in ranking. Rank correlation coefficients found between DMI, ADG and RFI measured after
post-weaning and finishing tests were 0.17 (P<0.05), -0.08 (P>0.05), and -0.23 (P<0.01), respectively. From the 155
animals evaluated, 67 remained in the same RFI class in both tests (post-weaning and finishing) and 88 changed classes.
In other words, 56.7% of the animals were reclassified and 43.3% of the animals maintained the same classification
when comparing both efficiency tests. From the 88 animals that changed classification, 44 changed from negative to
positive RFI class and 44 changed from positive to negative RFI class, meaning that 28.4% of the animals changed
from efficient to not efficient and another 28.4% of the animals changed from not efficient to efficient in feed use.
In conclusion, there is reclassification of animals when the age of assessment and/or the type of diet used in the test
is modified.

Session 05 Theatre 1

Dairy herd reproduction management strategies for improved efficiency

J.M.E. Statham, M.W. Spilman and K.L. Burton

RAFT Solutions Ltd, RAFT Solutions Ltd, The Farm Yard, Sunley Raynes Farm, Galphay Road, HG4 3AJ, United Kingdom,
Jjonathan@raftsolutions.co.uk

Optimum dairy herd economic performance is generally achieved by maintaining a calving interval of 365 days.
Mitigating the environmental impact of dairy production requires efficient reproductive performance. Statham et al.
modelled reduction in greenhouse gas emissions intensity when reproductive management strategies such as fixed-
time insemination and sensor technologies were deployed. modelled the effects of fertility on emissions linking
changes in fertility to herd structure, number of replacements, milk yield, nutrient requirements and gas emissions.
Improving submission rate from 50 to 70% could reduce emissions of methane by up to 24% by reducing the number
of heifer replacements required to maintain herd size. A range of strategies are available to boost submission rates,
however adequate conception risk requires effective management of the root causes of poor reproductive efficiency.
Oestrus synchronisation techniques offer an effective approach to increased submission rate, but require intensive
hormonal intervention such as ‘Ovsynch’ and variations Co-synch, Heat-synch, Select-synch and Pre-Synch. Inclusion
of progesterone releasing devices has offered an alternative approach. Automated heat detection systems utilising
sensors based on cow activity, positioning or temperature sensors can accurately predict oestrus as can low milk
progesterone from in-line milking parlour systems. Root causes of poor reproductive performance require a holistic
herd-based approach and reproductive challenges such as early and late embryonic death may still have a significant
effect on reproductive outcome and herd performance. Both female and male factors should be considered at herd level
and include nutrition, infectious disease & environmental factors such as heat stress. Screening semen quality using
objective multimodal systems offers an important opportunity to address variations in male factors. Perturbations in
time-series data from sensors such as milk meters and activity meters offer emerging opportunities for managing the
resilience and efficiency of dairy herds, ranking cows on those parameters to manage herd status over time.
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Session 05 Theatre 2

Randomized field study of extended lactation in 48 Danish dairy herds

V.M. Thorup’, G. Simpson', AM.H. Kjeldsen’, L.A.H. Nielsen’ and S. Ostergaard’

! darhus University, Department of Animal Science, Blichers Alle 20, 8830 Tjele, Denmark, 2’SEGES Innovation P/S,
Livestock, Agro Food Park 15, 8200 Aarhus N, Denmark; vivim.thorup@anis.au.dk

Deliberately delaying the first insemination is a reproduction management strategy, which potentially benefits farmer
economy, greenhouse gas emission and animal health. Delaying pregnancy improves milk production persistency
and reproductive performance. Cows with a high milk yield throughout an extended lactation have a high yield in
previous lactation and early in the present lactation. Our study aims to develop a more detailed model for selecting
cows suitable for extended lactation. We recruited 48 Danish dairy herds; hereof 37 Holstein and 11 Jersey; 40
conventional and 8 organic; 13 robotic and 35 parlour milking herds. Within each herd we randomly selected 20
cows for extended lactation and 20 cows as control, in total 1,920 cows. We defined extended lactation as current
voluntary waiting period before first insemination in a given herd plus 100 days. No changes to replacement strategy
were requested. We intended to follow cows until 150 days into the lactation following the extended lactation. Data
collection started August 2020 with expected end in March 2023. In February 2022, 14 cows have completed the
study, 553 left prematurely, and 1,353 cows are ongoing. Of the ongoing, 81% are undergoing the extended lactation
or serving as control. Extended cows are inseminated on average 4 days (+38 days) earlier and control cows 29 days
(£35 days) later than expected. Preliminary results show that pregnancy rate after first insemination in the extended
lactation was 52.3% for extended cows and 46.6% for control cows. Additional production variables will be analysed.
In conclusion, reproductive performance was improved in cows undergoing extended lactation. Future work will
involve further investigation of reproduction and production traits, as well as early lactation prediction of late lactation
milk yield. We thank the Danish Milk Levy Foundation for supporting our study.

Session 05 Theatre 3

Consequences of an extended lactation for metabolism of dairy cows in different stages of lactation

E.EA. Burgers], R.M.A. Goselink!, R.M. Bruckmaier?, J.J. Gross?, A. Kok! and A.TM. Van Knegsel]

' Wageningen University, De Elst 1, 6700 AH Wageningen, the Netherlands, *Veterinary Physiology, Vetsuisse Faculty,
University of Bern, 3012 Bern, Switzerland; ariette.vanknegsel@wur.nl

An extended calving interval by extending the voluntary waiting period (VWP) reduces the calving frequency. An
extended VWP could be associated with altered metabolism, due to delayed gestation and more time in late lactation
with lower milk production. This study evaluated the metabolism of cows with different VWP during different
stages of lactation. Moreover, relations between cow characteristics before insemination and lactation performance
were analysed, to identify cows with lower risk for low milk production and increased body condition end lactation.
Holstein-Friesian cows (n=153) were blocked and randomly assigned to a VWP of 50, 125, or 200 days (VWP50,
VWP125, or VWP200), and followed from calving until 6 wk after next calving. Weekly, from 2 wk before until
6 wk after both calvings, plasma samples were analysed for non-esterified fatty acids (NEFA), B-hydroxybutyrate,
glucose, insulin, and IGF-1. During lactation, plasma samples were analysed for insulin and IGF-1 every 2 wk. Fat-
and-protein-corrected milk (FPCM) and body weight (BW) gain were calculated weekly. Cows were divided in two
parity classes (primiparous and multiparous). During gestation, multiparous cows in VWP200 had greater plasma
insulin and IGF-1 concentrations and lower FPCM compared with cows in VWP50 or VWP125, and greater BW
gain compared with cows in VWP50 (3.6 vs 2.5 kg/wk). During gestation, primiparous cows in VWP125 had greater
plasma insulin concentration compared with cows in VWP50, but the VWP did not affect body condition or FPCM.
During the first 6 wk of the next lactation, multiparous cows in VWP200 had greater plasma NEFA concentration
compared with cows in VWP125 or VWP50 (0.41 vs 0.30 or 0.26 mmol/l). For primiparous cows, the VWP did not
affect metabolism, BW, or FPCM during the next lactation. Independent of VWP, higher milk production and lower
body condition before insemination were associated with higher FPCM and lower body condition end of the lactation.
Variation in these individual cow characteristics could call for an individual approach for an extended VWP.
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Milk yield during second lactation after an extended voluntary waiting period in primiparous cows

A. Edvardsson Rasmussen!, C. KronqvistI, E. Strandbergz and K. Holtenius!

ISwedish University of Agricultural Sciences, Department of Animal Nutrition and Management, Box 7024, 750 07 Uppsala,
Sweden, 2Swedish University of Agricultural Sciences, Department of Animal Breeding and Genetics, Box 7023, 750 07
Uppsala, Sweden; anna.edvardsson.rasmussen@slu.se

A prolonged voluntary waiting period (VWP) may be beneficial for primiparous cows in terms of better fertility
without compromising average milk yield per day in the calving interval (CI). A few studies have also reported
increased milk yield during the beginning of the subsequent lactation. The aim of this study was to investigate the
effect of a prolonged first lactation VWP on milk yield during a complete second lactation. This was done as a part of a
randomized controlled trial with 631 primiparous cows in 16 commercial farms in the south of Sweden. Data including
calvings, inseminations, and test-day yields was collected during two lactations from the Swedish milk recording
system. Cows that followed the planned VWP during their first lactation (25-95 and 145-215 days for the traditional
and extended VWP group, respectively) and completed their second lactation with a third calving were included in
the current results. No intervention was performed for the VWP during the second lactation. The preliminary results
show that the mean 305-day lactation yield was higher in the extended VWP group (12,069 kg ECM, n=115) than
in the traditional VWP group (11,392 kg ECM, n=157) during the second lactation (P<0.01). Moreover, the average
milk yield per day during the second CI was higher for the cows with an extended VWP (34.6 kg ECM/CI day) than
for the cows with a traditional VWP (32.5 kg ECM/CI day, P<0.01). In conclusion, these results suggest that cows
that receive an extended VWP during their first lactation have higher milk yield during their second lactation than
cows receiving a traditional first lactation VWP.

Session 05 Theatre 5

Fertility in high yielding dairy cows with extended second lactation — a randomized controlled trial

A. Hansson!, C. Kronqvistz, R. Ba°ge3 and K. Holtenius?

Wéixa, PO. Box 30204, 104 35 Stockholm, Sweden, *Swedish University of Agricultural Sciences, Department of Animal
Nutrition and Management, P.O. Box 7024, 75007 Uppsala, Sweden, 3Swedish University of Agricultural Sciences,
Department of Clinical Sciences, P.O. Box 7054, 75007 Uppsala, Sweden, annica.hansson@yvxa.se

The present recommendation is that Swedish dairy herds should aim for 12.5 months calving interval (CI). In practice,
farmers are advised to strive for a voluntary waiting period (VWP) of 50 days. However with extended VWP the
high yielding cow might be in a better energy balance and better prepared for a new pregnancy. High yielding cows
with persistent lactation might improve production result with a longer CI. The metabolic stress during the transition
at dry off might be milder because milk yield likely would be lower. The period around calving when the cows are
at highest risk for diseases would occur less frequently in the cow’s life. Also the length of the milk producing life
could increase with a longer CI. The aim of this study was to evaluate the effect on fertility from prolonged VWP in
potentially high yielding dairy cows in their second lactation. Two herds connected to the Swedish milk recording
scheme volunteered for a randomized controlled study. Cows having their second calf from December 2019 until
December 2020 were randomized to 50 days VWP (VWP50) or 140 days VWP (VWP140). Conception rate was
analysed using a chi? test. Average herd milk production exceeded 11,600 kg milk. In VWP50, seven cows got a
culling decision before insemination yielding a final dataset of n=97 inseminated cows. In VWP140, 12 cows got a
culling decision before insemination yielding a final dataset VWP140 n=82 inseminated cows. Preliminary results
show that first service conception rate was higher (68.3%) with VWP140 compared to VWP50 (51.5%) (P<0.05).
There was no significant difference in proportion of cows finally getting pregnant, VWP 50 90.7% and VWP 140
91.5%, (P=1.00). In conclusion, these preliminary results suggest that longer VWP can improve conception rate at
first insemination compared with traditional VWP without altering culling rate due to poor fertility for high yielding
dairy cows in their second lactation.
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Extended lactation as a potential strategy to effectively manage calf numbers in dairy farming

J. Gresham, C. Reiber and M.G. Chagunda

Universtiy of Hohenheim, Department of Animal Breeding and Husbandry in the Tropics and Subtropics (49%h),
Garbenstrasse 17, 70599 Stuttgart, Germany, josephine.gresham@uni-hohenheim.de

Conventional and organic dairy production rely predominantly on a few selected high-yielding breeds. The focus on
milk production results into male offspring that have low fattening abilities and hence little to no economic value in
the beef industry. This leads into a conflict between production goals and ethical considerations. Delaying insemination
and the dry-off time extends the lactation and thereby prolongs calving interval, which could naturally reduce the
number of calves born in a cow’s lifetime. The current study aimed to: (1) examine the current application of extended
lactation (EL) on dairy farms in Southern Germany; (2) identify the assessed adoption potential and the biological
potential of EL; and (3) assess the potential of EL in managing calf numbers using the assessed adoption potential
and biological potential. Qualitative and quantitative data were collected from 310 farms, who indicated their interest
in EL and their perceived feasibility in its use on a Likert scale. The combination of interest and feasibility was used
to assess the adoption potential. From the study, 46.8% of farmers used EL. Through correlation analysis significant
relationships between use of EL and breed as well as milk yield/cow were found. Further, significant relationship
was found between current users and interest in use of EL. In the survey, 39.8% of farmers perceived the feasibility
of EL as ‘high’ to ‘very high’. Of the farmers currently not using extended lactation, 17 (12.8%) were identified as
potential adopters. If all potential adopters were to apply EL by three or six months, it could result in a reduction of
1.8 or 3.5% in calve numbers respectively. Biological and assessed potential indicate that extended lactation can be
used as a strategy to manage calf numbers.

Session 05 Theatre 7

Individual approach of extended lactation period in dairy cows to reduce the use of antibiotics

P. Sanftleben, T. Kuhlow and A. Rémer

State Research Centre of Agriculture and Fisheries Mecklenburg-Vorpommern (LFA), Wilhelm-Stahl-Allee 2, 18196
Dummerstorf, Germany; p.sanfileben@lfa.mvnet.de

The average milk yield of cows in Germany increased by about 2% per year, which in review leads to a doubling of
milk yield in relation to the last 50 years. This is associated with an increase in management requirements. Despite
slight modifications of breeding values, longevity and fertility are still below the genetic potential. Although first
luteal activity is delayed as milk yield increases, calving interval (CI) limit recommendations of 365 to 400 days are
maintained. This aim makes early insemination necessary. However, this leads to still high milk yields at the time of
dry-off with a correspondingly increasing risk of mastitis. Increasingly, detection of mastitis- and environmentally
associated bacteria with an extended resistance spectrum is becoming more common. However, it has been proven
that good udder health can be achieved with a minimized use of antibiotics, which is also in the interest of consumers.
By extended lactation, a reduction in antibiotic use considered over time is possible. The reason for this is a lower
frequency of passing through critical phases for udder health. Furthermore, fertility and milk yield can be improved.
Thus, the results showed an increase in 305-day milk yield by 1,048 kg milk per cow on average for extended CI
from over 460 days compared with a CI of less than 370 days. Due to heterogeneity of cows in a herd, an individual
animal approach is required to facilitate a tailored lactation pattern based on current performance parameters. For this
purpose, a calculator was developed as a matrix for the decision of a extended voluntary waiting period (VWP). This
calculator will be available to farms as a Shiny web app in future. The underlying algorithm is a regression model
(Rzad-:O.%) and gives an estimate of a least VWP based on milk yield (average of the last 7 days) and current days
in milk. Additionally, a differentiation into primiparous and multiparous cows is made based on their persistence of
lactation. In order to train and validate the model, applicability, practicability and robustness of the prototype will be
tested on 11 dairy farms in Germany and newly acquired data will be implemented.
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What is an optimal body condition profile for reproduction in dairy cows?

C. Dezetter!, F. Bidan?, L. Delaby3, S. Fréret* and N. Bédeére’

Ecole Supérieure d’Agricultures, USC 1481 URSE, INRAE, 49007 Angers, France, *Institut de [’élevage, 149 rue de Bercy,
75595 Paris, France, SPEGASE INRAE, Institut Agro, 35590 Saint Gilles, France, ?CNRS, IFCE, INRAE, Université de
Tours, PRC, 37380 Nouzilly, France; c.dezetter@groupe-esa.com

The relationships between body condition score (BCS) and reproductive performance of dairy cows exist. A BCS of
3.0 at calving and a maximum loss of 0.5 points at the beginning of lactation are recommended. However, individual
profiles of BCS vary between cows. This work aimed to study the relationships between reproductive performance
and different BCS profiles. Data from 6 French experimental farms with Holstein or Normande cows were used. Only
lactations of cows inseminated at least once and with enough BCS records to estimate a BCS profile were used, i.e.
1,685 lactations of Holstein cows and 482 lactations of Normande cows. Artificial insemination (Al) and successive
calving dates, total and maximum milk yield, average fat plus protein, and sanitary events related to reproduction
(metritis, calving difficulty, etc.) were recorded. For 721 lactations, ovarian cyclicity status, determined using milk
progesterone profile were available. BCS profiles were established by breed using a PCA on 9 variables: 5 BCS
variables at fixed stages (calving, then 28 d, 56 d, 98 d, and 210 d postpartum) and 4 variables of BCS variation between
these stages. Then, variance analyses were performed to identify differences between BCS profiles for reproductive
performance. Total milk yield averaged 7,500 kg (+1,816 kg) and the total calving rate averaged 73% (from 55% to
88%). Four BCS profiles were identified in the Holstein breed and 3 in the Normande breed. In the Holstein breed, a
‘lean’ profile was identified with a total calving rate lower than for the other three profiles. In the Normande breed, a
‘fat’ profile was identified with a lower calving rate at first Al than the other two profiles. In conclusion, the profiles
identified were consistent with the literature. Cows that were too thin or too fat were more likely to fail at breeding.
However, the differences in calving rate at successive Al, days open, and ovarian cyclicity were small between BCS
profiles and showed that reproductive failure is multifactorial and difficult to attribute solely to one BCS profile.

Session 05 Theatre 9

Increasing longevity of dairy cows reduces methane emissions and improves economy in dairy herds

J.B. Clasen!, WF. Fikse?, M. Ramin® and M. Lindberg?

! Aarhus University, Center for Quantitative Genetics and Genomics, Blichers Allé, Tjele, Denmark, *Viixa, Ulls vig, Uppsala,
Sweden, 3Swedish University of Agricultural Sciences, Agricultural Research for Northern Sweden, Verkstadsgatan, Umed,
Sweden, *Swedish University of Agricultural Sciences, Animal Nutrition and Management, Ulls vig, Uppsala, Sweden;
Julie.clasen@qgg.au.dk

Animal welfare and climate impact are important factors in dairy production. Increased cow longevity is highly
associated with better animal welfare, and methane (CH,) emissions per kg milk and meat are expected to decrease
as productive life of the cow increases. The aim of this study was to investigate different herd management strategies
to improve cow longevity and the climate impact of milk and meat output. A simulated base scenario illustrated an
average Swedish dairy herd. Economic calculations included costs and income associated with rearing dairy bulls and
beef x dairy calves until slaughter. Cows in the base herd had 2.8 years of productive life and emitted 19.4 g CH,/
kg energy corrected milk (ECM) produced during their lifetime. Adding meat from the culled cow and her offspring
resulted in emissions of 211 g CH,/kg meat (carcass weight), and a yearly profit of €27.4 per cow. Improving fertility
increased productive years per cow by 1 year, an increase in meat output, and a reduction of replacement heifers.
Lifetime emissions decreased to 197 g CH,/kg meat, and 17.6 g CH,/kg ECM, and the profit was €38.4 more per
cow-year than in the base. Halving the risk of diseases or cow mortality increased productive life with 0.1 and 0.3
years, respectively, and had similar CH, emissions as the base herd, but only the latter would earn substantially more
(+€36.3) because of a reduction in replacement heifers. Keeping all heifers for replacement reduced productive life
by 0.8 years, and increased milk, meat and number of replacement heifers per year. CH, emissions increased to 240 g
CH,/kg meat and 21.6 g CH,/kg ECM produced, with a loss of €13.2 per cow-year relative to the base. In conclusion:
management strategies aiming to improve longevity and reduce the number of replacement heifers in favour of more
offspring to meat production was found to be beneficial from both an economic and environmental point of view.
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Evolution in performances of French dairy cattle herds transitioning towards 3-breed crossbreeding

J. Quénon!, S. Ingrand® and M.-A. Magne'3

!INRAE, AGIR, 24 chemin de Borde Rouge, Auzeville CS 52627, 31326 Castanet Tolosan Cedex, France, 2INRAE, UMR
Territoires, 9 avenue Blaise Pascal CS 20085, 63178 Aubiére Cedex, France, SENSFEA, BP 22687 2 route de Narbonne,
31326 Castanet Tolosan Cedex, France; julien.quenon@inrae.fr

There is a lack of references on the evolution of the performance of dairy cattle herds from commercial farms, in
which dairy crossbreeding is implemented in various initial breeding situations, modalities and evolution dynamics.
The objective of this study was therefore to analyse the changes in zootechnical performance at the herd level (milk
production, useful matter rate, fertility and udder health) induced by the introduction of crossbreeding and to evaluate
the factors explaining these changes. We relied on a sample of 13 French dairy herds, from which we extracted breed
and 6,628 lactation performances data from 2009 to 2017. We modelled the evolution of performances over this period
by linear regression. We considered several explanatory variables: the initial state of zootechnical performance, the
initial state of farm structure and management and their evolution, modelled by linear regression. In order to assess
the factors that explain evolution in performances among the explanatory variables, we performed several partial
least squares (PLS) regressions. Our results show that crossbreeding has a significant effect on the evolution of the
zootechnical performance of the herds, but as one explanatory factor among others, such as the systemic changes
implemented or the stage of progress in the practice of crossbreeding. The implementation of dairy crossbreeding in
purebred herds contributes to improving their fertility performance at the expense of milk productivity per cow, which
the vast majority of farmers compensate by increasing the size of the herd. The effects of crossbreeding on milk quality,
udder health and longevity are more contrasted. These results enhance our knowledge of dairy crossbreeding by taking
into account the biological and decision-making dimensions that, in the long term, build the multi-performance of
herds and the genetic diversification induced in herds by the use of crossbreeding.

Session 05 Theatre 11

Effect of pre & postpartum DCAD levels on productive and reproductive performance of female buffaloe

H. Metwally! and S. Elmashed?

! Ain Shams University, Faculty of Agriculture, Animal Production, Shubra ElKhaime, 11241, Egypt, °Animal Production
Research Institute, Animal Production, Dokki, 12681, Egypt; sh.elmashed@hotmail.com

A total of 96 female multiparus (2, 3 and 4 seasons) buffalo cows were used to investigate the effect of pre and
postpartum DCAD levels on productive and reproductive performance. Animals were divided into two main groups
three weeks before expected parturition (48 each). Each group received one of two tested DCAD level Group A:
(0 DCAD level mEq/kg DM) Group B: (- 100 DCAD level mEqg/kg DM) Each group of prepartum treatments was
divided into two subgroups postpartum DCAD levels. Group A: (0 DCAD level) 1 (+150 DCAD level) 2(+250 DCAD
level) Group B: (-100 DCAD) 3(+ 150 DCAD level) 4(+ 250 DCAD level) Treatments started on day (0) postpartum
and lasted for 150 days of milk (DIM). Blood &urine samples were collected from four animals in each group every
week pre& postpartum. Results obtained indicated that: 1. Incidence of subclinical hypocalcaemia was noticed in 16
females 3 days postpartum in group A. 2. Serum Ca conc. 3d. after parturition was the least for group A(1,2) (6.1,6.2
mg/dl) while, it was higher for group B(3.,4) (7.9,8.1 mg/dl) 3. Serum Mgé& P Conc. Were not affected by treatment
ranged between (1.8-2.1) and (4.9,5.3 mg/dl) respectively. 4. Blood parameters showed that serum urea, Creatinine,
AST & ALT Averaged (30.2,1.3 mg/dl, 44.5, 21.0 Tu/l) respectively. 5. Group B (3)showed the highest (P < 0.5)
milk yield 3,660 kg/305 d., fat percent 6.9% and fat yield 252.54 kg/305 d. 6. No. of cervices per conception was
lower for groups A(2), B(3) and B(4) 1.1,1.2&1.3 respectively, compared with group A(1) (2.1) and calving intervals
decreased for the same groups. 7. Serum Progestrone levels decreased from 1.6 prepartum to 0.35 postpartum (pg/
dl), while treatments didn’t affect progesterone conc. 1d. postpartum (0.71 overall mean pg/dl). It was recommended
that (-100 prepartum with +150 or + 250 postpartum prevented subclinical hypocalcaemia and improved productive
and reproductive buffalo performance.
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System dynamics for complexity understanding in animal nutrition and farm management

A.S. Atzorit2, B. Atamer-Balkan!3 and A. Gallo*3

1System Dynamics Italian Chapter, Via Marconi 19, 00146 Rome, Italy, *Dipartimento di Agraria, University of Sassari,
Italy, V. Italia39, 07100 Sassari, Italy, 3Catholic University of Sacro Cuore of Piacenza, Via E. Parmense 84, 29121
Piacenza, Italy; asatzori@uniss.it

System Dynamic (SD) is a modelling technique to improve complexity understanding and forecast future trends
for managerial purposes. Qualitative SD modelling include the causal system description with links, feedbacks and
connections among variables drawing loop diagrams (CLD) of circular interactions. It represent the endogenous
structure driving the system behaviour over time. Quantitative modelling translate it in Stocks and Flows diagrams
(S&F) were connections are explicit as differential equations. Feedback loops determine the system behaviour,
positive and negative loops generate exponential and asymptotic behaviour over time, respectively. The modelling
process is object-oriented particularly adapt to field experts, not requiring high mathematical skills. This work
aimed to present SD application in nutrition (rumen dynamics) and farm management (herd model) to show simple
SD structures and behaviours. A more complex model shows powerful SD applications in dairy management. The
modelling step included: (1) a survey to gather farm data from 2015 to 2019; (2) the development of a S&F model
on Vensim® (Ventana, Inc) describing heifer stock raising and the reproduction loop of cows, described with 4 basic
stocks (early lactating, open, pregnant and dry cows). Calibration was performed on historical records of cattle
categories, reproduction parameters and culling rates. Average farm characteristics in the same period consisted of
1,154+58 milking cows and 1,375445.2 heifers whereas dry matter intake (DMI) and milk yield were on average
equal to 24.242.4 and 34.0+3.4 kg/d per head, respectively. From model input based on farm data in Jan 2015 the
model predicted with good accuracy the oscillating seasonal pattern of historical farm records of cattle consistency
and milk deliveries until 2019. Cow consistency and milk deliveries were predicted with a RMSPE of 3.5% and 7.2%
of observed values and good precision (r>=0.68 and 0.72) respectively. Economic and environmental submodels are
under development. SD can have broad applications in any sector of the animal science.

Session 05 Theatre 13

Relations between animal, carcass and meat characteristics across 15 European breeds

A Albechaalanyl'z, MP Ellies—Omyl 2 J. Saracco’, M.M. Campo?, I Richardson®, P Ertbjergﬁ, M. Christensen’, B.
Paned?, S. Failla®, J.L. Williams®1? and J.F. Hocquettel

1INRAE, UMR1213, 63122 Theix, France, 2Bordeaux Sciences Agro, CS 40201, 33175 Gradignan, France, 3Univ.de
Bordeaux,INRIA, Av. de la Vieille Tour, 33400 Talence, France, *Univ.of Zaragoza — CITA, Av.Montaiiana, 50013 Zaragoza,
Spain, 3 Univ.of Bristol, Langford, BS81TH Bristol, United Kingdom, 5Univ.of Helsinki, Koetilankuja, 00014 Helsinki,
Finland, "Univ.of Copenhagen, Frontmatec-Smoerum A/S, 2765 Smoerum, Denmark, SCREA, Via Salaria, 00015 Roma,
Italy, 9Univ. Cattolica del Sacro Cuore, Via Emilia Parmense, 29122 Piacenza, Italy, 10ypiy, of Adelaide, Adelaide, SA
5005, Australia; john.albechaalany@doctorant.uca.fr

In this study, 436 young bulls from 15 cattle breeds were reared in five different countries following the same
experimental protocol. In all stations, the energy density ratio and protein content of the diet were similar. Animals
were slaughtered at 15 months of age, and samples were collected 24 h post-mortem from the Longissimus thoracis
muscle between the 6™ and 13t left ribs. Each animal was characterized by a total of 51 variables representing animal
performances, muscle biochemistry as well as sensorial and nutritional characteristics of beef quality. A statistical
approach based on clustering of variables has been elaborated using the ClustOfVar package (R software 3.6.1).
Using the parturition stability method, nine clusters were retained. The relationships between the variables in each
cluster were studied using the principal component analysis (PCA) approach. The 15* dimension of eight clusters
were considered representative, showing the highest variations between variables except from one cluster where two
dimensions were considered. Each group of variables in each cluster emphasizes different characteristics: physiological
traits such as the muscle mass (clusters 1 and 2), fat mass (cluster 2), maturity (cluster 3); muscle biochemistry such as
levels of enzymes involved in ageing (cluster 4); sensorial traits such as tenderness and juiciness (cluster 5), the muscle
oxidative type (cluster 6); meat colour (clusters 7 and 9) and lipids (cluster 8). As a conclusion, the characteristics
related to body composition, muscle biochemistry, sensorial traits and meat colour show an independent relationship
across breeds.
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Multivariate analysis of beef carcass traits processed by a slaughterhouse in Brazil

N.S.R. Mendes!?, S. Chriki3, M.P. Ellies—Omy1 Ay Payetg, T.E Oliveira® and J.F. HocquetteI

IINRAE, UMRI213, Theix, 63122, France, *School of Agronomy, Federal University of Goids, Campus Samambaia,
Rodovia Goidnia-Nova Veneza Km-0, Caixa Postal 131, 74690-900, Brazil, 3Isara — Agro School for Life, 23 rue Jean
Baldassini, CEDEX 07, Lyon, France, 69364, France, *Bordeaux Sciences Agro, CS 40201, Gradignan, 33175, France;
nathaliasrm@gmail.com

Thanks to the increasing demand in foreign markets for Brazilian beef and to the need to produce high-quality meat,
we investigated the effects of pre- and post-slaughter factors on beef carcass traits. In particular, we hypothesized,
according to the scientific literature, that pre-slaughter transport of bovines over distances would cause stress to
the animals. This would result in a carcass with reduced quality, due to a higher ultimate pH resulting from stress
induced by long distance transportation. The data used were from 30,232 Nelore carcasses, supplied by a commercial
slaughterhouse in Inhumas, Brazil. All carcasses were evaluated at 24 h post mortem. Principal component analysis
was performed using R software (version: 4.1.2). The results show a correlation between animal maturity (dentition,
relative to the age of the animals) and weight (axis 1). Then, a linear regression model indicates that distance does
not have any significant effect on pH (P=0.51), while carcass weight significantly affects pH (P<2x10°0 ***) with a
low coefficient of 2.67x 104, thus with a very small effect. Maturity negatively affects pH as well (P=1.86x 104 ***)
but also with a very small effect (-7.87x10°%). In brief, pH=5.67 + 2.3x107° distance + 2.67x10 weight -7.87x10™*
maturity. In conclusion, beef carcass characteristics can be affected by animal weight and maturity, but only to a
moderate extent. The hypothesis that long distances would significantly interfere with beef quality was not confirmed
within the Nelore breed, probably because of a low stress sensitivity during transportation with the studied animals.

Session 05 Poster 15

Comparison of culling reasons of 30 Swiss dairy farms with low versus high productive lifespans

R.C. Eppenstein and M. Walkenhorst

Research Institute for organic agriculture FiBL, Animal Science, Ackerstrasse 113, 5070 Frick, Switzerland, rennie.
eppenstein@gmail.com

Increasing the productive lifespan of dairy cows is an important means to lowering the environmental impact of
dairy production. Since the culling rate is directly linked to the productive lifespan, understanding differences in
culling rates and culling reasons across farms with differing productive lifespans can indicate routes to improve herd
management strategies. Previous works have shown that reproductive problems, poor udder health, feet and claw
disorders, metabolic and digestive disorders as well as low production levels are the major culling reasons among
dairy cow herds across Europe. However, few studies have explored to which extend culling reasons differ among
dairy farms with high productive lifespans, versus farms with low productive lifespans of their dairy herd. Within
the framework of a larger Swiss research project, we conducted interviews with 30 Swiss dairy farms and collected
detailed information on each culling decision 5 years retrospectively. The interviewed farms were preselected as
matched pairs, such as to be similar in their characteristics (cow breed, production zone, production type, productivity
level, herd management strategies), but to differ with regards to the average productive lifespan (APL) of their dairy
herds. The characteristics of the 15 pairs were furthermore selected to be representative of the Swiss dairy sector. On
average, farms with a low APL culled 43% of their herd per year, while farms with a high APL culled 29% per year.
Reproductive problems were cited with a similar frequency among both low and high APL farms. Farms with low
APL culled more frequently due to problems with udder health, metabolic disorders and low production levels, while
farms with high APL culled more frequently due to feet and claw disorders, ‘old age’ and sales for dairy purposes.
The present study sheds light onto culling reasons that most strongly reduce the productive lifespan of dairy cows,
thus showing a route to improved dairy herd management.
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Genetic evaluation of reproductive efficiency traits in Portuguese Holstein Cattle

A. Rocha®?, H.T. Silva®, C.N. Costa? and J. Carvalheira®?®

ICECA-ICETA, P. Gomes Teixeira, Apartado 55142, 4051-401 Porto, Portugal, °’ICBAS, U.Porto, Rua J.V. Ferreira,
228, 4050-313 Porto, Portugal, 3U.EVicosa, Dep. Animal Science, U.FV,, 36570-000 Vicosa, Brazil, *Embrapa Gado de
Leite, Embrapa, 36038-330 Juiz de Fora, Brazil, SBIOPOLIS-CIBIO, U.Porto, R. Padre A. Quintas, 4485-661 Vairdo,
Portugal; jgc3@cibio.up.pt

Increased milk production has been the main objective of most breeding programs for the Holstein breed. In Portugal
for the last 50 years, selection of dairy cattle coupled with management improvements resulted in a production
increase of almost 6,000 kg of milk/cow/year. However, reproductive efficiency has decreased over the years with
a steady increase in the number of artificial inseminations per pregnancy, on calving to 15t Al interval (CAI), on
days open (DO), and on calving intervals (CI). Initially, the program of genetic improvement took into account only
production parameters (milk and milk components), functional characteristics (somatic cells count), and conformation,
to construct the Total Merit Index (M€T). Routine genetic analysis for those reproductive traits including daughter
pregnancy rate (DPR) defined as the percentage of oestrus cycles of 21 days, needed to get a pregnancy after 42 days
of voluntary waiting period, are now established with 2 official genetic evaluations per year. Phenotypic mean + SD
for 2021 were 427+84 d for CI, 88+32 d for CAI, 124+53 d for DO and 28+17% for DPR. Heritability for these traits
were low and varied between 0.05 and 0.09 with negative genetic correlation with production traits (CI-milk: -0.04,
CAlI-milk: -0.16, DO-milk: -0.08). Larger CI, CAI, DO represent lower reproductive efficiency, and inversely, higher
DPR indicates increased reproductive efficiency making it more ease to understand in a selection index context. CI,
CALl, and DO had an almost coincident pattern for the genetic progress curve over the years, while the curve for DPR
is almost the inverse. Genetic progress for DPR have been improving in recent years, with positive trend of 0.4%/
year in males and 0.3%/year in females. This improvement may be the result of indirect selection due to the use of
imported semen from sires selected for high fertility. Since 2022, reproductive traits are also included in IPT, a new
total merit index for dairy cattle in Portugal.

Session 05 Poster 17

Effect of cow resting time during dry period on colostrum production and quality

G. Gislon, A. Sandrucci, A. Tamburini, S. Mondini, M. Zucali, S. Bonizzi and L. Bava

Universita degli Studi di Milano, Scienze Agrarie e Ambientali, via Celoria 2, area Zootecnia, 20133, Italy, giulia.gislon(@,
unimi.it

Colostrum quality is crucial for adequate transfer of passive immunity to the new-born calves, and it may be influenced
by several animal and management factors: among others it may be affected also by cows resting time, during the dry
period. The aim of the study was to investigate the effect of dry period length, parity number and resting time during
cow dry period, on colostrum production and quality. In addition, the effect of colostrum production on the quality was
investigated. Data were collected in two dairy farms, located in Lombardy (Italy), where dry cows were reared in a
free-stall pen, either with cubicle housing system or deep litter system. Activity of 37 cows were automatically recorded
by individual 3-axes acceleration loggers (HOBO Pendant G Data Loggers, Pocasset, MA), throughout the duration
of dry period. Colostrum quality was measured both by electrophoresis, as immunoglobulins concentration (IgG g/1),
and by digital refractometer as Brix %. Data were analysed by Proc GLM, using SAS 9.4. The results highlight that
colostrum quality, in terms of IgG concentration, was significantly affected by resting time (P=0.0597), number of
parity (P=0.0028) and colostrum production (P=0.0118). In particular, a higher IgG concentration was associated with
a shorter resting time (67.6 vs 47.1 g/1, for resting time <767 and >767 minutes/day, respectively), higher number
of parity (74.3 vs 40.3 g/1, for multiparous and secondiparous cows, respectively) and lower colostrum production
(71.3 vs 43.4 g/1, for <8 and >8 | of colostrum, respectively). No effect of dry period length on IgG concentration was
detected. However, colostrum quality, as Brix%, was significantly affected only by colostrum production (P=0.0047),
with higher Brix percentage in the presence of lower colostrum production (26.6 and 21.7% Brix, for <8 and >8 | of
colostrum, respectively). Colostrum production was not significantly affected by animals resting time during the dry
period, nor by the other parameters tested. Acknowledgements: The study was supported by Progetto MAGA Regione
Lombardia, OPERAZIONE 16.1.01 — Gruppi Operativi PEIL.
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Gestation length in Swiss Holstein cows

A. Burren and H. Joerg

Bern University of Applied Sciences, School of Agricultural, Forest and Food Sciences HAFL, Linggasse 85, 3052,
Switzerland; hannes.joerg@bfh.ch

This study examines the impact of the sire breed on the gestation length in Swiss Holstein (HO) cows. Data from
a total of 501,709 HO cows from the years 2000-2021 with a total of 19 different sire breeds were provided by the
breeding association Swissherdbook. A random sample of 99,921 observations was taken from this data set, with the
various sire breeds represented as follows: Purebred Simmental Cattle descending from Swiss genetics (S160) 1,640,
Purebred Simmental Cattle descending from international genetics (SI70) 143, Angus (AN) 1,308, Belgian Blue (BB)
1,261, Blonde d’Aquitaine (BD) 389, Swiss Brown (BV) 211, Charolais (CH) 433, Holstein (HO) 69,603, Eringer
(HR) 173, Jersey (JE) 177, Limousin (LM) 10,997, Montbéliard (MO) 626, Normande (NO) 246, Original Swiss
Brown (OB) 57, Brown Swiss (BS) 148, Pinzgauer (PI) 373, Red factor carrier (RF) 1,299, Red Holstein (RH) 2,413
and Swiss Fleckvieh (SF) 8,424. The relation between the gestation length and sire breed has been investigated by a
linear mixed model. The model included the fixed effects month of calving, milk linear and squared, calf age linear
and squared, number of calves born by gender (litter size), sire breed, as well as sire as random effects and residual
effect. The longest gestation length occurred with the sire breed Blonde d’Aquitaine of 289.0 days, followed by the
sire breeds PI, LM, OB and SI at 288.9, 288.6, 288.4 and 288.0 days, respectively. The shortest gestation length
resulted from the sire breed Red factor carrier at 282.5 days, followed by the breeds JE, RH, HO and AN, at 282.6,
282.6, 283.0 and 283.0 days, respectively. The remaining breeds had gestation lengths of between 283.2 and 286.8
days. Both the gender and the number of calves born have an impact on the gestation length. The gestation length
of male calves is approximately a day longer than of female calves (f=284.7 days; m=286.0 days). In the case of
twins, the gestation length of female twins and male and female twins was 280.5 and 281.1 days, respectively. The
gestation length of male twins was 281.3 days. The results show that breeders can influence the gestation length by
their selection of sire breed.

Session 05 Poster 19

Theobromine promotes short-term and long-term sperm survival in a dose-dependent manner

M. Duracka, J. Kovdc, F. Benko, N. Lukac and E. Tvrdd

Institute of Applied Biology, Faculty of Biotechnology and Food Sciences, SUA in Nitra, Tr. A. Hlinku 2, 949 76 Nitra,
Slovak Republic; michaelduracka(@gmail.com

Theobromine (TBR) was found as a powerful antioxidant and antimicrobial substance in tea, coffee and cocoa.
Bioactive substances are popularly used as effective supplements for bovine semen preservation media. So far, there
are no published data about the effects of TBR on the sperm quality. The aim of this study was to analyse effect of
different TBR concentrations (0 — Control group, 5, 10, 50, 100 and 200 pmol/l) during incubation times of 0, 2 and
24 h at room temperature. For this purpose, computer-aided semen analysis (CASA) was performed to analyse the
sperm motility. The sperm membrane and acrosome integrity were determined using the carboxyfluorescein- and
fluorescein isothiocyanate-peanut agglutinin-based methods. Mitochondrial succinate dehydrogenase activity was
evaluated using the mitochondrial toxicity test. Reactive oxygen species (ROS) were chemiluminescently determined
using luminol as a probe. One-way ANOVA and the Dunnett’s comparison test were performed within the statistical
evaluation. Statistical significance was set to P<0.05, P<0.01 and P<0.001. The CASA analysis showed a significantly
higher motility to control group (Ctrl; P<0.001 in case of 200 pmol/l, and P<0.01 in case of 50-100 pmol/l) when
treated by TBR concentrations >50 pmol/l after 2 h. Long-term incubation showed a significantly higher motility
when treated with 50 and 100 pmol/I (P<0.05). A short-term horizon showed TBR concentrations of 100-200 pmol/l
TBR to be more effective in preserving membrane and acrosome integrity, while concentrations of 50-100 pmol/l
were more effective in a long-term range. Similar results were observed analysing the mitochondrial activity. ROS
were significantly decreased when treated with >50 pmol/l TBR after 2 h, while only concentrations of 50-100 pmol/l
were significantly effective in ROS scavenging (P<0.05) after 24 h. In conclusion, TBR provides beneficial effects to
stored spermatozoa, while concentrations of 100-200 pmol/l showed the most effectivity during short-term storage.
Concentrations of 50-100 pmol/l were beneficial in a long-term horizon. This study was supported by APVV-15-0544,
VEGA 1/0239/20, KEGA 008SPU-4/2021.
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Metabolic and endocrine profiles in Holstein cows with different managements during early lactation

A.L. Astessiano!, M.N. Viera?, E.J. Smeding] and A.L ijill()1

Facultad de Agronomia, Garzon 780, 12900, Uruguay, *Facultad de Veterinaria, Ruta 8, km 18, 13000, Uruguay;
lauaste@gmail.com

During the first 90 days postpartum (DPP), multiparous cows were used in a randomized block design to study
the effects of nutrition and cow management on endocrine and metabolic profiles. Cows (n=36, 667.5£9.5 kg BW,
2.77+0.02 BCS) were assigned to 3 treatments (TREAT): total mixed ration and confinement (28 kg DM/d offered;
54% forage, 46% concentrate; TMR); grazing and confinement (pasture allowance=20 kg DM/d + 8 h confinement +
50% TMR; G1) and grazing (pasture allowance=20 kg DM/d + 50% TMR offered; G2). Milk yield was determined
daily, BCS every 15 days and blood samples were taken at -15, 15, 45, 60 and 90 DPP to quantify endocrine and
metabolic profiles. Means from a repeated measures analysis differed when P<0.05. Milk yield was greater (P<0.01)
in TMR than in G1 and G2 cows (43.3, 33.8 and 34.6+1.2 1, respectively) and BCS did not differ among TREAT,
but decreased (P<0.01) from -15 to 15 DPP and then remained stable. Insulin concentration decreased (P<0.01)
around calving and tended to be recovered (P=0.10) at 90 DPP (10.3, 9.2 and 10.8+0.7 ulU/ml for TMR, G1 and G2,
respectively) while glucose concentration increased (P<0.01) from pre to postpartum (60.7, 59.4 and 58.8+2.2 mg/dl
for TMR, G1 and G2, respectively) in all cows. Non-esterified fatty acids (NEFA) and beta-hydroxybutyrate (BHB)
concentration increased (P<0.01) from pre to postpartum, NEFA from -15 to 15 DPP while BHB from -15 to 45 DPP.
The physiological imbalance index increased (P<0.01) and RQUICKI decreased from -15 to 15 DPP in all cows.
Interestingly, RQUICKI index was affected by interaction (P=0.03), reaching a lower value at 15 DPP increasing
then at 60 DPP and reaching greater values in G2 than TMR and G1 cows. These results reflected the physiological
imbalance characteristics of the transition period. Although we found non-differences in metabolic and endocrine
profiles among TREAT, G2 cows had a lower sensitivity to insulin consistent with a better metabolic adaptation to
lower milk production than TMR cows.

Session 05 Poster 21

Monitoring reproductive and genetic health of F1 dairy x beef cows through cytogenetic investigation

1. Nicolae, A. Sipos, B. Groseanu and D. Gavojdian

Research and Development Institute for Bovine, Genetics, sos. Bucuresti-Ploiesti, km 21, Balotesti, Ilfov, 077015, Romania;
ioana_nicolae2002@yahoo.com

During the last years, a research project concerning the crossbreeding of Romanian Black and White Spotted (RBS)
dairy breed with meat specialized breeds such as Aberdeen Angus (AA), Charolaise (Cha), Limousine (Lim) and
Belgian Blue (BB) was implemented. In order to evaluate the reproductive efficiency and genetic health of the F,
crossbreed cows, a cytogenetic investigation was carried out. Karyotype analyses were performed on a group of 10 F;
crossbreed cows: 5 females F; RBSxAA, 2 females F| RBSxCha, 1 female F; RBSxLim and 2 females F; RBSxBB. In
the current study we identified 4 F| animals with abnormal chromosomal configuration, represented by a large number
of mono-and bi-chromatidic breakages on autosomes and heterosomes, loss of chromosome fragments and gaps. Our
investigation continued through SCEs-test, and for animals with numerous chromosomal breakages, the number of
sister chromatid exchanges (SCEs) was very high (11-14 SCEs/cell) compared to the normal animals. Although the
carriers found had normal phenotypes, the analysis of their reproductive activity revealed reproductive disturbances
characterized by repeated inseminations and/or lack of oestrus (2 females F; RBSxBB and 1 female F; RBSxLim)
and abortions (1 female F; RBSxAA). In the case of the F; RBSxCha crossbreeds, the karyotype was normal, with
repeated inseminations found for a single cow, which was caused by a congenital vaginal stricture. According to current
results, the chromosomal instability identified in 4 of the 10 investigated F, crossbreed cows, it is demonstrated once
again the role of the chromosomal structural defects in the ethiology of different levels of infertility.
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Defoliation intensity: milk production and composition of late lactating Holstein cows

O. Fast!, G. Menegazziz, M. Oborskyz, P, Chilibroste? and D. Mattiauda®

Colonia EI Ombii, Ruta 3 km 284, Fray Bentos, 65100, Uruguay, *Universidad de la Repiiblica Uruguay, Facultad de
Agronomia, Animal production and pasture-EEMAC, Ruta 3, km 636. Paysandu, 60000, Uruguay, dma@fagro.edu.uy

An experiment was carried out to study the effect of two contrasting defoliation intensities of a tall fescue based
pasture on milk production and composition of 24 late lactating multiparous cows during summer. The animals were
blocked according to parity (3.1+0.82), body weight (626+43 kg), body condition score (2.7+0.18) and days in milk
(258+13 d), and were randomly allocated to the following treatments: 15 cm (TL) or 9 cm (TC) post grazing sward
height, with four spatial replicates of 0.3 ha each. It was used a second-year pasture of Festuca arundinacea and Lotus
corniculatus with an initial herbage mass of 3,710+106 kg DM/ha and 16.5+0.38 cm of sward height. Each plot was
grazed by three cows. The criteria to start grazing was when the pasture reached the three-leaf physiologic stage.
Animals had 16 h access to pasture, without supplementation, and were only removed twice a day for milking (05:00
and 16:00 h). Milk production was determined at the beginning (days 1 and 1+2), middle (days 2 and 3+4) and the
end (days 3 and 5+6) of the occupation period (moment) for TL (3d) and TC (6d); respectively. Milk composition was
sampled in the last day of the grazing period. A mix model was used (Glimmix procedure, SAS 9.2) for milk yield
with treatment, moment and their interaction as fixed effects and block as random effect. Average energy corrected
milk (ECM) yield was greater for TL than TC (13.6 vs 16.6+0.83 kg; for TC and TL respectively). Treatment by
moment interaction showed that TC decreased ECM yield at the end, while TL remained unchanged from the
beginning until the end of the occupation period. Fat concentration differed between treatments, being greater in TL
than TC (4.6 vs 4.1+0.23%). There was no difference between treatment for protein and lactose content (3.34+0.068%
and 4.59+0.051%; respectively). As result, milk component yields were greater in all cases in TL than TC. Pasture
management through defoliation intensities has the potential to allow stable milk production throughout the grazing
process in cows with relatively low milk yield potential.

Session 05 Poster 23

Prediction of live weight from linear conformation traits in dairy cattle

A. Burren and S. Probst

Bern University of Applied Sciences, School of Agricultural, Forest and Food Sciences, Linggasse 85, 3052 Zollikofen,
Switzerland, alexander.burren@bfh.ch

The live weight of dairy cattle plays an important role in the calculation of greenhouse gas emissions. However, many
dairy farms do not know the live weights of their cattle. The objective of this study was to predict the live weight of
309 dairy cattle (121 Holstein/Red Holstein, 110 Swiss Fleckvieh and 78 Braunvieh) based on linear conformation
traits. At the time of the linear assessment, four animals were in milk for the second time and all others for the first
time. The correlation between live weight and linear conformation traits was investigated with 11 different multiple
linear models. Depending on the model, the following factors and covariates were used: the fixed effects stature,
chest width, body depth (numerical or factor), rump angle, breed, month of weight measurement (numerical or
factor), days in milk (linear and quadratic), gestation length (linear and quadratic), age at weight measurement (linear,
quadratic or cubic), calving month, birthing month and heart girth. R? ranged between 66.5-79.5%. An R? of 79.5%
and a RSE of 37.9 kg was only achieved when heart girth was considered. However, a model using heart girth is not
meaningful as data on the trait heart girth is no longer collected within the framework of the linear assessment. The
baseline model, which achieved an R? of 66.5% and a residual standard error (RSE) of 44.5 kg, consisted of the traits
stature, chest width, body depth (numerical), rump angle, breed, month of weight measurement (numerical), linear
days in milk, linear gestation length and linear age. Considering the month of weight measurement as a factor and the
quadratic age effect on weight measurement resulted in an increase in R? to 74.2% and the RSE dropped to 39.1 kg.
RZ increased to 75.8% (RSE=37.9 kg) when a quadratic effect for days in milk and the interaction between breed and
month of weight measurement were also considered. It is important to note that the breed only explains a very small
proportion of variance in live weight (approx. 1% R?). Considering body depth as a factor and the quadratic effect of
gestation length only resulted in a small improvement to the model (R2=76.6%; RSE=37.0 kg). In conclusion, linear
conformation traits can be used to estimate live weight of dairy cattle herds.
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Trace minerals and rumen function

J.W. Spears

North Carolina State University, Department of Animal Science, Polk Hall 319B, Raleigh, NC 27695, USA; jerry spears@
nesu.edu

This presentation will discuss trace mineral requirements of ruminal microorganisms, and the effect of trace
mineral source on ruminal fermentation. A number of trace minerals are required in low concentrations by ruminal
microorganisms. With the exception of cobalt (Co), minimal dietary trace mineral requirements of the host ruminant
appear to be considerably greater than that needed for rumen microbial requirements. It is well known that certain
bacteria can synthesize vitamin B,, from inorganic Co. Some bacteria species require vitamin B, , as a growth factor,
and adequate dietary Co is needed to allow sufficient ruminal B,, synthesis to meet their requirement. Vitamin B, is
needed as a cofactor for ruminal microorganisms to convert succinate to propionate. Dietary Co deficiency results in
decreased ruminal propionate in ruminants fed high concentrate diets and decreased fibre digestion in ruminants fed
high fibre diets. Attempts have been made to use high concentrations of certain trace minerals to favourably manipulate
ruminal fermentation. For example, attempts have been made to increase rumen protein bypass by feeding high dietary
zinc (Zn). However, studies have indicated that high concentrations of copper (Cu), Zn, and iron reduce cellulose
digestion in vitro. Recent studies have indicated lower fibre digestibility in cattle supplemented with sulphate sources
of Cu, Zn, and manganese compared with those fed similar concentrations from hydroxy or certain organic sources.
Research has clearly indicated that hydroxy sources of Zn and Cu are metabolized differently in the rumen than
sulphate sources and limited research suggests that trace mineral source may affect the rumen microbiome. Additional
research is needed to elucidate the mechanism(s) whereby trace mineral sources affect fibre digestibility differently.

Session 06 Theatre 2

Interaction between faecal microbiota and plasma metabolome of calves at two different weaning times

A SeifertI, N. Amin!, S. Schwarzkopfi, A. Camarinha-Silval, S. Dénicke?, K. Huber! and J. Frahm?

IUniversity of Hohenheim, Animal Science, Emil-Wolff-Str. 6-10, 70599 Stuttgart, Germany, *Friedrich-Loeffler-Institute,
Animal Nutrition, Bundesallee 37, 38116 Braunschweig, Germany; jseifert@uni-hohenheim.de

Weaning is a stressful transition for dairy calves, influencing their feed intake, growth, health and production
performance. An appropriate determination of weaning age is important to lessen such effects. This study investigated
the impact of early vs late-weaning on faecal microbiome, plasma metabolome and host-microbiome interactions in
calves. 59 female Holstein calves (8+1.9 days of age) were randomly allocated in equal quantities to either an early-
weaning (earlyC, 7 weeks of age) or late-weaning (lateC, 17 weeks of age) groups. Weaning was done by gradually
reducing the milk replacer amount in a 14 days step-down approach, followed by the dietary addition of hay (ad lib)
and a total mixed ration. Faecal and plasma samples were collected from each calf at days 1, 28, 42, 70, 98, 112, and
140 of the trial and processed for faecal microbiome analysis by 16S rRNA amplicon sequencing and targeted plasma
metabolome analysis using AbsoluteIDQ®p180Kit (Biocrates Life Science, Austria). Both showed a clear influence
by weaning time, specifically, during days 42-112. EarlyC had significantly lower relative abundance of phylum
Firmicutes and higher Bacteroidetes compared to the same-day-old lateC group (days 42-98). At genus-level, early-
weaning increased the abundances of fibre-degraders and decreased lactose- and starch-degraders as well as butyrate-
producing bacteria (days 42-98). Likewise, the plasma metabolic profiles of earlyC groups showed significant lower
concentrations of most of the amino acids, biogenic amines and sphingomyelins compared to the lateC groups (days
42-112). Strong host-microbiome associations were detected during days 42-98. No significant differences between
microbial composition of weaning groups were observed during days 112 and 140, indicating a more mature GIT at
weaning enabling rapid adaptation to complete milk removal. In conclusion, weaning related-dietary changes were
found to have more abrupt but less-persistent impact on microbiome compared to the host metabolism.
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Influence of agroecological diets on the rumen microbiota of three dairy cattle breeds

S. Roques], L. Koningl, J. Van Riell, A. Bossers®, D. Schokker!, S.K. Kar! and L. Sebek!

' Wageningen Livestock Research, De Elst 1, 6708 WD Wageningen, the Netherlands, > Wageningen Bioveterinary Research,
Houtribweg, 8221 RA Lelystad, the Netherlands, simon.roques@wur.nl

The sustainability of cattle farming is questioned due to the loss of biological diversity in farm environment and because
of the emission of greenhouse gases such as methane. Alternative farming systems, such as agroecology farming, aim
to promote the use of natural resource and ecosystem services for food production. A core concept of agroecology
is the enhancement of diversity in feeding resources or animals, to improve farm sustainability on the long term.
Rumen microbiota has been associated with productive traits and methane emission and highly depends on diet and
breed. Thus, the objective of this study was to assess the modulations of rumen microbiota in three dairy cattle breeds
(Holstein Friesian, Groninger Blaarkop and Jersey) fed agroecological diets based on silage from grassland with high
botanical diversity and from late-mowed grassland compared to a reference diet based on silage from monoculture-
specie grassland. Both the rumen microbial diversity and composition were analysed depending on diets and cattle
breed. In addition, methane emission were measured for each group of breed and diet. The richness and Shannon’s
index of the rumen microbiota were significantly improved by the interaction between diets and breed and by the diet
respectively. Similarly, the composition of the microbiota was affected mostly by diet. The relative abundance of taxa
associated with production of succinate and propionate were significantly reduced in cows fed the agroecological
diets. Besides, rumen microbiota of cows associated with higher methane emission intensity presented significantly
higher relative abundance of Methanobrevibacter taxa. In conclusion, these results suggest that agroecological diets
modulate the rumen microbiota and may have consequences either on the cow metabolism or methane production.
Further investigations should assess if these modulations might also impact other aspects of agroecological farming
such as farm resilience.

Session 06 Theatre 4

Effect of a Bacillus probiotic on rumen microbiota, fluid composition and performance in dairy cows

A. Klopl, S. Kar!, R M.A. Goselink! and T. Marubashi?

' Wageningen Livestock Research, De Elst 1, 6708 WD Wageningen, the Netherlands, *Calpis America Inc, 455 Dividend
Drive, Peachtree City 30269, USA; roselinde.goselink@wur.nl

The objective of this study was to evaluate the efficacy of a Bacillus probiotic in dairy cows, on rumen microbiota,
VFA concentrations, feed digestibility, intake and milk production. A total of 64 multiparous Holstein Friesian dairy
cows were enrolled in a study with a 15 day pre-period and a 105 day study period. After the pre-period cows were
60-160 days in lactation and allocated to either a control group (T0) or a treatment group receiving 3x10° cfu/cow/
day (T1). Groups were balanced for parity, days in lactation and milk yield and received an identical PMR diet, with
or without the treatment. Additional concentrates were fed in concentrate feeders including 1.6 kg test concentrates
with or without the additive for treatment TO and T1 respectively. Individual feed intake and milk production were
registered daily, while milk composition was determined weekly. Rumen and faecal samples were taken from 10 cows
per treatment group at day-1, day 41 and day 104 of the study period. Faecal digestibility was estimated by using
an inert marker supplemented via the diet. Total dry matter intake, milk yield and composition were not affected by
treatment (P>0.100). Rumen VFA concentrations significantly differed: cows in T1 had relatively more (P=0.008)
acetic acid (+2.1%), less (P=0.011) propionic (-2.7%) and less (P=0.022) valeric acid (-0.3%) compared to cows in
TO. The faecal digestibility of NDF was higher (P=0.004) for T1 (72.2%) compared to TO (67.0%), also resulting in a
higher digestibility of ADF, ADL and (hemi)cellulose. Listing of dominant bacteria and archaea at phylum, family and
genus levels in samples taken at three time points were influenced by the treatments applied. Based on the taxonomic
abundance profiles of the bacterial-dominated microbiome (16S v5v6 region) of the different samples, rumen fluid
samples showed significant difference in bacterial community composition for time and treatment. To conclude, this
Bacillus probiotic improved fibre digestibility, and substantial differences occurred in rumen VFA and microbiota
profile. In this trial with mid-lactating dairy cattle the product did not positively nor negatively affect performance.

EAAP - 73" Annual Meeting, Porto, Portugal, 2022 159


mailto:roselinde.goselink@wur.nl
mailto:simon.roques@wur.nl

Session 06 Theatre 5

Digestibility of a-, y-tocopherol, and a-tocotrienol in the digestive tract of dairy cows
S. Lashkari, FM. Panah, M.R. Weisbjerg and S.K. Jensen
Aarhus University, AU Foulum, Department of Animal Science, Blichers allé 20, 8830 Tjele, Denmark; saman.l@anis.au.dk

The current study examined the impact of toasting and decortication on ruminal degradation and intestinal digestibility
of tocopherols in dairy cows using four ruminal and intestinal cannulated Danish Holstein cows. Cows were fed
experimental diets ad libitum. Treatments were one of four different forms of rolled oat arranged 2x2 factorial: whole
oat, decorticated oat, toasted oat, and decorticated toasted oat (all as 21% of diet DM). Toasting reduced RRR-a-
tocopherol by 3.4 mg/kg of DM (as the difference between toasted and non toasted). Decortication, toasting, and their
interaction had no effect on ruminal digested amount and digestibility of a-tocopherols. Average across treatments
showed a ruminal disappearance of total a-tocopherol (102 mg/d), synthetic a-tocopherol (279 mg/d), synthetic 2R-a-
tocopherol (133 mg/d), and 2S-a-tocopherol (190 mg/d), while RRR-a-tocopherol increased in the rumen (221 mg/d).
The average across treatments showed that small intestinal digestibility of tocopherols ranked in the following order:
natural a-tocopherol > synthetic a-tocopherols > y-tocopherol > a-tocotrienol. The average across treatments for small
intestinal and feed-ileum digested amount ranked in the following order: RRR > synthetic 2R >2S-a-tocopherol with
no effect of decortication and toasting. In conclusion, the results indicate RRR-a-tocopherol synthesis in rumen. In
addition, the results showed that small intestinal digestion discriminates against the synthetic 2R and 2S-a-tocopherol.

Session 06 Theatre 6

Nutrients total-tract digestibility results regarding parity in dairy cows during transition period

J. De Matos Vettoril, D. Cavallini?, L. Lanzoni!, G. Vignola], L. Lomellini!, A. Formigom'2 and I. Fusaro!
University of Teramo, Faculty of Veterinary Medicine, Piano D’Accio, 64100 Teramo, Italy, *University of Bologna,
Veterinary Medical Sciences, Via Tolara di Sopra 50, 40064 Ozzano Emilia, Italy; jdematosvettori@unite.it

Proper nutrition during the dairy cow’s transition period is really important, but there are some differences between
primiparous (PP) and multiparous (MP) that must be observed. This study aims to evaluate the differences in nutrients
total-tract digestibility (nTTD) between PP and MP through the transition period. Diet and faeces from 25 Holstein
cows (11 PP and 14 MP) were collected on days -30, -7, 0 (calving), 7, 14, and 30, as well as daily rumination time
through activometers. nTTD (%) was obtained indirectly through calculation. A linear mixed model was applied
using the time and the parity as a fixed effect. The results obtained between PP and MP show that average nTTD were
different (P<0.02) for aNDFom and pdNDF240 (52.5 vs 54.0 and 78.8 vs 81.3, respectively), while no differences
were found regarding pdNDF24 and starch (88.5 vs 88.6 and 95.1 vs 96.1, respectively). No differences in daily
rumination time (P=0.92) were found between PP and MP. Digestibility is mostly driven by feed quality and passage
rate (kp); as the quality of feedstuffs was the same for all groups, differences in kp could be the reason for the results
mentioned. It is also true that since PP cows are still growing, the gastrointestinal tract (mainly rumen-reticulum) is
still in development, then it could still not have achieved the maximum potential of digestion. Besides gastrointestinal
tissue development, the rumen microbiome might play a fundamental role in explaining these results since the
rumen microbiome can be in development and adaption until 2 years of age in dairy cattle. Furthermore, the rumen
microbiome changes a lot depending on diet, hence it could be more challenging to PP because heifers’ diets are much
more different than a tail-end cow diet. No differences were found regarding TTStarchD and TTpdNDF24D probably
because of post-ruminal digestion. Further research needs to be done in order to clarify the reasons for differences in
nutrients total-tract digestibility between PP and MP.
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Towards the integration of microbial genomic data into a mechanistic model of the rumen microbiome

M. Davoudkhani®, F. Rubino?, C.J. Creevey2 and R. Muﬁoz—Tamayol

Université Paris-Saclay, INRAE, AgroParisTech, UMR Modélisation Systémique Appliquée aux Ruminants, 75005 Paris,
France, *Institute of Global Food Security, School of Biological Sciences, Queen’s University Belfast, BT9 5DL, Northern
Ireland, United Kingdom; rafael. munoz-tamayo@inrae.fr

The objective of this work was to develop a mathematical framework enabling the integration of microbial genomic
information (i.e. 16S rDNA) into mechanistic models of the rumen microbiome. Mechanistic modelling provides
promising tools to enhance our system-level understanding of the rumen ecosystem. Existing mechanistic models of
the rumen fermentation consider an aggregated representation of the rumen microbiota and its metabolic function.
However, none of these models integrate microbial genomic knowledge and are thus limited to capitalize on the rich
information of microbial genomic sequencing. In this work, we investigated theoretically how microbial time series
of the rumen microbiota determined by 16S rDNA can be integrated into a mechanistic fermentation model of the
rumen microbiome. Our study used a previously developed model of in vitro rumen fermentation that represents
the microbiota by three microbial functional groups, namely sugar utilisers, amino acid utilisers, and methanogens.
The model was extended to represent the fermentation under continuous operation (i.e. chemostat). We considered
a hypothetical scenario where 16S rumen microbial time series are available. Our rationale is that the microbial
species can be categorized into the macroscopic functions of the mechanistic model by using tools such as CowPI. In
a simulation case study, we used the theory of state observers to integrate the mechanistic model and the microbial
data to provide estimations of the dynamics of the volatile fatty acids (VFA) acetate, butyrate, and propionate. The
estimated VFA converge towards the real VFA dynamics demonstrating the promising potential of our approach. The
next step we are currently working is the validation of our approach using in vitro experimental data.

Session 06 Theatre 8

Ellagic acid and gallic acid mitigate methane production in an in vitro model of rumen fermentation

M. Manoni!, M. Terranova?, S. Amelchanka?, L. Pinotti!3, P. Silacci* and M. Tretola!*

TUniversity of Milan, Department of Veterinary medicine and animal sciences, Via dell Universita 6, 26900 Lodi, Italy, ’ETH
Zurich, AgroVet-Strickhof, Eschikon 27, 8315 Lindau, Switzerland, 3CRCI-WE, Coordinating Research Centre: Innovation
for Well-Being and Environment, University of Milan, Via Festa del Perdono 7, 20134 Milan, Italy, *Agroscope, Institute
for Livestock Sciences, Rte de la Tioleyre 4, 1725 Posieux, Switzerland; michele.manoni@unimi.it

Ruminant production accounts for 81% of greenhouse gas emissions in the livestock sector. Of this quantity, enteric
fermentation methane accounts for 90%. Dietary supplementation with tannins is known to mitigate methane
production, but also affect feed digestibility. The aim of this study was to investigate the effect of ellagic acid (EA) and
gallic acid (GA), alone or in combination, on rumen fermentation in a short-term in vitro experiment using Hohenheim
Gas Test. EA and GA were supplemented to a control diet (hay, 200 mg DM). Five different conditions were applied
to this study (% of DM): (1) EA 7.5; (2) EA 15; (3) GA 7.5; (4) GA 15; and (5) EA 7.5 + GA 7.5. After an incubation
of 24 h at 39 °C, pH, ammonia formation, gas production, short-chain fatty acids (SCFA), in vitro organic matter
digestibility (IVOMD) and the microbial count were determined. The treatments did not alter microbial count and pH.
Total SCFA production decreased by approximately 10% after all treatments (P<0.001). In the ruminal SCFA profile,
the differences were still significant (except for valeric acid) but less evident than total SCFA. Total gas production
slightly decreased (-10%) after all treatments, except for GA 7.5. EA 15 and EA+GA treatments decreased methane
production per g DM by 20 and 25%, respectively. These two treatments decreased by 10% the production of CO,
per g DM and the production of ammonia on DM basis, respectively by 13 and 20%. All the treatments caused a
slight but significant 10% reduction of IVOMD. In conclusion, diet supplementation with EA and GA, alone or in
combination, may be a promising dietary strategy to mitigate methane production in ruminants. Further long-term
in vitro ruminal fermentation studies are needed to validate these results, before assessing these treatments in vivo.
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Faecal microbial transplant to boost gut microbial development after antibiotic therapy in goat kids

A. Belanche!?, A.I. Martin-Garcia® and D.R. Yéiiez-Ruiz!

!Estacion Experimental del Zaidin (CSIC), Profesor Albareda 1, 18008, Granada, Spain, *University of Zaragoza, Animal
Production and Food Sciences, 142, Miguel Servet 177, 50013 Zaragoza, Spain; belanche@unizar.es

This study explored the concept of faecal microbial transplant from adult to young ruminants in order to accelerate
the gastro-intestinal microbial development as a strategy to prevent and/or facilitate the recovery after antibiotic
treatment. A total of 44 newborn goat kids were randomly distributed into 4 groups according a 2x2 factorial design:
half of the animals were inoculated on day 1 and 8 with faeces from healthy adult goats which were mixed with
the colostrum (INO), whereas the rest received colostrum alone (CTL). From day 3 to 7 of age, half of the animals
(+) were daily dosed with an oral antibiotic (oxytetracycline) and the rest remained antibiotic-free (-), resulting in 4
experimental groups (CTL-, CTL+, INO- and INO+). Faecal samples were collected on days 7 and 14 and animals
were slaughtered at weaning (week 7). Gut microbiota in faeces, rumen, ileum and colon was studied by qPCR and
16S amplicon sequencing. Faecal microbial transplant prior antibiotic treatment led to higher faecal bacterial diversity
(179 vs 130 OTUs for INO- and CTL-) and allowed to prevent a substantial decrease in the diversity (136 and 91
OTUs for INI+and CTL+). A second faecal microbial transplant after antibiotic treatment favoured the recovery of the
bacterial diversity (158, 126, 188 and 177 OTUs for CTL-, CTL+, INO- and INO+). The persistency of these effects
was also detected at weaning since INO animals had higher rumen concentration of protozoa (P=0.025) and treatment
CTL+ showed the lowest methanogens diversity in the rumen (-16% OTUs), ileum (-27%) and colon (-24%) across
treatments. As a result, treatment CTL+ showed the lowest ADG from birth to weaning (-9.2%) across treatments.
These findings suggest that faccal microbial transplant could represent a strategy to minimize the negative effects
derived from antibiotic therapy on gut microbial diversity and productive outcomes.

Session 06 Theatre 10

Effect of a combination of three yeasts on growth performance and faecal microbiota of weaning piglet

S. Sandrini!, V. Perricone!, P. Cremonesi, B. Castiglioniz, F. Biscarini®, E.R. Parra Titos?, G. Savoini! and A. AgazziI
IUniversity of Milan, Department of Veterinary Medicine and Animal Science (DIVAS), Via dell’Universita 6, 26900 Lodi,
Ttaly, 2Institute of Agricultural Biology and Biotechnology (IBBA-CNR), Via Einstein, 26900 Lodi, Italy, 3Vétoquinol Italia
S.r:l., Via Piana 265, 47032 Bertinoro, Italy; silvia.sandrini@unimi.it

Yeast supplementation has proven useful in reducing weaning stress and improving performance parameters of
piglets with a modulatory effect on gut microbiota. This study evaluated the effect of a yeast mixture (YM, Levustim
B0399, Vetoquinol; Kluyveromyces marxianus fragilis B0399, Pichia guilliermondii, and Saccharomyces cerevisiae,
intact inactivated cells) on growth performance and gut microbiota of post-weaning piglets. Forty-eight male weaned
piglets (27+1.7 d, 7.19+0.54 kg) were randomly allocated to two homogeneous experimental groups and enrolled in
a 28-days trial. Both groups received a basal diet with (T) or without (C) inclusion of 0.8% YM during weeks 1 and
2, and 0.6% during weeks 3 and 4. Bodyweight (BW) was individually evaluated on days 0, 14, and 28, and faecal
score was determined daily. Faecal samples were collected on days 4, 14, 21, and 28 for microbiota analysis. Growth
performance and faecal score were analysed by means of ANOVA for repeated measures, accounting for the effect of
the treatment, time, and their interaction. No significant differences were observed on BW, average daily gain, feed
intake, and F:G ratio, while increased faecal consistency (P<0.01) was outlined in T compared to C. Sequencing the
V3-V4 regions of the bacterial 16S rRNA gene produced a total of 31.573.670 reads. After quality filtering, 23.794.504
sequences were left for analysis. Firmicutes and Bacteroidetes were the most abundant phyla in both groups at all
sampling points, representing approximately 70% and 20% of the total faecal microbiota, respectively. Differences
between groups have been observed at the genus level. YM resulted in differentially abundant taxa compared to C,
among which Bifidobacterium (P=0.0057), Coprococcus 2 (P=0.0145), and Clostridium sensu stricto 1 (P=0.0185).
In conclusion, YM administration improved faecal consistency and modified the faecal microbiota, without affecting
growth performance.
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Arginine supply to lactating sows influence piglet’s performance and gut bacterial and viral profile

P, Trevisil, D. Luise!, T. Chalvon—DemersayZ, B. Colitti® and L. Bertolotti’

University of Bologna, Distal, Bologna, 40127, Italy, >’Metex Noovistago, rue Guersant, Paris, 75017, France, 3University
of Turin, Dep. Vet. Sci, Turin, 10124, Italy, diana.luise@libero.it

Early colonization of gut microbiome during the neonatal stage plays a key role in the development of the gut
physiology, immunity and growth of the host. The early development of gut microbiome is affected by several
factors including mother microbiome, which can be manipulated by the diet. This study aims to investigate if dietary
supplementation of arginine (Arg) to lactating sows can influence the performance and gut microbiome of sows and
their litters. 16 sows were divided into 2 groups balanced for parity and body weight: (1) control (CO) (fed corn-based
diet); (2) CO + 22.5 g/d/sow of on-top Arg (ARG). Diets were fed from 4 days before farrowing (d-4) to weaning
(d27). Piglets were weighed at d0, d7, d14, d27, d34 and d41. Colostrum and milk were sampled at farrowing, d10
and d20 to analyse immunoglobulins (Igs). Faecal and caecal samples were collected at d27 from all sows and piglets
(8 piglets/group) respectively. Library preparation and amplicon sequencing of the bacterial V3-V4 regions of the
16S rRNA gene was performed using the [llumina MiSeq technology. Virus particles were purified and then extracted
using AllPrep Power Viral Kit. Illumina libraries of viral DNA and cDNA were prepared using Nextera XT DNA
and sequenced on MiSeq platform. Data were fitted using an Anova linear model with diet as factor. ARG sows had
a higher IgA in milk at d20 (P=0.004). At d41, piglets from ARG sows tended to be heavier (P=0.06) and to have a
higher average daily gain from dO to d41 (P=0.08). The gut microbiome of sows and piglets clearly differ in terms of
bacterial and viral community (alpha and beta diversity, P<0.05). Interestingly, bacteriophages viral species changed
drastically between sows and piglets. Piglets had a higher frequency of Caudovirales (P<0.01), and sows of Petitvirales
(P<0.01). Sow’s faecal microbiome was not affected by the diet, while piglet’s cecum viral profile was affected by
the sows’ diet (higher alpha diversity in ARG group, P=0.01). In conclusion, Arg supplementation to lactating sows
can improve the performance and modulate the gut microbiome of their litters.

Session 06 Theatre 12

Protipig: relationship between the intestinal microbiota and nitrogen utilization efficiency in pigs

N. Sarpong, A. Kurz, D. Berghaus, R. Weishaar, E. Haese, J. Bennewitz, M. Rodehutscord, J. Seifert and A. Camarinha-
Silva

Institute of Animal Science, University of Hohenheim, Emil-Wolff-Str. 10, 70599 Stuttgart, Germany, amelia.silva@uni-
hohenheim.de

Improving nitrogen utilization efficiency (NUE) is crucial for sustainable pig production. The gut microbiota plays
a vital role in feed digestion, but the correlations with NUE are still not clear. This study aimed to describe the
interaction between gut microbiota and NUE. A total of 48 barrows (Pietrain x German Landrace) were fed with
a marginal lysine deficient diet (90% of supply recommendation) in a two-phase feeding system. Faecal samples
were collected in both phases, nitrogen retention estimated, and NUE calculated. Pigs were euthanized (average BW
97.1 kg), and digesta and mucosa samples were collected from the stomach, duodenum, jejunum, ileum, caecum
and colon. Volatile fatty acids (VFA) were measured in gut content. Gut microbiota was characterized with target
amplicon sequencing of the 16S rRNA gene. Pigs were divided into two groups based on <25%- and >75%-quantile
of NUE and correlated with gut microbiota. The mucosal microbial community diverged from digesta (P=0.001).
Bifidobacterium abundance was higher in digesta of the stomach (5.5%) than the mucosa of pars pylorica (2%)
(P<0.05). Ligilactobacillus was more abundant in pars nonglandularis than pars pylorica (P<0.05). Ralstonia had the
highest abundance in the duodenum mucosa (22.8%) and decreased in the mucosa of other small intestine sections
(<9%) (P<0.05). In caecum mucosa samples, A/loprevotella was more abundant (7.2%) compared to the colon mucosa
(4.4%) (P<0.05). PERMANOVA revealed for the NUE in each phase a relationship to the overall microbiota of the
digestive tract (P<0.05). Pigs characterised by high and low NUE in phase 2, showed differences in the jejunum
digesta and the pars nonlandularis mucosa (P<0.05). VFA concentration differed between the parts of the gut. The
concentration of acetic acids was highest in all sections and showed differences between the segments (P<0.05).
Finally, microbial and VFA composition varies through the pig’s gastrointestinal tract, and an association between
the NUE and the microbiota composition of jejunum and pars nonglandularis was detected. Funding by H. Wilhelm
Schaumann Stiftung is gratefully acknowledged.
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In vitro evaluation of Thymus capitatus essential oil (and compounds) effects on rumen microbiota

C. Gini!, F. Biscarini?, S. Andrés3, L. Abdennebi—Najar“, 1 Hamrouni®, M.J. Ranilla®, P. Cremonesi?, B. Casl,‘iglioni2
and F. Ceciliani'

{UNIML, Via dell’Universita 6, 26900 Lodi, Italy, 2CNR, Via Bassini 15, 20133 Milan, Italy, 3Instituto de Ganaderia de
Montaiia (CSIC-Universidad de Leén), Finca Marzanas s/n, 24346, Grulleros, Spain, *IDELE, 149 R.de Bercy, 75012
Paris, France, °CBBC, Technopole de Borj-Cédria, 901 Hammam-Lif, Tunisia, chiara.gini@unimi.it

Over the last few decades, efforts have been made in the research of alternative to antibiotics: the MILKQUA project
focuses on exploring the use of essential oils (EOs) as replacement in dairy cows farming. The present trial was
designed to study in vitro the effects of a Thymus capitatus natural essential oil (NEO), its corresponding synthetic
formula (SEO), and those of the main pure compounds (carvacrol, p-cymene, y-terpinene) on the ruminal microbiome.
Samples (500 mg) of a 70:30 F:C diet were incubated in vitro with buffered rumen fluid (50 ml) from cows, without
(control) or with EOs at 75 mg carvacrol/l or bioactive compounds added to the vials according to the proportions
present in NEO at such rate (carvacrol 70.62%; p-cymene 7.06%; y-terpinene 7.58%). Four replicates (inoculated
from 4 cows) per treatment were incubated anaerobically for 24 hours at 39 °C. Fermentation was then stopped and
total digesta samples were obtained for DNA extraction. V3-V4 regions of the 16S rRNA-gene were sequenced using
[llumina Sequencer. Data were analysed with the QIIME 1.9 software. Alpha and beta diversity analysis showed a
moderate effect of carvacrol alone and SEO on the rumen microbiota as compared to untreated controls: for two and
three, respectively, out of 8 alpha diversity indices, the P-values ranged between 0.05-0.10; weighted UniFrac distances
clustered perfectly per cow, except for 4 outliers belonging to the carvacrol (3) and 7. capitatus SEO (1) treatments.
The analysis of taxonomies revealed 39 OTUs significantly different between treatments and controls. In particular,
3 genera had a P<0.01: Bhargavaea (increased in y-terpinene), Afopobium (reduced in carvacrol, p-cymene and
y-terpinene) and Lysinibacillus (reduced in all treatments as compared to controls). In conclusion, our results indicate
only small effects of 7" capitatus EOs on modificating rumen microbiota, except for carvacrol and 7. capitatus SEO.

Session 06 Poster 14

EU-CIRCLES project: microbial and health evolution of pigs reared in high and low sanitary condition

P Trevisi!, G. Palladino?, D. Luise!, S. Turroni?, F. Correal, P Brigidij, P Bosi!, D. Scicchitano?, G. Babbi?, S.
Rampelliz, M. Candela? and P.L. Martelli?

IUniversity of Bologna, Department of Agro-Food Sciences and Technologies, Bologna, 40127, Italy, 2University of
Bologna, Department of Pharmacy and Biotechnology, Bologna, 40126, Italy, 3University of Bologna, Department of
Medical and Surgical Sciences, Bologna, 40138, Italy, paolo.trevisi@unibo.it

The aim of the EU CIRCLES project is to investigate the evolution of pig’s microbiome from early colonization
to slaughtering and to capture the microbial features associated with piglet’s health status in low and high sanitary
conditions to educate microbial targeted intervention. The first step was an observational study where at 21 days (d)
of age, 96 piglets from 22 litters were divided into 2 groups balanced for the litter of origin and assigned to different
weaning and fattening farms: H (high sanitary condition) and L (low sanitary condition) and followed until slaughter.
Per each phase, pigs were fed the same diets whatever was farm. Samples of faeces and blood were collected at d21
of age (farrowing unit, T1); 42 and 80 d of age (weaning unit, T2 and T3); 98 and 278 of age (fattening unit, T4 and
T5). Microbial profile (V3-V4 regions of 16S rRNA), blood formula and immunoglobulins (Igs) were analysed. The
evolution of faecal microbiota from piglets to adult pigs was significantly highlighted by the alpha and beta diversity
indices (P<0.001). The sanitary status of the farm significantly affected the faccal microbiome at T2, T3 and T4. At
T2, H pigs had a lower alpha diversity (P=0.002) and were richer in Prevotella-related bacteria compared with L pigs
which were richer in Lactobacillus and Collinsella. At T3, H pigs had a higher alpha index (P<0.001) and were richer
in Bacteriodales and Treponema, L pigs were richer in Terrisporobacter, Veillonellaceae and Catenibacterium. In
the weaning phase for several blood contents (red blood cells, haemoglobin, haematocrit, neutrophils, lymphocytes,
basophils) an interaction between the sanitary condition and time was seen. Blood formula and Igs clearly clustered
according to time (3 clusters: T1, T2-T4 and T5). Overall, the project shows a notable impact of the sanitary condition
and animal maturation on the gut microbiota of pigs.
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Ruminal fungi and solid-associated bacteria as affected by in vitro inclusion of winery by-products

R. Khiaosa-Ard’, C. Pacz'ﬁcol, M. Mahmood?, E. Mickdam? and 0. Zebeli!

IUniversity of Veterinary Medicine Vienna, Veterinaerplatz 1, 1210 Vienna, Austria, *University of Veterinary and Animal
Sciences, Subcampus Jhang, 12 km Chiniot Road, 35200 Lahore, Pakistan, 3South Valley University, Kilo 6 Safaga Road,
83523 Qena, Egypt; ratchaneewan.khiaosa-ard@vetmeduni.ac.at

Our study explored the effect of wine industry by-products, which are fibre- and polyphenol-rich feedstuffs, on bacterial
and fungal composition and the fibre degradation activities. We tested six diets: a negative control (CON) (70% hay
+30% concentrate on dry matter (DM) basis), grapeseed (GS)-low (70% hay + 25% concentrate + 5% GS), GS-high
(65% hay + 25% concentrate + 10% GS), grape pomace (GP)-low (65% hay + 25% concentrate + 10% GP), GP-high
(56% hay + 24% concentrate + 20% GP), and EXT (control diet top-dressed with grapeseed extract at 3.7% of diet
DM) as positive control. Dietary total phenol contents were 2.9, 3.6, 4.1, 4.0, 5.0, and 6.4% of diet DM, respectively.
Three rumen simulation technique trials were performed (n=6 per diet). The 24-h incubated feed bags taken on the
last day of trial (day 10) were sequenced for their microbial composition (16S rRNA of bacteria and archaea using
V4 region and anaerobic fungi using ITS2 region). Beta-diversity of fungi tended to be affected by diet (Aitchison
distance, PERMANOVA P=0.07). Neocallismatigomycota and Ascomycota were the major fungal phyla identified.
At lower taxonomic levels, GS-high and EXT consistently affected fungal composition. GS-high increased the read
abundance of Saturnispora, Mucor, Microdochium, Lachancea, Pichia, Zygosaccharomyces, Candida and Penicillium
compared to CON (g-value<0.05), while EXT increased Microdochium, Cyberlindnera and Hanseniaspora but
decreased Sporobolomyces and an unidentified genus of Neocallimastigaceae (q-value<0.05). Some bacterial genera
(Prevotellaceae Ga6A1 group, Lachnospiraceae FCS020 group, possible genus SK018, and an uncultured bacterium
of Muribaculaceae) were negatively affected by EXT compared to CON (g-value<0.05). EXT and GP-low decreased
apparent degradation of DM and acid detergent fibre. Our data suggests that solid-associated microbiota, especially
anaerobic fungi, can tolerate grape’s phenols at least up to 3.4% of diet DM.
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Integrated analysis of faecal microbiota and host transcriptome of Dutch traditional cattle breeds

R. Gonzalez-Prendes!, R. Gomez Expositoz, T. Reilas®, M. Makgahlela®, J. Kantanen’, C. Ginja5, D.R. Kugonza6, N.
Ghanem’, H. Smidt* and R.PM.A. Crooijmansl

"Wageningen University & Research, Animal Breeding and Genomics, Droevendaalsesteeg 4, 6708 PB Wageningen, the
Netherlands, *Wageningen University & Research, Laboratory of Micriobiology, Droevendaalsesteeg 4, 6708 PB, the
Netherlands, 3Natural Resources Institute Finland (Luke), Humppilantie 14, 31600, Finland, 4Agricultural Research
Council-Animal Production Institute, Old Olifantsfontein Road, 0002, South Afiica, >BIOPOLIS-CIBIO-InBIO, Centro
de Investigacdo em Biodiversidade e Recursos Genéticos, R. Padre Armando Quintas 7, Portugal, °School of Agricultural
Sciences, College of Agricultural and Environmental Sciences. Makerere Univ., Department of Agricultural Production,
Kampala, Uganda, "Faculty of Agriculture, Cairo University, Animal Production Department, Giza, Egypt; rayner.
prendes@gmail.com

Molecular characterization of well-adapted native cattle breeds is essential for improving the adaptation of less diverse
commercial breeds to their ecosystem. In this study, we investigated host gene expression and faecal microbiota
composition in local Dutch cattle breeds to identify significant links between breed-specific microbiota and host
genes functionally relevant for the adaptation. Faecal microbiota and host transcriptome were evaluated in 46 animals
from five traditional cattle breeds, namely: the Deep Red (11), Groningen White Headed (8), Meuse-Rhine-Yssel (9),
Dutch Belted (11), Dutch Friesian (7); and three commercial Holstein Friesian animals sampled in The Netherlands.
A total of 1,891 16S rRNA gene amplicon sequence variants (ASV) and 19,368 expressed genes were identified in
the dataset. Significant differences (P<0.05) were observed in microbial composition between breeds at ASV, genus
and phylum levels. The microbial relative abundance was affected (P<0.05) by breeds and environmental factors
such as seasonal feeding. In contrast, the cattle transcriptome was mainly influenced by the type of feed. Transcript-
microbiota correlation was modest, but we identified potential interactions between faecal microbes and host genes
that are breed specific, involving host genes implicated in inflammation and energy metabolism. Our results provide
insight into beneficial microbes and functional genes in local cattle breeds.
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The effect of feed processing and nutrient density on growth parameters of feedlot lambs
JH.C. Van Zyl, PH.S. Uys and C.W. Cruywagen
Stellenbosch University, Animal Sciences, Private Bag X1, 7602 Stellenbosch, South Africa; cwc@sun.ac.za

The objective of the trial was to evaluate the effects of feed pelleting and nutrient density on the production performance
and profitability of finishing lambs. Sixty-four male SA Mutton Merino lambs were randomly assigned to a low
(L) or high (H) nutrient density diet that was either in a mash or pelleted form. Pellets were 4 mm, 6 mm, or § mm
in diameter. Treatments were thus L0, HO (mashed diets), L4, H4, L6, H6, L8, and HS, resulting in a 2x4 factorial
arrangement. There were eight repetitions per treatment and the experimental period was eight weeks. Treatment effects
on dry matter intake (DMI), growth rate, feed efficiency and feedlot economy were determined. The mean DMI of
the H4 group (1.11 kg) was lower (P<0.05) than that of the other groups (1.24 kg), except for the LO group. Lambs
that received the LO diet had the lowest ADG (0.20 kg). The H6 diet resulted in the highest ADG (0.31 kg), although
it was only significantly higher (P<0.05) than that of the lambs on the H4 diet. Pelleting increased ADG (P<0.05) in
the low-density diets, but not in the high-density diets. The worst feed conversion rate (FCR) was observed in the LO
treatment (6.9 kg DM/kg gain). The FCR of the high-density treatments (4.91 kg DM/kg gain) was better (P<0.05)
than that of the low-density treatments (5.69 kg DM/kg gain). Across densities, an improvement of FCR was observed
as pellet size increased. Dressing percentage of the HD lambs (47.7%) was higher (P<0.05) than that of the LD lambs
(44.5%). The highest mean gross profit (GP) was obtained in the H8 and the HO treatments. Pelleting of the LD TMR
improved growth and economic performance parameters of fattening lambs due to an increase in DMI and improved
FCR, while pelleting of HD diets did not show any significant effects. Larger diameter pellets in HD diets appear to
be more beneficial in lamb performance than the use of smaller pellets.

Session 06 Poster 18

Effect of faecal microbial transplant on animal performance and health in young goats

A. Belanche!?, A.I. Martin-Garcia® and D.R. Yéiiez-Ruiz!

!Estacién Experimental del Zaidin (CSIC), Profesor Albareda 1, 18008 Granada, Spain, *University of Zaragoza, Animal
Production and Food Sciences, 142, Miguel Servet 177, 50013 Zaragoza, Spain; belanche@unizar.es

Therapeutic antibiotic treatments can lead to low performances in ruminants with insufficient gut microbial
development. It was hypostatized that faecal microbial transplant from adult to young ruminants could minimize this
problem. A total of 44 newborn goat kids were randomly distributed into 4 groups according a 2x2 factorial: half of
the animals were inoculated on the first day of life with faeces from healthy goats mixed with the colostrum (INO),
whereas the rest received colostrum alone (CTL). From days 3 to 7 of age, half of the animals (+) were daily dosed
with an oral antibiotic (oxytetracycline) whereas the rest remained antibiotic-free (-). On day 8 the faecal microbial
inoculation was repeated resulting in 4 groups (CTL-, CTL+, INO- and INO+). Health-related metabolites in blood
were measured on weeks 1, 2 and 7 and animals were slaughtered at weaning (week 7). Results indicated that the
faecal transplant prior antibiotic treatment prevented the increase of aspartate aminotransferase (AST), alanine
aminotransferase (ALT) and lactate dehydrogenase (LDH) as indicators of tissue damage (P<0.05). At weaning,
inoculated animals showed higher levels of blood glucose (P=0.05) and urea (P<0.001), whereas CTL animals had
higher levels of creatinine (P=0.01) and total proteins and globulins (P<0.001). Faecal microbial transplant also led to
higher butyrate molar proportion (P=0.038) in the hindgut as indicator of intestinal health. On the contrary, antibiotic
treatment led to a lower length-to-width ratio of the rumen papillae and lower acetate molar proportion in the rumen
(P=0.044). Treatment CTL+ showed a lower ADG until weaning in comparison to CTL- (-7.5%) and INO treatments
(-10%). These findings suggest that faccal microbial transplant could help to prevent potential metabolic disorders
derived from antibiotic therapy.
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Effect of a methionine supplementation on the response of goats infected by H. contortus

L. Montout, H. Archiméde, M. Jean-Bart, D. Feuillet, Y. Félicité and J.-C. Bambou

INRAE (National Research Institute for Agriculture, Food and Environment), GA (Animal Genetic), INRAE Antilles-Guyane,
domaine de Duclos, 97170, Petit-Bourg (Guadeloupe), France, laura.montout@inrae.fr

Gastrointestinal nematode (GIN) infections are considered as one of the major constraints in small ruminant production
at pasture. The negative impact of the drugs classically used to control these infections, on soil biodiversity coupled
with concerns over the presence of residues in animal products led some states in the world to advocate a significant
reduction of the use of chemical molecules in animal production. The nutritional manipulation of small ruminants has
long been considered as a tool for the control of GIN infections. The aim of this study was to measure the impact of
a rumen-protected methionine supplementation on the response of Creole goat kids experimentally infected with H.
contortus. The animals were divided in three groups and infested by 10,000 larvae of H. contortus: a control group
with no methionine supplementation (C: basal diet), a low methionine group (LM: basal diet + 4.5 g/head of rumen-
protected methionine) and a high methionine group (HM: basal diet + 10 g/ head rumen-protected of methionine).
Parasitological, haematological and immunological data were collected each week during 42 day of experiment.
The results showed that the level of parasitism, measured through the faecal eggs counts was significantly lower
in the HM group. The first immunological and haematological parameters available by now, are correlated with
the parasitological ones. Further analysis under course (RNAseq) will provide more information on the underlying
mechanisms. In conclusion, the supplementation with rumen-protected methionine appear as a promising strategy
for GIN control in goats.

Session 06 Poster 20

Does diet starch and fibre content affect variation in feed intake in 6 and 8.5 months bull calves

M. Vestergaard!, M. Bjerring' and A.M. Kjeldsen?

! Aarhus University, Department of Animal Science, 8830 Tjele, Denmark, °SEGES, Livestock Innovation, 8200 Aarhus N,
Denmark; mogens.vestergaard@anis.au.dk

It has been presumed that there is a larger day to day (D-D) variation in feed intake of fattening calves fed high-starch,
low-fibre diets compared with moderate-starch and high-fibre diets. A high D-D variation expects to give larger
fluctuations in rumen pH and cause subacute rumen acidosis that might lead to liver abscesses. Little is known about
the actual size of the D-D variation in feed intake among rosé veal calves usually fed high-energy diets. The objective
was to analyse how various starch contents in pelleted concentrates (CONC) (9 types of CONC) as well as various
fibre contents in total mixed rations (TMR) (10 types of TMR) affected D-D variation in Net Energy Intake (NEI,
Scandinavian Feeding Units/d) and Feeding Time (FT, min/d). Data from 9 experiments and a total of 768 calves
were used. The CONC types were grouped according to starch content (g/kg DM) into low (275), medium (403), and
high (448), and the TMR types were grouped based on energy concentration into three levels of digestible cell wall
content (g/kg DM) into low (209), medium (245), and high (304). Data included individual daily NEI and FT for a
30-day period from 5.5 to 6.5 and from 8 to 9 months of age; two periods in which such calves typically attain daily
gains of 1.5-1.8 kg/d. The std. dev. (SD) of the 30 d per calf was used to describe the variation in NEI and FT. Results
for CONC showed similar NEI at both ages, but lower SD for NEI with high compared with low starch content at 5.5
to 6.5 (P<0.05) but not at 8 to 9 months. FT was numerically lower for high compared with low starch, but SD for FT
was similar at both ages. For TMR, NEI decreased (P<0.05) with high compared with low fibre content, especially for
younger calves, without affecting SD for NEI. FT was increased (P<0.05) with high compared with low fibre content
of TMR at both ages and the same effect was found for SD of FT (P<0.05) for younger calves. Overall, these results
suggest that for concentrate pellet based-diets, variation in NEI and eating time do not increase with high starch content.
For TMR diets, a high cell wall content will increase eating time and its variation and reduce NEI but not its variation.
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Dietary administration of essential oil to newborn calves and long term effects on immunity

S. Andrés!, N. Arteche-Villasol!, D. Gutiérrez—Expo'sitoI, A. Martin!, L. Abdennebi—NajarZ, F. Ceciliani® and F.J.
Girdldez!

nstituto de Ganaderia de Montaiia (CSIC-Universidad de Ledn), Finca Marzanas s/n, 24346, Grulleros (Ledn), Spain,
’IDELE Institute, Quality and Health Department, 149 rue de Bercy, 75595 Paris Cedex 12, France, 3Universita degli
Studi di Milano, Department of Veterinary and Animal Sciences, Via dell’ Universita 6, 26900 Lodi, Italy, sonia.andres@
eae.csic.es

Essential oils (EO) can modulate the microbiome of the gut when included in the milk replacer (MR) of newborn dairy
calves causing long-term effects on health status and feed efficiency. To test this hypothesis 16 newborn Holstein calves
3-days aged were assigned to control (n=8) and EO (n=8) groups. EO group was supplied daily with 0.23 ml of oregano
EO accounting for 200 mg of carvacrol (Zane Hellas 100%) diluted in the MR during 45 days. After being weaned,
calves were managed in a feedlot being fed ad libitum a total mixed ration to cover their nutritional requirements.
Voluntary feed intake was recorded individually during 70 days to measure feed efficiency during the replacement
phase (residual feed intake, RFI). In addition, blood samples were collected three times (day 3, day 45 and day 370)
to: (1) measure biochemical parameters (glucose, cholesterol, insulin, etc.); and (2) characterize peripheral blood
mononuclear cells (PBMCs) by flow cytometry (CD4+, CD8+, CD14+, CD21+ and WC1+). Results revealed that
whereas positive effects on daily weight gain were observed during the period of EO administration (101 vs 158 g/day
for control and EO group, respectively; P=0.001), no long-term effects on feed efficiency (RFI -0.165 vs +0.165 for
control and EO group, respectively; P=0.124) were detected later on along the replacement phase. Regarding PBMCs,
mean values of the CD14+ population (monocytes) along the whole experiment were higher in the EO group (29.0
vs 35.1% of positive cells; P=0.006), whereas the decrease of CD21+ (B lymphocytes) along the time was lower in
the EO group. Finally, no changes were detected in the biochemical profile along the study. Further analyses are in
progress to verify the existence of long-term effects on the microbiome of the gut and the metabolomic profile caused
by EO administration during the suckling period of newborn dairy calves.
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Dietary administration of L-carnitine during the fattening period of early feed restricted lambs

A. Martin!, FJ. Girdldez!, J. Mateo?, I. Caro® and S. Andrés!

nstituto de Ganaderia de Montaiia (CSIC-Universidad de Le6n), Finca Marzanas s/n, 24346 Grulleros (Ledn), Spain,
2Universidad de Leén, Departamento de Higiene y Tecnologia de los Alimentos, Campus Vegazana s/n, 24071 Leén,
Spain, 3Universidad de Valladolid, Area de Nutricién y Bromatologia, Avda. Ramén y Cajal, 47005 Valladolid, Spain;
sonia.andres@eae.csic.es

Early feed restriction of lambs causes a permanent mitochondrial dysfunction and a consequent increase of fat
accumulation. The main function of L-carnitine is the activation and transportation of long-chain fatty acids into
the mitochondria, where fatty acid oxidation takes place. The aim of the present study was to clarify the effects of
dietary L-carnitine on the fatty acid profile of meat from early feed restricted lambs. Twenty-two new-born Merino
lambs were separated from the dams for 9 h daily to allow early feed restriction. During the fattening period the lambs
were divided in two groups: the control group (CTRL, n=11) and the L-carnitine group (CARN, n=11). Both groups
received a complete pelleted diet ad libitum, being the CARN group supplemented with 3 g of L-carnitine/ kg diet. The
samples for the analysis of fatty acids were taken from the M. longissimus dorsi. The statistical analysis was carried
out by one-way ANOVA being the dietary treatment (CARN vs CTRL) the only source of variation. The numerical
values for all the long-chain polyunsaturated fatty acids (PUFA) were lower in the meat of the CARN lambs, with
significant differences for 20:4n—6 (arachidonic acid, ARA; 93.18 vs 78.45 mg/ 100 g meat; P=0.012) and 22:6n—3
(docosa-hexaenoic-acid, DHA; 2.57 vs 1.76 mg/ 100 g meat; P=0.023). Consequently, the ratio PUFA/SFA (0.42 vs
0.33; P=0.023) was lower in the CARN group. According to these results, the administration of 3 g L-carnitine/ kg
diet during the fattening period of early feed restricted Merino lambs seems to improve the transport of long-chain
PUFA into the mitochondria, with the consequent increase of B-oxidation of these fatty acids, thus worsening the
nutritional index of the meat.
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Immunomodulatory properties of acid whey from Greek yogurt of different animal origin
E. Dalaka, M. Karavoulia, A. Vaggeli, G.C. Stefos, 1. Palamidi, 1. Politis and G. Theodorou
Agricultural University of Athens, Department of Animal Science, lera Odos 75, 11855, Greece, elenidalaka@yahoo.gr

With the increased consumer demand for biofunctional foods, it is important to develop novel products with the
concurrent utilization of by-products. Among them, acid whey (AW), the yellowish liquid by-product derived from
Greek yogurt production should be of considerable interest. In recent years, Greek yogurt has gained immense
popularity because of its high nutritional value, thus AW production has also increased making its disposal problematic
due to its high oxygen demand (COD; BOD). The objective of this study was to evaluate in vitro immunomodulatory
properties of AW derived from yogurts of different animal origin (cow, sheep, goat) after a static three phase simulated
in vitro digestion mimicking oral, gastric and intestinal digestion. THP-1 cell line, a human leukaemia monocytic cell
line is a suitable and reliable in vitro tool to study the immunomodulating effects of a food compound. Before assessing
immunomodulatory capacity, cell viability and potential cytotoxicity of digested AW were evaluated. Gene expression
of cytokines, inflammation-related enzymes, and transcription factors were analysed using qPCR. In conclusion, after
exposure to digested AW, THP-1-derived-macrophages showed attenuated expression of some proinflammatoty and
increased expression of anti-inflammatory genes, that may exert a beneficial effect on immunoregulation. In sum,
this study demonstrates that AW regardless of animal origin could be used as food or feed ingredient that might have
a positive effect on health through its immunomodulatory capacity. This research is co-financed by Greece and the
European Union through the Operational Programme ‘Human Resources Development, Education and Lifelong
Learning’ in the context of the project ‘Strengthening Human Resources Research Potential via Doctorate Research’
(MIS-5000432), implemented by the State Scholarships Foundation (IKY). This research is co-financed by the
European Regional Development Fund of the European Union and Greek national funds through the Operational
Program Competitiveness, Entrepreneurship and Innovation, under the call RESEARCH — CREATE — INNOVATE
(project code: T2EDK-00783).
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Citrus extract characterisation and effect on bacterial growth to explain the consequence on animal

S. Cisse!?3 M. Gautron’, M.E.A. Benarbia® and D. Guilet"?3

FeedInTech, R&D, 42 rue Geroges Morel, 49070 Beaucouzé, France, °SONAS, SFR QUASAV, Université d’Angers,
R&D, 42 rue Georges Morel, 49070 Beaucouzé, France, 3Nor-Feed, R&D, 3 rue Amédéo Avogadro, 49070 Beaucouzé,
France; sekhou.cisse@norfeed.net

Citrus extracts are increasingly used in poultry and swine production, due to the benefits they provide to animals.
However, there is a lack of data regarding their mode of action. Most of the studies available indicate an effect on the
intestinal microbiota. The aim of this study was to evaluate the effect of a standardized citrus extract (SCE, Nor-Spice®
AB, Nor-Feed SAS) on the growth of several bacterial strains of interest. The SCE has also been characterized in order
to better understand the observed effect on pigs and poultry performances. The effect of SCE has been monitored using
2 strains: E. coli and L. acidophilus. Briefly, 200 pl of a 10% SCE solution were added to 10 ml of medium, which was
seeded with 5x10° bacteria/ml. Bacterial growth was monitored by measuring the medium turbidity at 650 nm. The
same experiment was performed without SCE, as a negative control. In parallel, apolar and polar compounds of SCE
were characterized by GC-MS and LC-MS (dereplication) respectively. Bacterial growth showed that SCE decreased
the doubling time of L. acidophilus (256 min) and increased the doubling time of E. coli (245 min), compared to the
control group (respectively 353 and 80 min). Characterization of SCE allowed to identify pectic oligosaccharides
as SCE major components and confirm the presence of 39 secondary metabolites including eriocitrin, hesperidin
and naringin. These compounds have already shown beneficial effect on gut health, according to the literature. As
example, it has been demonstrated that hesperidin promotes the production of short chain fatty acids in the colon,
which results in pH diminution and pathogenic bacteria inhibition. According to these results, the beneficial effect of
SCE on animals may be due to the modulation of the intestinal microbiota. In addition, some compounds identified
on SCE are well known for their positive effect on different compartments of the gut and microbiota. Further studies
will be necessary to confirm the role of these molecules.
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Lithothamnium calcareum as natural additive in roughage-lacking diets of Nellore young bulls

G. Balieiro Neto!, L. Machado? and B.R. Amdncio’
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2419, 14030670 Ribeirdo Preto, Brazil, ? Twenty5”Now Brasil LTDA, Rua Peixoto Gomide, 1186, 01409-000, Sio Paulo,
Brazil; gebalieiro@sp.gov.br

In order to improve animal performance, facilitate cattle management and have cost-effective production, there has
been an increase in the nutritional values of the administered feedlot diets. However, feeding high-grain diets can
induce laminitis. The inclusion of monensin in the diet has been commonly used as a strategy to achieve higher daily
weight gains and control the laminitis. However, the use of antibiotics in animal feed might result in the selection
of resistant microorganisms and certain bacterial strains isolated from cattle are resistant to multiple antibiotics and
could be human health hazards. Twenty-four Nellore young bulls fed with high-grain diet containing Brachiaria
brizantha hay (15% dry matter) were divided into two groups to evaluate the marine algae Lithothamnium calcareum
as an antibiotic alternative. The first group was fed a diet containing sodium monensin (120 mg/animal/day) and
the second group was fed a diet without antibiotics, containing 120 g/animal/day of L. calcareum. Daily dry matter
intake, early detection of lameness, laminitis and feeding behaviour traits (frequency and duration of bunk visit
events, head-down duration, variance of nonfeeding intervals, and time to approach feed bunk following feed-truck
delivery) were measured 13 d, preceded by 26 d of adaptation to the diet and facilities with a GrowSafe system. A
completely randomized design was used. There was no detection of lameness or laminitis in any groups and there
were no changes in dry matter intake (11,6 vs 11,4) or feeding behaviour traits. We concluded that marine algae L.
calcareum could be used as an antibiotic alternative allowing the diet to be prepared with 15% roughage, that could
be convenient in several commercial conditions. Appears the marine algae L. calcareumre covered ruminal pH and
could be used as sustainable additives in ruminant diets with low roughage. Feed efficiency and methane production
are topics for further research.
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Comparison on the microbial community structure of lamb faeces, milk ewe and cow colostrum samples

L.C. Lopes!, T. Correia? and P. Baptista®

Evora University, Apartado 94, 7006-554, Portugal, Agrarian Superior School of Braganga, Department of Animal
Science, Alameda de Santa Apolénia 253, 5300-252, Portugal, >Polytechnic Institute of Braganza, Mountain Investigation
Center, Alameda de Santa Apolonia, 5300-252, Portugal; laila.lopes@uevora.pt

The sheep breed Churra Galega Bragangana from the northeast of Portugal is an autochthonous sheep breed, very
economically important in the area. This study used cow colostrum as a supplement for lambs, as it is surplus and often
discarded in intensive dairy cattle farms. In this study 18 of the Churra Galega Bragangana sheep breed were used and
divided into two groups: the control and the treatment group (3 ewes and 6 lambs each). The lambs of the treatment
group, from the third day of age were supplemented with 50 ml per day of colostrum from two Holstein-Friesian cows,
for 4 weeks. The lambs were weighed. The bacterial community present in the faeces samples of lambs, cow colostrum
and ewe milk was evaluated using non-cultivation methods using the /llumina miseq platform. In facces samples,
bacterial diversity was additionally evaluated by culture-dependent methods in order to evaluate the lytic enzyme
production capacity of the isolates obtained. Regarding the average daily gain (ADG) of lambs, in the period of 10
days after birth, the treatment group showed a ADG (0.232 g/d) significantly higher (P=0.031) than the control group
(0.127 g/d). In total, the two methods identified 93 genera in faeces and 231 genera in milk samples, with Bacteroids
and Acinetobacter being the most abundant genera in the bacterial community respectively. It was found that the
composition of the bacterial community of the control lambs’ faeces is significantly different (R=0.48; P=0.029) from
the community present in the faeces of lambs that ingested cow colostrum. From the bacterial isolates obtained from
faeces, three OTUs (Acinetobacter sp., Jeotgalicoccus sp. and Bacillus sp.) were identified by cultivation-dependent
methods that showed capacity to produce digestive enzymes such as amylase, cellulase, lipase and proteinase. In
this way, these isolates present an enormous potential in animal nutrition and additionally as immunological and/or
probiotic adjuvants. Although the results obtained are quite promising, further studies should be carried out.
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Consumer perceptions and acceptance of insects as feed: current findings and future outlook
G. Sogari
University of Parma, Department of Food and Drug, Parco Area delle Scienze 474, 43124, Italy; giovanni.sogari@unipr.it

Research into alternative protein sources might help to reduce environmental burden on the planet and increase
animal welfare. Insect proteins used in feed production could represent an innovative solution for these environmental
and ethical problems. However, the inclusion of insects as a protein source in feed production is not only related to
technical, economical, and normative restrictions but is also affected consumer responses such as attitude, intention
to purchase and consume, and willingness to pay for insect-fed animals. Therefore, consumer acceptance of insects as
feed is crucial to determine the development of the sector of insect farming and of the foods obtained from animals fed
on an insect-based diet. Despite the growing literature on consumer acceptance of edible insects as foods in Western
countries few studies have examined consumers’ preferences and attitudes towards the use of insects as feed. Currently,
the general public is still unaware of the potential benefits of this alternative protein source for farmed animals, and
the role of information may be greater for individuals who are uninformed or misinformed about the benefits of
insect-based feed. Our studies showed that information about the benefits of insects as feed could improve consumers’
attitudes towards animal-based products fed with insects. For instance, our results suggest that communicating about
the insects as being a natural feed for several animal species (e.g. poultry and fish) and that the final meat taste is
unchanged are important factors to increase acceptance. Thus, legislators should consider this lack of knowledge and
help inform consumers about the benefits of insect meals. In the Global North, entomophagy has received global
media attention in recent years, contributing to an increase in curiosity among consumers and providing publicity for
the private sector. The same phenomenon might happen for this novel feedstuff in the near future. This presentation
will contribute to the discussion on the factors influencing consumers’ purchase motivations and willingness to pay
for meat products from poultry, aquaculture, and pigs fed with insects.

Session 07 Theatre 2

Microbiome in the insect-based feed chain: current scenario and future perspectives

1. Biasato

University of Turin, Deparment of Agricultural, Forest and Food Sciences, Largo Paolo Braccini 2, 1005 Grugliasco
(TO), Italy; ilaria.biasato@unito.it

Gut microbiome — defined as the genes and genomes of the gut microbiota, as well as their products and the host
environment — has a key role in monogastric animals, as it is involved in the maintenance of gut health, which is of vital
importance to animal health and performance. Diet is known to be an important driver of gut microbiome variations,
especially when novel feed ingredients — such as insects — are considered. The impact of insect-based products on gut
microbiome has extensively been characterized in poultry, fish, pigs and rabbits, with common findings being outlined
despite the species heterogeneity. The use of Hermetia illucens (HI) and Tenebrio molitor meals (especially at low
inclusion levels [5-10%]) and oils usually leads to increased microbial diversity, selection of short chain fatty acids
(SCFAs)-producing bacteria (with chitinolytic activity as well [Blautia, Roseburia, Enterococcus]), and reduction
of pathogenic bacteria (due to the HI anti-microbial properties [Streptococcus, Corynebacterium, Campylobacter,
Listeria)). High inclusion levels of HI meals (15%) may, however, reduce the microbial diversity and potentially
beneficial bacteria (Ruminococcus), as well as selecting bacteria with mucolytic activity (Helicobacter). Furthermore,
since insects are considered as ‘farmed animals’, diet-microbiome interactions may have a remarkable influence on
insect farming as well. The progressively increasing research about gut microbiome of insects — mainly focused
on HI for its high potential for bio-conversion — revealed that, even if some members (Providencia, Enterococcus,
Morganella) and metabolic pathways remain constant, both host genetics and feed substrate are capable of driving
the diversity and metabolic potential of gut bacteria, with potential implications for larval rearing traits. Considering
the heterogeneous feed substrate-related changes in HI gut microbiome, as well as the feasibility to directionally
transform it by manipulating that of the rearing substrate, future research may be focused on the optimization of the
HI gut microbiome through feed substrates with selected microbiome profiles, also evaluating their potential impact
on gut microbiome of insect-fed animals.
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Long-term evaluation of black soldier fly larvae meal on Atlantic salmon health in net pens

G. Radhakrishnan®?, A.J.P. Philipz, N.S. Liland?, M.W. Koch!?, E.J. Lock!? and I. Belghil‘2

University of Bergen, University of Bergen, P.O. Box 7800, 5020 Bergen, Norway, *Institute of Marine Research, Institute
of Marine Research, Bergen, Norway, P.O. Box 1870 Nordnes, 5817 Bergen, Norway, Gopika.Radhakrishnan@hi.no

This study evaluated the effects of black soldier fly larvae meal (BSFM) on the performance and health parameters of
Atlantic salmon (Sa/mo salar) farmed under industry relevant conditions. The trial was performed with almost 54,000
salmon in open water sea cages, exposed to natural stressors resembling a realistic commercial farm condition. Fish
were fed with diets where plant-based proteins were partially replaced with BSFM, corresponding to dietary inclusion
levels of 0% (control), 5% and 10% BSFM. Diet groups consisted of triplicates cages (12x12 m) with ~6,000 fish per
cage from sea transfer (~0.2 kg) to harvest size (~4.5-5 kg). The study assessed fish health and monitored fish welfare
parameters. Fish were monitored weekly to check for the weight, and general welfare indicators that included the
gill score, opercula, deformities, emaciation, fin status, cataract, and the sea lice count. Also, the skin mucus samples
were collected each month to analyse mucus lysozyme activities along with blood and plasma samples to study the
biochemical conditions. Results will be presented and discussed. This trial is part of the EU-funded SUSINCHAIN
project (nr. 861976).

Session 07 Theatre 4

Ability of black soldier fly proteins to decrease oxidative stress in companion animals

A. Paul!, NM. Tome!, M. Dalim!, T. Franck?, D. Serteynz, K. Aarts! and A. Mouithys—Mickalad2

!Protix B.V, Industriestraat 3, 5107 NC, the Netherlands, *Centre for Oxygen, Research & Development (CORD), Bit.
B6A, Allée du six Aoit 11, 4000 Liege, Belgium, nuria.tome@protix.eu

In Europe, black soldier fly (BSF) proteins are gaining popularity as sustainable and health promoting pet food
ingredients. These ingredients contain substantial amounts of low molecular peptides which are known to supress
oxidative stress in pets and other animals. In this session we will show results of our in vitro studies evaluating the
ability of BSF proteins to supress oxidative stress derived from the excessive neutrophil response in pets. Two different
studies were conducted. The first study evaluates the ability of BSF proteins to: (1) scavenge free radical species,
(2) modulate the inflammation-like activity linked to neutrophil response, and (3) modulate myeloperoxidase (MPO)
activity, a pro-oxidant enzyme released by activated neutrophils, using various in vitro models. During this study,
commercial chicken meal and fishmeal were used as industrial benchmarks. Second study was planned to evaluate
the efficacy of commercial pet foods containing BSF proteins to reduce oxidative stress. For this study, commercial
non-insect-based pet foods were used as industrial benchmarks. Both pet foods with and without BSF proteins
were evaluated using similar in vitro assays as mentioned in previous paragraph. To conclude, we found that BSF
proteins have strong ability to reduce oxidative stress in pets as shown on free radicals, neutrophil and MPO assays.
During this study, we found that chicken meal and fishmeal have pro-oxidant activity in some of the tested assays.
Finally, commercial diets containing BSF proteins perform better in comparison to non-insect-based diets in terms
of decreasing oxidative stress.
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Effect of black soldier fly meal dietary integration on production and eggs quality of laying hens

A. Vitali!, M. Meneguzz, F. Grosso?, E. Sezzi3, R. Lorenzetti’, D. Santori’, N. Ferrarini*, G. Grossi!, E. Batistini®
and N. Lacetera’

{Universita della Tuscia, Via s. Camillo de Lellis, 01100 Viterbo, Italy, ZBef Biosystems S.r.l., Via Tancredi Canonico, 18/c,
10156 Torino, Italy, 3Istituto Zooprofilattico Sperimentale del Lazio e della Toscana, Str. Bagni, 4, 01100 Viterbo, Italy,
44zienda Sanitaria Locale, Via Enrico Fermi, 15, 01100 Viterbo, Italy, SSE.CO.M. S.rl, Via dell "Artigianato, 3, 06089
Torgiano, Italy; vitali@unitus.it

The study investigated the effect of dietary substitution of soybean meal with insect meal on production and eggs
quality in laying hens. The trial lasted 56 days and involved 108 laying hens (Lohmann Brown-Classic) 18-week-old.
Hens were housed into arches and fed with soybean-based meal for 4 weeks. At 22-week-old, hens were weighed,
divided into 27 groups homogeneous for live (4 hens each) and housed into arches with an artificial light regime of
16L:8D. Arches were 60x90x73 cm (1,35 cm?/hens) and enriched with nest box and perches. Groups were randomly
assigned (nine replicates) to one of the three experimental diets isoenergetic, iso-proteic, balanced for amino acids
and provided ad libitum: soybean-based meal as control (C); treated 50% (T50) and 100% (T100) where the fraction
of soybean meal was replaced by Hermetia illucens meal at 50 or 100%, respectively. Feed consumption and eggs
production were monitored daily. Eggs were sampled bi-weekly (T0, T14, T28, T42 and T56) and evaluated for quality
at t0 (fresh eggs) and after 21 days storage at ambient temperature (t21), through measurement of shell thickness and
calculation of Haugh, yolk and albumen indices. The integration of insect meal in the diet did not negatively impact on
eggs production. On the other hand, insect meal reduced feed intake with a positive effect on the feed conversion rate.
The quality analysis pointed out higher values of shell thickness in the T100 group, and higher albumen index in the T50
group. H. illucens meal had no adverse effects on production and eggs quality, so it may be considered an alternative
protein source for developing feeding strategies to support circular economy. However, further investigation is needed
to verify the effects of insect meal on a commercial scale and analyse its economic and environmental sustainability.

Session 07 Theatre 6

Effect of dietary inclusion of chitinolytic bacteria on insect meal diets for Dicentrarchus labrax

F Rangelu, R. Cortinhas!?, L. Gasco’, F. Gai*, A. Oliva-Teles!?, C.R. Serra! and P. Enes!?

ICIMAR/CIIMAR Centro Interdisciplinar de Investigagio Marinha e Ambiental, Terminal de Cruzeiros de Leixdes. Av.
General Norton de Matos s/n, 4450-208 Matosinhos, Portugal, 2Faculdade de Ciéncias, Universidade do Porto, Biology
department, Rua do Campo Alegre s/n, 4169-007 Porto, Portugal, 3Forest and Food Sciences, University of Turin,
Department of Agricultural, Via Verdi, 8, 10124 Turin, Italy, *Institute of Science of Food Production, National Research
Council, Via Amendola, 122/0, 70126 Bari, Italy, fjorangel@gmail.com

Incremental worldwide fish demand promoted a rapid aquaculture intensification which, in turn, put a strain on resource
management for feed production, rendering key ingredients such as fish meal (FM) economically and ecologically
unviable. To respond to the increased feed demand, alternative ingredients to substitute FM are being pondered
with insect meal (IM), being one of the main candidates. However, insects’ exoskeleton is rich in chitin, and with
higher inclusion levels of IM, it negatively interferes with fish performance and nutrient digestibility. In fact, just the
removal of the cuticle of the insect positively impacts IM digestibility. In carnivorous fish species with an inexistent
or low ability to degrade chitin, the inclusion of chitin-degrading bacteria could help to increase IM potential as a
FM substitute. To test this hypothesis, two bacteria with the ability to degrade chitin isolated from European sea bass
(ESB) gastrointestinal tract (FI645 and F1658), were incorporated individually or as a mixture in ESB diets with
high defatted Hermetia illucens larvae meal (HM) levels. As such, four isoproteic (45%) and isolipidic (18%) diets
were formulated: a control diet, containing 30% of HM (CTR); two diets like the CTR containing 2x10° cfu/kg of
either FI645 (D645) or F1658 (D658); a diet like the CTR containing 1x10° cfu/kg of both FI1645 and F1658 (DMIX).
Preliminary results showed that DMIX significantly increased feed efficiency, although no effect was observed in
growth performance. A digestibility trial, digestive enzyme activity measurements, and gut histological and microbiota
evaluation are being performed to support the results. The researcher F.R. was supported by a grant from FCT, Portugal
(SFRH/BD/138375/2018).
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Broiler eating rate suggests preference for black soldier fly larvae over regular feed

M.M. Seyedalmoosavi, M. Mielenz, G. Das and C.C. Metges

Research Institute for Farm Animal Biology, Institute of Nutritional Physiology, Wilhelm-Stahl-Allee 2, 18196, Dummerstorf,
Germany; seyedalmoosavi@fbn-dummerstorf.de

Whole black soldier fly larvae (BSFL) can be fed to broilers not only for decreasing soybean-protein in diets but also to
improve animal welfare. How much whole BSFL could be fed to broilers is however unknown. We assessed apparent
interest of broilers in eating BSFL when offered with either 10% (L10), 20% (L20) or 30% (L30) of voluntary feed
intake (FI) of control chickens (CON) that received no BSFL but age-specific diets. Ross 308 chicks (n=252) were
allocated to one of either 4 groups (n=6 pens/group). Time spent by birds for eating their daily portion of larvae (TSL,
min) was recorded. Larvae eating rate (LER, g/min) and body weight (BW) adjusted LER of the birds (LER_BW,
g BSFL / kg BW and min) were calculated. Similarly, a theoretical feed eating rate (FER, g feed / light period of a
day in min) with adjustment for BW (FER_BW) was calculated. Lastly, the ratio of LER:FER was calculated as fold
change difference (FCD). Overall, TSL did not differ among 3 groups (P=0.982) expect for the first day (P<0.05), on
which L30 spent more time (P<0.05) than did L10 and L20. The L10 had a higher LER than did the L20 and L30 bird
(P<0.05). LER increased from 0.03 (d1) to 6.8 g/min (d42) by more than 200 folds. In contrast, LER BW decreased
from 8.9 to 2.9 (g/BW and min) from wk1 to wk6 (P<0.001), and did not depend on the amount of BSFL fed to birds
(P=0.138). Although both FI and FER increased linearly over time (P<0.001), provision of BSFL reduced FI and FER
in both L10 and L20, and did more so in L30 as compared to CON (P<0.05). FER increased from wk 1 to wk 6 by
about 25 folds in CON. In contrast, FER_BW decreased linearly in all four groups over time (P<0.05). While CON
had a higher FER_BW than did L30 at wk 1, 3 and 4 (P<0.05), there was no significant difference at wk 5 (P>0.05).
The FCD (on average >50) was not influenced by the amount of larvae offered to the birds (P=0.195), but decreased
slightly from wk 1 and wk 6 (P.018). We conclude that chickens can consume up to 30% of their voluntary FI as BSFL
in just a few minutes. Apparent interest of chickens in BSFL as compared to regular feed is at least 50 times higher,
implying the potential of BSFL to be used as an edible environmental enrichment tool.

Session 07 Theatre 8

InsectERA — the S7M€ plan to transform Portugal into an insect technology hub

D. Murta’?

ICiiEM — Centro de Investigacio Interdisciplinar Egas Moniz, Caparica, 2829-511, Portugal, *EntoGreen, Ingredient
Odyssey, Santarém, Portugal, Rua Cidade de Santarém, 140, 2005-079, Portugal; daniel. murta@entogreen.com

Insects are recognized as a new nutrient source for human, animal and plants, being appointed as a bioremediation
tool and a new source of raw-material for a large range of industrial applications. InsectERA is a consortium led by
EntoGreen and comprises a total of 39 entities, including 17 Portuguese industrial and service companies (including
3 insect producers), 17 Non-Business Entities, 1 public administration entity (Portuguese food authority), 3 Industrial
Associations and a Scientific Society. This consortium is the result of an in-depth discussion enrolling multiple actors
with impact on the value chain, with discussions through collaboration with companies in both sides of the value chain,
from raw-material to end-users, and also enrolling a large group of R&D centres focused on this novel field. It will
contribute to upscale the production of insects, creating a strong link that closes the circular economy in the agri-food
sector, by converting vegetable by-products into high value proteins, oils and organic fertilizers. It is organized in
four main pillars, Insects as food, as feed, as new industry raw-materials and as a bioremediation tool, creating four
sub-sectors, with specific challenges. However, each pillar has two other transversal challenges, such as raw-materials
for insect production and insect production industrialization, and also results in the production of a high value product,
insect frass. The final products developed under the scope of this project will be closely evaluated and submitted to
market preparation, from consumer acceptance to legal framework adaptations. InsectERA will contribute to develop
anovel market opportunity and to upgrade the technology associated with the insect production field. The final result
will be the creation of 3 new factories, a logistical centre and 2 R&D units, that will generate new products, processes
and services ready to the international markets creating a novel and competitive industry in Portugal.
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Evaluation of performance and carcass characteristics of growing lambs fed Tenebrio molitor diet

L.E. Robles Jimenez!, E. Cardoso Gutierrez!, J.M. Pino-Moreno?, S. Angelesz, B. Fuenté?, H. Ramirez?, I.A.
Dominguez-Vara', E. Vargas-Bello-Perez’ and M. Gonzalez-Rongquillo’

{Universidad Auténoma del Estado de Mexico, Instituto Literario 100, 50000, Mexico, 2Universidad Nacional Autonoma
de Mexico/, Av. Universidad #3000, 04510, Mexico, 3University of Copenhagen, Gronnegdrdsvej 3, 1870, Denmark;
lizroblez@hotmail.com

Tenebrio molitor (TM) is an insect rich in proteins and lipids, it can be used as an alternative protein source in ruminant
feeding. The objective of this study was to evaluate the effect of TM meal as an alternative to vegetable- (soya bean
meal, SBM) and animal- (Fish meal, FM) protein sources on slaughter weight and carcass yield of lambs. This study
lasted 60 days; 24 lambs were distributed randomized (8 lambs / treatment) to one of three isoprotein and isoenergetic
diets (15% CP; 11 MJ ME / kg DM). The protein source was the only factor of diet variation. The control diet (SBM)
included 150 g of SBM / kg DM, which was replaced by FM or TM meal in the other diets, Lambs were slaughtered
(NOM-033-SAG / ZO0-2014). the slaughter body weight (SBW, kg), hot carcass weight (HCW, kg) and used to
calculate the hot carcass yield (HCY%). Back fat (mm) was measured at the level of the 10 rib. After 24 hours post
slaughter, cold carcass weight (CCW,%) cold carcass yield (CCY,%) pH and temperature (°C) were recorded. Meat
colour (CIELAB) was evaluated on Longissimus dorsi calibrated to a standard white tile (L*) luminosity. Data were
analysed for a completely randomized design, significant effects were declared at P<0.05. Slaughter body weight
(37.7+1 kg), hot carcass yield % (45.2+0.5), cold carcass yield % (43.9+0.5), fat thickness at 10% rib (2.9+0.3), pH
(6.75+0.2), L*(44.5+0.2) and temperature (11.86+0.05) were similar (P>0.05) between treatments. Lower carcass
weights (P<0.07) were registered for lambs feeding TM (36.04 kg) compared to SBM (40.15 kg) diet. The lower dry
matter intake (1,163 vs 1,343 g/d) of the TM diet compared with SBM diet, may have been due to the chitin content
present in the exoskeleton resulting in lower HCW and CCW. TM meal is an alternative protein source that can
substitute SBM or FM without compromising meat quality.

Session 07 Theatre 10

Impact of adult density and temperature on oviposition and hatchability of Alphitobius diaperinus

G. Baliotal, N. Ormanogluz, C. Rumbos! and C. Athanassiou’

Laboratory of Entomology and Agricultural Zoology, Department of Agriculture, Crop Production and Rural Environment,
Phytokou str,, 38446 Volos, Magnesia, Greece, 2Ankara University Faculty of Agriculture, Plant Protection Department,
Ziraat Mah., Sehit Omer Halisdemir Bulvari, 06110 Diskapi — Ankara, Turkey, mpaliota@agr.uth.gr

Knowledge of factors affecting Alphitobius diaperinus oviposition and hatchability is crucial in terms of industrialization
of the mass production of this species for feed. In this context, the objective of the present study was to evaluate,
in laboratory trials, the effect of adult density and temperature on the oviposition performance and hatchability of
A. diaperinus. In a first series of bioassays, we assessed the impact of adult density on female fecundity and larval
hatchability. Briefly, adult groups of different size (from 4 to 28 unmated adults at 1:1 sex ratio) were placed in
oviposition arenas (44.1 cm? bottom surface area) resulting in different adult densities. Eggs laid at 30 °C and 55%
relative humidity were continuously recorded every 3 days for a period of 45 days. In a second series of bioassays,
the female oviposition and larval hatchability of 4. diaperinus was assessed at different temperatures, i.e. at 20, 25,
30 and 32 °C. Overall, the results of the present study indicate that the number of eggs laid per adult was not affected
by adult density, at least for the density levels tested here. Moreover, in the same bioassay larval hatchability was
reduced with the increase of the observation period. Additionally, we found that temperature affected the oviposition
output, as well as larval hatchability. Indicatively, significantly less eggs were laid at 20 °C compared with the rest of
the temperatures tested. These data can be further utilized to optimize the production of A. diaperinus in mass rearing
protocols. This research has been co-financed by the European Regional Development Fund of the European Union
and Greek national funds through the Operational Program Competitiveness, Entrepreneurship and Innovation, under
the call RESEARCH-CREATE-INNOVATE (project code: T2EDK-01528).
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Aminoacid content of Tenebrio molitor L. fed on different diets

F. Carvdol, L.M. Cunhd?, G. Pereira’, D. Monteiro®, M. Almeida?, L.M.M. Ferreira®, I. Barros’, I. Gouvinhas’® and
M.A.M. Rodrigues’®

1UTAD, Department of Animal Science, Universidade de Trds-os-Montes e Alto Douro, Quinta de Prados, 5000, Atrio
do Edificio Ciéncias Agrarias, UTAD. QTA de Prados, 5000-801, Portugal, °GreenUPorto, Centro de Investigagdo em
Produgdo Agroalimentar Sustentdavel, Campus de Vairdo, Edificio Ciéncias Agrarias, Rua da Agrdria, no. 747, 4485-646
Vila do Conde, Portugal, 4485-646 Vila do Conde, Portugal, > Portugal Bugs, Rua do Rosmaninho 213, 4455-551 Perafita,
Portugal, *UTAD, Veterinary and Animal Research Centre (CECAV), Atrio do Edificio Ciéncias Agrarias, UTAD. QTA de
Prados, 5000-801, Portugal, >UTAD, Centre for the Research and Technology Agro-Environmental and Biological Sciences
(CITAB), Quinta de Prados, 5000-801, Portugal; f-.carvao95@hotmail.com

Although animal feed industry is increasingly using alternative animal protein sources, detailed information on its
nutritional value is still scarce and diets normally supplied to these animals should be carefully evaluated so that
possible effects on the chemical composition of larvae can be detected. This study aimed to evaluate how different
levels of incorporation of wheat bran (65-95%), alfalfa (0-30%) and brewer’s yeast (0-8.5%) could influence amino
acid composition of mealworms according to a Central Composite Design using 10 diets. Amino acid composition of
mealworms was analysed by principal component analysis (PCA). aspartate+asparagin and glutamate+glutamine were
the most abundant amino acids for all the diets representing 9.1 and 12.5% (DM), respectively. Diet containing 25.6%
of alfalfa, 1.5% of yeast and 72.9% of wheat bran showed the highest values of amino acids (90.3%; DM) compared
to the medium value of the remaining diets (61.4%; DM). PCA analysis did not allow a clear distinction between diets
indicating a tendency for higher amino acid concentration in diets containing higher levels of alfalfa. The inclusion
of brewer’s yeast did not affect amino acid composition of mealworms. However, an interaction response might have
occurred according to the different levels of substrates in the diets. In this way, future trials should be planned testing
the inclusion of one substrate at the time.

Session 07 Poster 12

Performance of slow-growing broilers fed Acheta domesticus meal during the first four weeks of life

J. Nieto!, J. Plazal, J.A. Abecid?, I. Revilla® and C. Palacios!

!Universidad de Salamanca, Av. Filiberto Villalobos, 119, 37007, 37007, Spain, 2[UCA. Universidad de Zaragoza, Miguel
Servet, 177, 50013, Spain, 3Universidad de Salamanca, Avenida Requejo 33, 49022, Spain; carlospalacios@usal.es

Insects are emerging as a sustainable alternative for poultry feed to the current monopoly of soybean. Therefore,
the objective of this study was to assess the development of slow-growing chicks fed Acheta domesticus meal as a
total replacement for soybean meal during the first 4 weeks of life, using isoproteic and isoenergetic diets. A total
of 128 one-day-old male slow-growing chickens (RedBro), with a live weight (LW) of 36.27+1.88 g on average,
were used in this trial. Once in the experimental facilities, they were homogeneously divided into two groups (n=64
chicks each): (1) the control group (C) was fed soybean meal as the main protein source; and (2) the Acheta group
(AD) was fed 4. domesticus meal. Each group was divided in turn into eight replicates of eight birds each. During the
whole experiment, the following parameters were weekly measured: live weight (LW), feed intake (FI), water intake
(WI), body weight gain (BWG), as an indicator of growth rate, and feed conversion ratio (FCR), which indicates the
relationship between feed intake and weight gain of the animal. LW was significantly higher (P<0.01) in group C than
in group AD from day 15 to day 29 (353.7425.3 vs 291.4421.0 g/chick). BWG showed significantly higher results
(P<0.05) for chicks in group C from the 2" week onwards. Mean BWG for the whole procedure was 11.3£0.9 vs
9.120.7 g/chick for groups C and AD, respectively. FI was significantly higher (P<0.05) in group C than in group AD
throughout all the experiment, except for the 4™ week. Total FI was significantly higher (P<0.01) in group C than in
group AD (896.9£64.5 vs 766.3+54.9 g/chick). WI exhibited significant differences in the 2" and 4t week (P<0.01),
with higher values for the C group. Regarding FCR, significant higher values (P<0.05) were obtained for AD groups
during the 15t week. However, in the 2" and 4%, it was group C the one that showed significant higher FCR values
(P<0.01). In conclusion, the complete replacement of soybean meal by 4. domesticus meal in slow-growing chicks
caused a decrease in their performance during the first 28 days of life.
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ADVAGROMED: basis and structure of PRIMA 2021 project

L. Gasco!, C. Athanassiow?, S. Smetana’, F. Montesano®, M. Nouri®, R. Rosa-Garcia® and D. Murta’

University of Turin, largo P. Braccini 2, 10095, Italy, *University of Thelassy, Phytokou str., 38443, N. Ionia, Volos,
Greece, 3German Institutes of Food Technologies, Prof.-von-Klitzing-Str. 7, 49610 Quakenbriick, Germany, *National
Research Council, Via Amendola, 122/0, 70126 Bari, Italy, *University of Sultan Moulay Slimane, Avenue Mohamed V,
B 591, Beni Mellal, Morocco, 5Servicio Regional de Investigacion y Desarrollo Agroalimentario, Ctra. AS-267, PK 19,
33300, Villaviciosa, Spain, "Ingredient Odyssey Lda, R. Eng. Albertino Filipe Pisca Eugénio 140, 2005-079, Portugal;
laura.gasco@unito.it

In intensive agricultural and animal production systems, loss of natural habitats by conversion to agricultural land
and extensive use of chemical inputs (fertilizers and pesticides) are the major causal agents of biodiversity loss and
decreased habitat heterogeneity, as well as widespread contamination of ecosystems. Integrating agroecological
practices in current agricultural farming systems could offer a sustainable means to conserve and enhance the
endangered farming biodiversity and increase ecosystems services. The ADVanced AGROecological approaches
based on the integration of insect farming with local field practices in MEDiterranean countries project aims to
develop innovative and holistic food system based on agro-ecological principles and circular economy practices,
to increase the resilience of the agro livelihood systems. ADVAGROMED uses by-products from local agricultural
productions for rearing insects to deliver different products: (1) insect frass to be used as bio-product to improve soil
fertility, deliver plant protection effects and enhance soil microbial biodiversity, by reducing mineral fertilizers and
chemical pesticides; and (2) live larvae to feed local poultry breeds ensuring optimal animal performances, health and
product quality (decreasing the use of imported feeds). Biodiversity is promoted at various levels, i.e. at farm level, by
promoting the genetic variability of local crops and varieties/animal breeds, but also at a regional level by minimizing
the negative impact of chemical inputs on the microfauna through the exploitation of insect frass as bio-products for
sustainable soil fertilization and plant protection.

Session 07 Poster 14

SensiBug — the use of edible insects in the veterinary nutrition of companion animals

R. Galecki

University of Warmia and Mazury in Olsztyn, Department of Veterinary Prevention and Feed Hygiene, Faculty of Veterinary
Medicine, Oczapowskiego 13, 10-719, Poland; remigiusz.galecki@uwm.edu.pl

Companion animals generate a total food requirement worth of EUR 21 billion in Europe. The number of cases of diet-
dependent enteropathy in these animals is increasing. As part of the assessment of the possibility of using mealworms
(Tenebrio molitor) in Poland, there is a need to develop dog food recipes with the use of mealworms protein and
to conduct research on their impact on the health of pets. Such dog food, apart from high nutritional value, should
be distinguished by its hypoallergenic nature, confirmed by reliable scientific research. The aim of the project is to
develop recipes for dog food formula with the use of insect protein and to evaluate its influence on the symptoms of
diet-dependent enteropathies. Design innovation is part of 3 out of 5 Schumpeter cases, including: sourcing poorly
used raw materials, creating a new market, and creating a new product. The implemented formula is innovative with
novel functionality. The dimension of the changes created by the implementation was assessed as incremental with
breakthrough elements and may also cause strategic reorientation, potentially influencing the shaping of the insect
rearing sector. The novelty of the invention was rated as creative with imitation elements. The scale of the complexity of
the changes was defined as related because the possibility of using mealworms by the companies producing dog foods
will have a positive impact on the development of the insect rearing industry. The pro-ecological aspect of the project
is important because the planned activities will lead to the upcycling of by-products of the agri-food industry. The final
result of the project will be a recipe of an insect protein-based food for specialized dog nutrition. Research supported
by a project ‘Lider XII” entitled ‘Development of an insect protein food for companion animals with diet-dependent
enteropathies’; financed by the National Centre for Research and Development (NCBiR) (LIDER/5/0029/L-12/20/
NCBR/2021). Publication financially co-supported by Minister of Science and Higher Education in the range of the
program entitled ‘Regional initiative of Excellence’ for the years 2019-2022, Project No. 010/RID/2018/19, amount
of funding 12.000.000 PLN.
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Artificial senses for quality evaluation of Sparus aurata diet containing Hermetia illucens meal
A.R. Di Rosa, M. Oteri, F. Accetta, D. Aliquo and B. Chiofalo
University of Messina, Department of Veterinary Sciences, Viale Palatucci, 98168 Messina, Italy; marianna.oteri@unime.it

Hermetia illucens meal (HIM) in fish diet represents a way to achieve more sustainable food production; however, its
acceptability must be considered, as fish have highly developed chemical and chemosensory signalling systems due
to their living in an aquatic environment. With the aim of evaluating the effects of HIM in partial substitution of fish
meal (FM) on sensorial quality of diets formulated for Sparus aurata L. farmed offshore, a sensor-based instruments
platform consisting of E-eye, E-nose with 18 MOS sensors and a potentiometric E-tongue with 7 chemical sensors was
used to evaluate colour, volatile profile and taste of the HIM and of the diets, one (HIMO) with fish meal as exclusive
protein source of animal origin, and the other (HIM35) containing HIM as a partial replacement (35%) for fish meal. A
Principal Component Analysis (PCA) of the e-sensing data was performed. Successively, data provided by the e-senses
platform was combined to improve the discrimination capability. An intermediate fusion level was adopted. The sensors
and colour codes with the highest discrimination power were chosen; in particular, data of 5 E-nose sensors (LY2/G,
LY2/gCTL, T30/1, P30/1, P40/2), those of 3 E-tongue sensors (AHS, CTS, NMS) and those of 8 colours extracted
from E-eye (1,619, 1,636, 1,877, 1,892, 2,149, 2,165, 2,182, 2,712) were chosen. Datasets were reduced, due to the
different data size, and a new PCA was performed. On the basis of Mahalanobis distance, the pattern discrimination
index (PDI) between the two diets was calculated. The two PCs explained 99.99% (PC1=96.25%; PC2=3.75%) of the
total variance. The PCA map showed HIMO on the right of the graph and HIM on the left. HIM35 ranks between the
two groups, closest to HIM0. The Mahalanobis distance was higher (P<0.001) between HIMO and HIM35 and PDI
was 54.53%, highlighting a clear effect of the HIM inclusion on the characteristics of HIM35 diet, mostly in terms
of colour and taste. Artificial senses permitted distinguishing colour, odour and taste between the diets, proving to be
powerful tools for assessing the different organoleptic profiles of diets. Research supported by the project ‘FIFA-Feed
Insects For Aquaculture’, PO FEAMP 2014-2020 mis. 2.47 CUP J46C18000570006.

Session 07 Poster 16

CELLOW-FeeP project: growth performance of poultry fed live black soldier fly larvae

C. Tognolij, S. Bellezza Oddon?, M. Rennd’, I. Biasato?, A. Schiavoné3, S. Cerolini!, L. Gasco? and L. Zaniboni!
IUniversity of Milan, Department of Veterinary Medicine and Animal Science, via dell’Universita 6, 26900 Lodi, Italy,
2University of Turin, Department of Agricultural, Forest and Food Science, largo P. Braccini 2, 10095, Italy, 3University
of Turin, Department of Veterinary Sciences, largo P. Braccini 2, 10095, Italy; laura.gasco@unito.it

The use of insects in animal feed has a great potential in poultry production and could help to mitigate negative impacts
of soybean production. In the frame of the CELLOW-FeeP (Circular Economy: Live Larvae recycling Organic Waste
for rural Poultry) project, black soldier (Hermetia illucens) live larvae (BSFL) were produced on a local organic
waste-based diet, and fed to 14 days-old intermediate-growing chickens (Label Naked Neck, individually labelled)
for 68 days. Experimental treatments were as follow: (1) control diet (C), commercial feed; (2) HI10, C + BSFL
corresponding to 10% of the expected daily feed intake (DFI); and (3) HI20, C + BSFL corresponding to 20% of
DFI. The C diets was distributed ad /ibitum in all the treatments. All treatments were randomly allocated to 4 pens
(7 birds / pen) and data on feed ingestion recorded. Birds were individually weighted (BW) at the beginning of the
trial, every two weeks, and at the end of the trial (82 days of age). Feed intake (FI) and feed conversion ratio (FCR)
were calculated. Analysis of variance was performed using the software SAS 9.4 (P<0.05). Diet and age affected
all the growth parameters (P<0.001). Moreover, FCR was affected by the diet x age interaction (P=0.024), with the
lowest value being recorded in the HI20 treatment from 21 to 82 days of age. Diet affected the final BW (P<0.001),
with birds fed HI20 diet showing the highest value. The CELLOW-FeeP research (Project n. 2019-1944) received
the support of Fondazione Cariplo (Italy).
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NETA - new strategies in wastewater treatment

L Rehan!, M. Carvalho?, D. Murta#, I. Lopes“ and O. Moreira’>°

!INIAV — Polo de Inovagdo da Fonte Boa, Fonte Boa, Vale de Santarém, 2005-048, Portugal, 2Instituto Politécnico de
Beja, Beja, 7800-000, Portugal, CiiEM- Multidisciplinary Research Center of Egas Moniz, Monte de Caparica, Portugal,
Monte de Caparica, 2829-511, Portugal, *EntoGreen, Ingredient Odyssey SA, Santarém, 2005-079, Portugal, >Associate
Laboratory for Animal and Veterinary Sciences (AL4AnimalS), Vila Real, 5000-801, Portugal, °CIISA — Centre for
Interdisciplinary Research in Animal Health, University of Lisbon, 1300-477, Portugal; iryna.rehan@iniav.pt

Water is the essence of life and it is a human right. However, three out of ten people do not have access to potable
water, and six out of ten people do not have access to safely managed sanitation services. Agriculture (including
irrigation, livestock, and aquaculture) is by far the largest water consumer, accounting for 69% of annual water
withdrawals globally. Agriculture activities produce a big quantity of waste, including, wastewater that can be valorised
and transformed into new products. NETA (supported by Portugal 2020 — SI IDT — National Agency of Innovation,
S. A.), aims to apply a Chemical Precipitation Technique (CPT) in livestock wastewater, producing new products
and promoting a circular economy. Now, CPT is successfully applied on a lab-scale and the aim is to apply TPQ to
TRL-6 at the Portuguese Research Station of Animal Production (EZN). EZN is a farm with 204 ha with experimental
units of pigs, cattle, sheep and goats production, slaughterhouse and different laboratories. EZN acting as an open
air laboratory produces many different types of wastewaters and will be the perfect place to apply CPT. The treated
water with CPT will be tested in aquaponics studies and the precipitated sludge’s will be valorised agronomically after
remediation with black soldier fly (BSF) larvae. The produced forage will be used in a case study with growing lambs.
The reared larvae, will be directed to bio refinery. This project will contribute to close nutrient cycles in agriculture,
promoting a circular economy and zero waste politics. Acknowledgments The present work was funded under the
scope of NETA — New Strategies in Wastewater Treatment — POCI-01-0247-FEDER-046959.

Session 07 Poster 18

Effect of dietary yellow mealworm (Zenebrio molitor) in broilers performance and MAPKs activation

S. Vasilopoulosl, L Giannenas!, S. Savvidou?, E. Bonos®, C.I. Rumbos?, N. Panteli®, C. Tatoudi®, I. Voutsinou’, E.
Antonopoulow® and C. Athanassiou?

Ldristotle University of Thessaloniki, Veterinary Medicine, University Campus, Thessaloniki 54636, Greece, 2Hellenic
Agricultural Organisation DEMETER, Animal Science, Paralimni Giannitson, 58100 Pella, Greece, 3University of
loannina, School of Agriculture, Kostakioi Arta, 47100, Arta, Greece, 4Universily of Thessaly, Agriculture, Crop Production
and Rural Development, Phytokou str., 38443 Volos, Greece, >Aristotle University of Thessaloniki, Zoology, University
Campus, Thessaloniki 54636, Greece, igiannenas@vet.auth.gr

The use of insects as poultry feed gained significant interest recently. Insects are regarded as a very promising
development in feed production, potentially serving as a viable alternative to increasingly fluctuating traditional
commodities. Mitogen-activated protein kinases (MAPK) are key components of signal transduction pathways that
regulate pivotal cell processes, such as proliferation and apoptosis, induced by several extracellular stimuli including
nutrient availability. The trial examined the dietary use of Tenebrio molitor larvae meal (LM) on performance indices
and cellular responses in the breast. In a 35 day trial, 120 one-day-old mixed Ross-308 broiler chicks were randomly
allocated to 3 groups with 4 replicates, housed in floor pens with wheat straw litter. Commercial breeding, management
and vaccination procedures were employed. Control Group A (CL) was fed basal diet (based on maize and soybean
meal) in mash form, without anticoccidials or antibiotics. The diets of Group B and C were further supplemented
with 5% (LM5) and 10% (LM 10) of LM respectively. Body weight (BW), feed intake (FI), average daily body weight
gain (ADG) and feed conversion ratio (FCR) during the period of 1-10d, 11-24d, 25-35d and 1-35d were evaluated.
Cellular responses to dietary inclusion of 7. molitor were addressed through the phosphorylation of p38 and ERK-
1/2 MAPKSs using Western blot analysis. Results showed that on day 35, BW and FCR values did not differ among
the groups; however, FI and ADG were lower in group B. Dietary inclusion of 7. molitor induced significantly, in
comparison to the CL, the activation of p38 MAPK in a dose-depended manner. Acknowledgements: Co-financed by
GR and EU (T2EAK-02356, InsectFeedAroma)
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30 years of research on slaughter conditions of livestock in France: ex-post impact evaluation
C. Moulin, B. Ducreux, V. David and L. Clavel
Institut de L’elevage, 149 Rue de Bercy, 75595 Paris Cedex 12, France; christine.moulin@jidele.fr

Understanding the impacts of research studies on the slaughter conditions of livestock in France, identifying and
then promoting levers in order to improve them, are major challenges today, especially in the actual context of
growing social issues about animal welfare. But, it is also an important concern for the various actors of the sector,
seeking to enhance general working conditions. In this paper, we will question these essential issues through an
original methodological approach: the ‘a posteriori impact analysis’. The ‘impact pathway’ will be clarified by the
‘mapping of the actors’ (a representation of the actors’ ecosystem) emphasised by a focus on the direct beneficiaries
of the results of the various research studies and tools developed through the thirty years analysed. The ‘chronology
of innovation” will bring out the main facts that have marked the history of this theme. Thereby this paper aims to
demonstrate how the impact analysis sheds light on the facilitating events in the development of the thematic, but
also the intrinsic or suffered locks inducing difficulties to concretize the emergence of actions and tools, slowing
down the deployment by the relay actors. The ‘impact story’ synthesized during this ex-post analysis will also explain
the expected transformations affecting the various direct and indirect recipients of the research studies. Thus, this
article will present impact pathways producing additional operational knowledge and partnership organizations able
to promote the deployment of appropriate solutions; and therefore likely to generate the necessary and expected
transformations within the livestock sector. The outputs and outcomes of this research were first useful to ‘researchers’
and ‘advisers’, who needed methods and objectified references. The results were gradually being deployed towards
slaughterhouse staff, livestock transport truck drivers and also stockbreeders, thanks to the ‘relay actors’.

Session 08 Theatre 2

Main animal welfare issues at transport and slaughter in Germany, according to stakeholders

R. MagnerI, C. Over?, C. Gréner?, J. Johns?, A. Bergschmidt2 and U. SchultheiﬁI

! Association for Technology and Structures in Agriculture (KTBL), Bartningstrafie 49, 64289 Darmstadt, Germany,
2Thiinen-Institute of Farm Economics, Bundesallee 63, 38116 Braunschweig, Germany; rmagner@ktbl.de

The debate about animal welfare during transport and slaughter increased over the last decade in Germany, but
discussions are still characterised by a lack of information. As a consequence, the effects of animal welfare politics
are difficult to measure, farmers have no benchmarking opportunities and society lacks an objective data source.
Therefore, the project national animal welfare monitoring will suggest indicators to measure the welfare of cattle,
pigs, poultry, sheep and goats as well as rainbow trouts and carp during husbandry, transport and slaughter. To
include stakeholders® perceptions regarding the choice of indicators for transport and slaughter, 63 representatives
of interest groups from agriculture, transport and slaughter, food industries, NGOs, veterinarians, politics, churches,
and administration were interviewed in guided telephone interviews. We analysed the transcribed data by qualitative
content analysis. For transport, the most frequently suggested indicator was duration of transport (n=41), followed
by international transports due also to their duration and partially uncontrollable conditions for the animals (n=20).
Other suggested criteria were, in decreasing frequency: climate conditions, space per animal, food and water supply,
handling, suitability of the vehicle, litter, DOA (dead on arrival) and injuries. For slaughter, the most frequently
mentioned indicator was the effectiveness of stunning (n=19), followed by speed of assembly line, handling and
vocalisation of animals, presence of pregnant animals, presence of cameras, design of waiting areas, and waiting time
before slaughter. Drivers* and slaughterhouse workers® certificate of competence regarding animal welfare was seen
as an important indicator because it is positively connotated, different to e.g. DOA which is assumed to be generally
perceived as negative by the public since it refers to death. Respondents stated a difficulty to cover affective states
and natural behaviour during transport and slaughter.
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Deck height during transport of weaners — piglet height and microclimatic conditions inside trucks

L. Foldagerl 2 M. Kaiser?, G. Chen’, L.D. Jensen?, J.K. Kristensen?, C. Kobek—KjeldagerZ, K. T hodbergz, L. Rong3
and M.S. Herskin’

I 4arhus University, Bioinformatics Research Centre, Universitetsbyen 81, 8000 Aarhus, Denmark, 2Aarhus University,
Dept. of Animal Science, 8830 Tjele, Denmark, 3Aarhus University, Dept. of Civil and Architectural Engineering — Design
and Construction, Inge Lehmanns Gade 10, 8000 Aarhus, Denmark, * Aarhus University, Dept. of Electrical and Computer
Engineering, Blichers Allé 20, 8830 Tjele, Denmark; leslie@anis.au.dk

This study was part of a policy support request commissioned by the Ministry of Environment and Food of Denmark,
focusing on deck height when transporting weaner pigs on long journeys. Former recommendations on deck heights
have been based on an equation from Vorup and Barton-Gade (1991) relating live weight and average height based
on 87 pigs (25-160 kg) and 21 sows (130-260 kg), including only 16 pigs in 26-40 kg. Part 1 of the study determined
height of pigs weighing approx. 5-40 kg and to establish new or confirm validity of old equations predicting height
from live body weight in this interval. Prediction equations were built using 1,435 pigs (47% castrates, 53% females)
from 9 Danish herds and validated on 179 pigs (54% castrates) from a 10" herd. The old equation systematically
overfitted the height of these pigs, whereas an equation developed by Condotta et al. (2018) using 150 pigs (age 4-20
weeks) predicted equally well as models from the present study. Part 2 of the study examined microclimatic conditions
during transport of pigs weighing 20-25 kg inside two decks on the truck (70/90 cm height) and two on the trailer
(60/80 cm). Sixteen drives for each of two durations (8/23 h) were run in Denmark from June 2021 to March 2022,
ensuring transport under varying weather conditions. Data consisted of GPS tracking (speed/position), opening of
shutters (cm), use of mechanical ventilation (0/1), weather information, temperature from two sensors outside truck
and trailer, and temperature, relative humidity and CO, from sensors placed inside each of the 12 compartments.
As per contract, results are not allowed to be revealed before handing in the advisory report to the ministry in July.
Results from analyses of relations between deck height, microclimate and external factors will be presented at EAAP.

Session 08 Theatre 4

The metabolomic fingerprint of pigs’ exposure to acute stress

L. Morgan“, R.LD. Birkler?, S. Shaham-NiV?, Y. Dongz, L. Carmi3, T. Wachsman?, B. Yakobson*, H. Cohen’, J.
Zohar3, M. Bateson! and E. Gazit?

INewcastle University, Newcastle, NE1 7RU, United Kingdom, 2Tel Aviv University, Tel Aviv, 69978, Israel, 3Chaim Sheba
Medical Center, Ramat Gan, 52621, Israel, *Ministry of Agriculture and Rural Development, Rishon Lezion, 7505100,
Israel, " Ben-Gurion University of the Negev, Beer Sheva, 84105, Israel; liat.morgan@mail. huji.ac.il

Handling of pigs pre-slaughter commonly involves a period of time when animals are transported, re-mixed
with unfamiliar pen-mates and held in a new environment where they are exposed to the noise and smell of the
slaughterhouse. Measuring the physiological changes before and after these procedures, represents an extreme acute
stress response. Our objective was to identify the metabolomic fingerprint of the exposure to these acute stressors in
pigs. Pooled saliva samples from 200 pigs were obtained non-invasively using cotton ropes provided as environmental
enrichment. Samples were collected at two time points: (1) in the familiar environment, as a baseline (n=31); and
(2) 24 hours after transport, regrouping and a night at the slaughterhouse (n=32). Untargeted metabolomics was
utilized by ultra-high-performance liquid chromatography, high-resolution mass spectrometry. Four different analyses
detected 9,327, 9,188, 2,518 and 1,165 metabolite features. Of which, 3,320, 3,271, 243, and 357 metabolite features
respectively were significantly different after the stressful exposure, with at least a two-fold change difference (Adj
P<0.05). These suggest that the exposure of pigs to acute stress change their physiology extensively, and potentially
has implications on their well-being. The results highlight the potential of metabolomics as a promising future in
animal welfare research. Moreover, it provides potential prophylactic candidates as treatments that may allow pigs
to cope better with stress.
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Inter-observer repeatability of indicators of consciousness after waterbath stunning in turkeys

A. Contreras!, A. Varvaré-Porter!, V. Michel? and A. Velarde!

!nstitute of Agrifood Research and Technology (IRTA), Animal welfare program, Finca Camps i Armet s/n, 17121 Monells,
Spain, *French Agency for Food, Environmental and Occupational Health & Safety, Direction de la stratégie et des
programmes, 14 Rue Pierre et Marie Curie, 94701 Maisons-Alfort, France; alexandra.contreras@jirta.cat

One of the main challenges in monitoring the state of consciousness in turkeys after waterbath stunning (WBS) is
the selection of animal-based indicators (ABIs) ensuring consistency of controls. ABIs should be valid, feasible
and repeatable. The validity and feasibility of ABIs for the state of consciousness in poultry have been assessed by
EFSA (2013). Thus, the main goal of the study was to assess the inter-observer repeatability of the most valid and
feasible ones after WBS in turkeys both before bleeding (i.e. tonic seizure, breathing, spontaneous blinking and
vocalisation) and during bleeding (i.e. wing flapping, breathing, spontaneous swallowing and head shaking) and the
correlation among them. This study compares the assessment of four observers in 7,877 turkeys from 24 batches of
eight different slaughterhouses. Before bleeding, the most repeatable ABI was vocalisation followed by spontaneous
blinking. However, both were artificially highly repeatable as hardly ever were observed. On the other hand, absence
of tonic seizure is not correlated to other ABI before bleeding probably because tonic seizure occurred in some birds
while the bird was still in the waterbath. Therefore, it seems difficult to rely on the absence of tonic seizure to assess
consciousness. Thus, we recommend focusing on presence of breathing as indicator of consciousness. During bleeding,
the most repeatable ABI was spontaneous swallowing followed by head shacking, breathing and wing flapping.
However, spontaneous swallowing is artificially repeatable as was not observed in any turkey assessed. Therefore,
we recommend focus on presence of breathing, head shaking and wing flapping assessment although less repeatable.
Sometimes turkeys showed simultaneously more than one outcome of consciousness being breathing and head shaking
and breathing and wing flapping the most observed combinations. This work will serve at proposing a refined list of
ABISs so can be used to assess the consciousness of turkeys in commercial slaughterhouses.

Session 08 Theatre 6

Using water pumps as an environmental enrichment method in rainbow trout (Oncorhynchus mykiss)

A. Martinez!, A. De La Llave—PropinZ, J. De La Fuente!, C. Pérez3, M. Villarroel?, M.T. Diaz!, A. Cabezas!, E.
Gonzalez De Chavarri' and R. Bermejo-Poza’

{Universidad Complutense de Madrid, Animal Production, Avenida Puerta de Hierro s/n, 28040 Madrid, Spain, 2Escuela
Técnica Superior de Ingenieria Agronomica, Alimentaria y de Biosistemas, Universidad Politéc, Agrarian Production,
Avenida Complutense 3, 28040 Madrid, Spain, >Universidad Complutense de Madrid, Animal fisiology, Avenida Puerta
de Hierro s/n, 28040 Madrid, Spain; andrea.martinezvi@hotmail.com

Environmental enrichment is defined as a deliberate increase in rearing environmental complexity with the aim of
reducing maladaptive and aberrant traits in fish reared. Therefore, it can reduce stress response produced during pre-
slaughter and provides an improvement of fish welfare. This study was conducted to evaluate the effects of continuous/
randomly fired water currents on stress response of rainbow trout. We used 540 rainbow trout (Oncorhynchus mykiss),
separated into three groups with different occupational enrichment (control or no water pumps - C, and continuous -CT
or aleatory -A water pumps) and two durations of pre-slaughter fasting (no fasting - 0D or five days of fasting — 5D,
45.2 degree days). After slaughter, liver/skin colour parameters and liver glycogen concentration were measured. Fish
with aleatory water pumps presented a higher liver glycogen concentration than the other groups (A: 159.3+7.35 vs C:
101.2+11.5 and CT: 134.9+17.9 mg/g), suggesting a lower stress response. A higher skin luminosity was observed in
C fish compared to the other groups (C: 45.3+0.98 vs A: 41.1£0.66 and CT: 41.7+1.37), possibly due to a change to a
paler colour after the higher stress response comparing with A and CT fish. Pre-slaughter fasted trout presented a darker
liver colour than no fasted (L*: 41.2+1.11 vs 44.3+1.30; h*: 46.9+£1.39 vs 51.8+1.74°; C*: 11.0+£0.47 vs 10.2+0.45),
possibly due to a decrease in liver lipid concentration because of acute stress response. Based on our results, we can
conclude that using water pumps as environmental enrichment method in fish seems to be a good method to reduce
stress response during pre-slaughter, highlighting the use of aleatory water pumps better than continuous.
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Oral stereotypes and abnormal interactions indicate animal welfare issues in fattening bulls

B. Spindler!, N. Volkmann? and N. Kemper!

!nstitute for Animal Hygiene, Animal Welfare and Animal Behaviour, University of Veterinary Medicine Hannover,
Foundation, Bischofsholer Damm 15, 3073 Hannover. Germany, 2WING, University of Veterinary Medicine Hannover,
Foundation, Heinestrafse 1, 49377 Vechta, Germany; birgit.spindler@tiho-hannover.de

In cattle, oral stereotypes such as tongue rolling and licking objects in the barn or body parts of conspecifics are
described. Besides this stereotypic behaviour, the occurrence of social interactions related to dominance relationships
are a common welfare problem in intensive bull fattening. In order to determine the extent to which oral behaviour
and social interactions occur in intensive conditions, observations were carried out on a farm housing fattening bulls
in large groups. Therefore, three groups with 22 Simmental bulls, each housed in straw-bedded pens, were video
recorded at three times (7, 12 and 17 months) during their fattening period of 18 months. Behavioural observations
comprised the number of oral stereotypies over 48 hours (scan sampling with an interval of two minutes) and social
interactions per group and hour over 16 hours. In addition, three focus animals per group were observed continuously
for 16 hours to detect the duration of stereotypic behaviour. The results showed that up to 95% of the bulls exhibited
oral stereotypies with a mean of 0.83 actions/animal/hour. Tongue rolling was observed most frequently (95% of the
bulls with 0.5 actions/animal/hour), followed by manipulating objects (71% of the bulls with 0.28 actions/animal/hour).
Manipulating conspecifics occurred least frequently (47% of the bulls with 0.05 actions/animal/hour). The average
duration of oral stereotypies was 25.4 seconds. Moreover, this behaviour occurred in almost all animals. Depending on
the age of bulls, head butting was observed with a mean between 23.75 and 29.10 actions/group/hour, and mounting
between 1.87 and 5.52 actions. In general, stereotypic behaviour as well as abnormal interactions increased during
feeding time. There is an urgent need to analyse the causes of these behavioural disorders and to find ways to reduce
their occurrence in intensive fattening bull housing to improve animal welfare.

Session 08 Theatre 8

Prevalence of BRD-related viral pathogens in the upper respiratory tract of Swiss veal calves

E. Studer!, L. Schonecker!?, M. MeylanI, D. Stucki!, R. Dijkman3v4’5, M. Holwerda>*5:6, A. Glaus®>* and J. Becker!
Wetsuisse-Faculty, University of Bern, Clinic for Ruminants, Bremgartenstrasse 109a, 3012, Switzerland, ?Vetsuisse-
Faculty, University of Bern, Institute of Veterinary Bacteriology, Linggassstrasse 122, 3012 Bern, Switzerland, 3 Vetsuisse-
Faculty, University of Bern, Department of Infectious Diseases and Pathobiology, Linggassstrasse 122, 3012 Bern,
Switzerland, *Vetsuisse-Faculty, University of Bern, Institute of Virology and Immunology, Linggassstrasse 122, 3012
Bern, Switzerland, 3 University of Bern, Institute for Infectious Diseases, Friedbiihlstrasse 51, 3001 Bern, Switzerland,
6Universily of Bern, Graduate School for Cellular and Biomedical Science, Mittelstrasse 43, 3012 Bern, Switzerland;
Jjens.becker@vetsuisse.unibe.ch

The prevention of bovine respiratory disease is important, as it may lead to impaired welfare, economic losses, and
considerable antimicrobial use, which can be associated with antimi- crobial resistance. The aim of this study was to
describe the prevalence of respiratory viruses and to identify risk factors for their occurrence. A convenience sample of
764 deep nasopharyngeal swab samples from veal calves was screened by PCR for bovine respiratory syncytial virus
(BRSV), bovine parainfluenza-3 virus (BPI3V), bovine coronavirus (BCoV), influenza D virus (IDV), and influenza
C virus (ICV). The following prevalence rates were observed: BRSV, 2.1%; BPI3V, 3.3%; BCoV, 53.5%; IDV, 4.1%;
ICV, 0%. Logistic mixed regression models were built for BCoV to explore associations with calf management and
housing. Positive swab samples were more frequent in younger calves than older calves (>100 days; P<0.001). The
probability of detecting BCoV increased with increasing group size in young calves. Findings from this study suggested
that young calves should be fattened in small groups to limit the risk of occurrence of BCoV. Influenza D viruses were
isolated from Swiss veal calves for the first time.
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Comparing the impact of two dry cow therapy approaches on udder health

P. Silva Bolona and C. Clabby
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pablo.silvabolona@teagasc.ie

The increasing concern on antimicrobial resistance has led to the development of regulation by the European Union
on the use veterinary medicines, which states that preventive use of antimicrobials should be avoided. Blanket
dry cow therapy (treating all quarters of a cow at the end of lactation) has been advised for its role in eliminating
existing infections and preventing new infections (preventive use) during the dry period. Different strategies need to
be explored to reduce the use of antimicrobials and assess their impact on udder health. This trial was conducted in
3 pasture-based seasonal research herds in Ireland. Quarters of the cows were milk sampled between 1 and 7 days
prior to dry-off, cultured for mastitis pathogens and quarter SCC measured. Cows with 1 infected or 1 high SCC
quarter were randomly assigned to receive either: (1) antibiotic plus teat seal in the infected quarter (ABTS) while
the rest received teat seal (TS); or (2) antibiotic plus teat seal in all quarters. Ninety-six cows were enrolled for the
study. Quarter milk samples were collected at calving (1 and 10 DIM) and the impact of treatment on quarter SCC
and quarter infection was assessed using a mixed model and logistic regression. Quarter SCC was transformed to
log10 (1ogSCC) for analysis. We did not find bacteria in the quarter samples collected at calving. Quarters treated with
ABTS had 0.26 log points lower logSCC than quarters treated with TS. Infection or high SCC (>200,000 or <200,000
cells/ml) at dry off had no impact on logSCC. Quarters treated with TS had a 0.93 higher odds of having a high SCC
quarter at calving compared to quarters treated with ABTS. The raw average SCC of quarters treated with TS was
206,000 cells/ml, while for quarters treated with ABTS it was 68,000 cells/ml. Ninety percent of quarters treated with
ABTS had an SCC of <120,000 cells/ml while 85% of the quarters treated with TS were below this threshold. The
main bacteria present at the dry-off was Staphylococcus aureus. This research reproduced the findings of other Irish
research that showed that cows treated with TS had higher SCC in the following lactation. Further research is needed
to understand the use of TS only in Irish herds without an impact on udder health.

Session 08 Theatre 10

Objective gait analysis in clinically lame dairy cows

A. Leclerch, J. Carlander!, S. Andersson!, M. Séderlind!, N. Hb'gbergz, M. Rhodin!, K. Ask!, F. Serra Braganca3
and E. Hernlund'

ISwedish university of agricultural sciences, Department of anatomy, physiology and biochemistry, Box 7011, 750 07
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3Utrecht university, Department of clinical sciences, 3584 CM Utrecht, the Netherlands; anna.leclercq@slu.se

Lameness is common in dairy herds and early detection is essential for timely intervention. However, farmers tend
to underestimate the prevalence of lameness in herds, and animals with mild lameness might remain unnoticed. In
horses, vertical displacement asymmetry parameters of upper body landmarks are used to detect lameness. We aimed
to investigate whether these landmarks are useful to detect lameness in dairy cows. A total of 18 clinically lame dairy
cows (forelimb: n=9, hindlimb: n=9) were measured during straight line walk on hard surface using body-mounted
inertial sensors attached to the head, withers (forelimb lame cows only) and between the tubera sacrale (TS). Data
were transmitted wirelessly to a tablet. A follow-up measurement after treatment was performed for each cow 1-4
months later, when the lameness was visually reduced. Trial means of within-stride difference in vertical displacement
minima and maxima (minDiff and maxDiff) were compared between lame condition and follow-up for head, withers
and TS sensors. Values from cows with left limb lameness were mirrored to allow group level comparison. In the
hindlimb lame cows, TS minDiff values were significantly lower at follow-up than at baseline (median in mm (IQR):
1.7 (10.8) and 12.4 (14.4), respectively, P=0.008, Wilcoxon signed rank test). In the forelimb lame cows, head maxDiff
values were significantly lower at follow-up than at lame condition (median in mm (IQR): -0.7 (5.5) and 19.0 (46.2),
respectively, P=0.04, Wilcoxon signed rank test). No other differences were found. Preliminary results of this study
involving a limited number of animals indicate that vertical displacement asymmetry of upper body landmarks could be
used to detect clinical lameness in cows. Further research is needed to investigate biomechanical adaptation strategies
in lame cows in order to identify motion parameters that can be used for early lameness detection.
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Hoof disinfectants for dairy cows: novel on-farm efficacy testing of footbath and spray application

M.A. Palmer!, M.J. Garland? and N.E. O ’Connell!

!Queen’s University Belfast, 19 Chlorine Gardens, BT9 SDL, United Kingdom, *Kersia Group, 'A Trench Rd, Newtownabbey
BT36 4TY, United Kingdom; m.a.palmer@qub.ac.uk

Digital dermatitis (DD) is a major cause of lameness for dairy cows and is thought to have a bacterial etiology. DD
control regimens often include disinfectant footbaths, however footbaths become contaminated with manure (likely
to reduce their efficacy) so some farms now apply disinfectants by spraying. Efficacy tests are vital for product
development but laboratory tests cannot match the complexity of organic challenges on farms, hence on-farm tests are
needed. This study aimed to develop an on-farm test of hoof disinfectant antibacterial efficacy and use this to examine
the efficacy of three products (compared to copper sulphate) when applied after use in a footbath or via spray. The
study used two dairy farms, one to test the disinfectants after use in a footbath for 100 cows (the stated limit of use)
and the other to test the sprayed products. Products were copper sulphate, P1 (acetic and peracetic acid based), P2
(amine) and P3 (lactic acid and chlorocresol) all at 5% final concentration. Before product application one rear hoof
was cleaned and a 5x5 cm pre-treatment swab was taken (sterile swabs with neutraliser). The product was applied
- used footbath solution was poured on the area for 2x4 s to simulate two foot dips, or product was sprayed for 5 s.
After 5 min a post-treatment swab was taken. A mean of 38 swab pairs were analysed per product and application type.
Total aerobic colony count was determined after 24 h incubation and log reduction after treatment was determined.
Comparison of results was by one-way ANOVA (post-hoc comparisons with Bonferroni correction) in SPSS. For
the used footbath solution the mean (+SE) log reduction caused by copper sulphate (1.02+0.12) was larger than P2
(0.40+0.10; P<0.05) but not different to P1 (1.15+0.19) or P3 (0.71£0.13). For the spray the log reduction caused
by copper sulphate (0.87+0.10) was smaller than P1 (1.59+0.10; P<0.05) but not different to P2 (0.934+0.09) or P3
(0.92+0.09). This practical testing method can discriminate products that performed better or worse than copper
sulphate under farm conditions and provide useful information on the relative performance of the products when
different application methods are used.

Session 08 Theatre 12

Simplified welfare assessment method for young bulls in pens

A. CheypeI, M. El Jabri?, B. Mounaix?, C. Mindus?, A. Aupiaisz, C. Dugué3, L.-A. Merle* and X. Boivin®

Unstitut de | "Elevage, boulevard des Arcades, 87000 Limoges, France, 2Institut de | ’Elevage, 149 rue de Bercy, 75012 Paris,
France, 3France Limousin Sélection, Pole de Lanaud, 87220 Boisseuil, France, *Ferme des Etabliéres, route du Moulin-
Papon, 85000 la Roche-sur-Yon, France, SUniversité Clermont Auvergne, INRAE, VetAgroSup, UMR 1213 Herbivores,
63122 Saint-Genés Champanelle, France; agathe.cheype@idele.fr

For young bulls fattened in pens, welfare evaluation protocols are currently limited. One of the objectives of the BeBoP
project is to design a simplified welfare assessment method for young bulls housed in pens that is accurate, practical for
routine evaluation, riskless for animals and evaluators. The first step was to agree on indicators and a methodological
framework based on existing scientific literature but also with the help of two focus-groups ran with professionals.
This simplified method is designed with 3 types of observation: (1) overall observations of the fattening surrounding
and pens to describe indicators such as overall emotion state, posture and activities; (2) individual observations in
each pen to evaluate animal-human relationship, stress behaviour, body and health conditions; (3)/ indicators of
performances (mortality and growth). This simplified protocol was used on 150 young bulls between 9 and 18 months
of age in 2 experimental farms. The records were compared with those collected with a ‘gold standard” method where
the same animals were evaluated in individual condition. All measures were simultaneously recorded by two pairs of
trained observers on two consecutive days. After training, moderate to good inter and intra-observer reliability (kappa
coefficients K) for each welfare indicators were found for both simplified and ‘gold standard’ methods. Additionally,
the comparison between the two protocols will be presented. This promising simplified protocol will be tested on 30
French commercial farms for practicability and prevalence for each indicator.
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High diversity of meat-producing wild game species in Europe — a One Health challenge

D. Maaz!, A. Mader! and M. Lahrssen-Wiederholf?

!German Federal Institute for Risk Assessment (BfR), Safety in the Food Chain, Max-Dohrn-Strafie 8-10, 10589
Berlin, Germany, *Federal Ministry of Food and Agriculture (BMEL), Wilhelmstrafie 54, 10117 Berlin, Germany;
denny.maaz@bfr.bund.de

A considerable proportion of hunted wild game species serve for human consumption. Whether and to what extent
these wild animals can come in contact with environmental contaminants and zoonotic pathogens in their habitat
also depends on the characteristics of the animal species. To estimate the number and diversity of meat-producing
game species in Europe, species that can be legally hunted in Europe were listed on the basis of hunting laws and
regulations of the states, while species were identified that were mainly hunted for meat consumption. In addition,
hunting bag data for the hunting year 2018/19 were collected from 30 countries, which reflect 94% of the area of
Europe (excluding Russia). A total of 114 meat-producing species are legally huntable in Europe. According to bag
data, animals of at least 93 of these species — 73% of them feathered game — were hunted in 2018/19, belonging to
21 families. The total number of individuals was 88.3 million meat-producing wild animals in Europe, including the
most important species (>2 million individuals each) roe deer and wild boar, as well as wild rabbit, pheasant, wood
pigeon, red partridge, song thrush and other thrush species, mallard and quail. The United Kingdom, France and Spain
exhibited the highest hunting bags (in total 72% of Europe’s bag), mainly due to the intense bird hunting. According
to the respective mean weights of the species and the proportion of usable meat of normally 60% of the body weight,
the equivalent of 306,000 t game meat was produced. However, the meat of the majority of species is not placed in
the market but primarily consumed by hunter families or parties related to them. Due to the high weight in comparison
to birds, ungulates represent 85% of the total game meat. Germany and France together accounted for 45% of the
hunted ungulates in Europe. Although, the game meat chain is small, the high diversity of the species consumed by
hunters elucidates the complexity regarding zoonotic pathogens and contaminants that must be taken into account in
terms of One Health and food safety research.

Session 08 Poster 14

Time profiles of energy balance in dairy cows and its relation to metabolic status and disease

F. Vossebeld™?, A.TM. Van KnegselI and E. Saccenti’

! Adaptation Physiology group, Wageningen University, De Elst 1, 6700 AH Wageningen, the Netherlands, Laboratory
of Systems and Synthetic Biology, Wageningen University, Stippeneng 4, 6708 WE Wageningen, the Netherlands, ariette.
vanknegsel@wur.nl

Due to a combination of a low energy intake and a high demand of energy required for milk production, dairy cows
experience a negative energy balance (EB) at the start of lactation. This energy deficit causes bodyweight reduction
and an increased risk for metabolic diseases. Severity and length of negative EB can differ among cows. A common
approach to describe and compare EB between cows or treatments is based on averages per time period in the
peripartum period. Time profiles for the EB peripartum with corresponding metabolic status and disease treatments
could improve understanding the relationship between EB and metabolic status, as well as enhance identification of
cows at risk for compromised metabolic status and disease. In this research we applied clustering of time series of
the calculated EB and examine associated metabolic status and disease treatments of dairy cows in the peripartum
period, analysing data from 3 studies. Data integration resulted in information for 419 Holstein-Friesian dairy cows
consisting of the calculated EB, body weight, body condition score, milk yield, milk composition, plasma non-esterified
fatty acids, B-hydroxybutyrate, glucose, insulin and IGF-1 and disease treatments. Four dairy cow clusters for time
profiles of EB from week -3 until 7 relative to calving were generated by the GAK algorithm. For each cluster, mean
of bodyweight prepartum was distinguishable, indicating this might be a possible on-farm biomarker for the peripartum
EB profile. Moreover, cows with severe EB drop postpartum were more treated for milk fever and had high plasma
NEFA and BHB concentration, and low IGF-1, insulin and glucose concentration in the first 7 weeks of lactation.
Overall, this study demonstrated that cows can be clustered based on EB time profiles and that characteristics like
prepartum bodyweight, and postpartum NEFA and glucose concentration are promising biomarkers to identify the
time profile of EB and potentially the risk for metabolic diseases.
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Veterinary advise and health management in bovine dairy farms from Sao Miguel Island (Azores)

1 Medeiros!, A. Fernandez-Novo?, J. Simées! and S. Astiz>

University of Trds-os-Montes e Alto Douro, Department of Veterinary Medicine, Animal and Veterinary Research Centre
(CECAY), Quinta de Prados, 5370-801 Vila Real, Portugal, 2School of Biomedical and Health Sciences. Universidad
Europea de Madrid, Department of Veterinary Medicine, Madrid, C/ Tajo s/n, 28670 Villaviciosa de Odon, Madrid, Spain,
3National Institute of Agronomic Research (INIA), Animal Reproduction Department, Puerta de Hierro avenue s/n, 28040
Madrid, Spain; jsimoes@utad.pt

Dairy farms change the veterinary demanded services towards veterinary herd health management. In this study,
veterinarians were surveyed to assess problems and veterinary strategies to deal with in S. Miguel Island dairy farms
(Azores), depending on the veterinarians’ sector (Cooperative vs Private Vets). All veterinarians, in the whole S. Miguel
Island, providing services to dairy farms were contacted and the response rate was 67% (20/30). Individual medicine
was the main service provided (56%), with 15% of practitioners implementing veterinary consultancy in, at least, one
farm; 78% fulfilled health plans, more frequently by Private Vets. Herd-level breeding, fertility, lameness, postpartum,
dry cow, rearing and nutrition plans were more frequently executed by Private than Coop Vets (P<0.05). Private
Vets tend to address more commonly prevention policies such as faccal-sampling (P=0.08), reproductive programs
(P=0.10) and body condition scoring (P=0.06); whereas Coop Vets cover predominantly individual problems (surgery;
P=0.10, dystocia; P=0.06) and brucellosis or tuberculosis surveillance (P=0.04). Poor fertility and pneumonia are
major problems, but Coop Vets report more frequently medical issues (neonatal diarrhoea, mastitis, ketosis, acidosis,
pneumonia, retained placenta, paratuberculosis; P<0.05). Veterinarians agreed that farmers should increase biosecurity
and preventive herd-level strategies. This survey helps to further point out areas to be improved and the increased
veterinary herd health management demand with a maintained need for veterinarians performing individual medicine.

Session 08 Poster 16

Most common reasons of the use of emergency slaughter in dairy farms: an Italian experience

F. Mazza!, F Fusi!, V. Lorenzil, A. Vitali, A. Gregoriz, G. Clemente!, C. Montagnin] and L. Bertocchi!

!stituto Zooprofilattico Sperimentale della Lombardia e dell’Emilia Romagna ‘Bruno Ubertini’, Italian National Reference
Centre for Animal Welfare, Via A. Bianchi 9, 25124 Brescia, Italy, 2Agenzia di Tutela della Salute di Brescia, Viale Duca
degli Abruzzi, 15, 25124 Brescia, Italy; luigi.bertocchi@izsler.it

On-farm emergency slaughter (OFES) is the slaughter of an animal outside the slaughterhouse. Concerning domestic
ungulates, OFES can be carried out only on otherwise healthy animals that have suffered an accident and that cannot
be transported to an abattoir for animal welfare reasons. A survey was carried out to investigate the main causes of
OFES in dairy farms located in the sanitary district of Brescia (Italy). This district has the 5% of all Italian dairy
farms, which corresponds to the 11.7% of all Italian dairy cattle. During 2021, 3,507 cattle underwent OFES in the
investigated district. Complete data were available for 2,942 OFES cases (83.9%), referred to as many animals. Of
these 2,942 slaughtered cattle, 94.15% were female and 5.85% male. Cattle age ranged from 79 days to 13 years old,
with a median of 3.5 years old. Hip and hind leg injuries not related to calving reasons were the most common types
of injuries recorded during the ante-mortem inspections (49.9%), followed by injuries of the front legs or of any other
anatomical site (25.4%). Calving problems (injuries or non-traumatic pathologies) were recorded in 16.4% of the
ante-mortem inspections carried out during OFES. Uncommon reasons of OFES were digestive tract pathologies,
foot pathologies and udder pathologies. Collected data confirmed that OFES was carried out mainly on animals with
traumatic injuries or acute pathologies. Guidelines and on-farm decision-making protocols should be available in
any farm in order to support prompt decision in case of emergency, prevent delays in action and avoid prolonging
of animal suffering.
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Impact of wing feather loss on muscle thickness and keel bone fracture in laying hens

R. Garant!, B. Tobalske?, N. Bensassi!, N. Van Staaveren!, D. TulpanI, T Widowski!, D. Powers’ and A. Harlander!
IUniversity of Guelph, NIG2W1, Canada, *University of Montana, Missoula, MT 59812, USA, 3George Fox University,
Newberg, 97132, USA; aharland@uoguelph.ca

Feather loss can reduce wing use and access to elevated resources. Physiologically, there can be pectoral muscle (PM)
loss which may have implications for keel bone fractures (KBF); a condition reported in up to 98% of laying hens.
To investigate the impact of flight feather loss on PM thickness and KBF, 120 white and brown-feathered laying hens
received a wing feather treatment: full-clip (55% reduced wing area), half-clip (33% reduced wing area), or no clip
(control). Feeders with RFID technology were used to assess the birds’ ability to use elevated (70 cm) and ground
resources. We used ultrasound to measure PM thickness and X-rays to identify KBF before the wing treatments (week
0) and six weeks (week 6) after clipping. Linear mixed models were used to analyse the effect of wing treatment, strain,
and week on PM thickness and KBF prevalence. At week 0, white-feathered hens spent more time at the elevated
feeders than brown-feathered hens (53.4 vs 24.0%; P=0.0218). Full clipping of white-feathered hens led to a 39.2%
reduction in time on elevated feeders by week 6 (from 53 to 25%; P<0.0001). Time spent on elevated feeders did
not change in half-clipped white-feathered hens and brown-feathered hens from either clipping treatment. At week
6, PM thickness decreased by ~5% in white-feathered birds (half-clipped; P=0.0165 and full-clipped; P=0.0129)
which might reflect muscle atrophy due to lack of wing use. There was no effect of wing treatment on PM thickness
in brown-feathered hens. The KBF prevalence was unchanged (48% affected) in all birds at weeks 0 and 6. These
results indicate that wing feather loss and PM thickness are not associated with KBF in either strain of hens. However,
results indicate that white-feathered birds are more sensitive to feather loss due to reduced PM thickness and access to
elevated feeders seen in the clipping treatments. Future feather loss prevention strategies in laying hens should focus
on strains that are more likely to experience muscle loss associated with wing feather damage.
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A diagnostic chart to classify bovine rumen lesions at slaughter
A.M. Du Preez!, L. Prozeslgzz, C.J.L. Du Toif® and M. Faulhaber*
Devenish, Lagan House, Belfast BT13BG, United Kingdom, *University of Pretoria, Dept. of Paraclinical Sciences,
100 Old Soutpansweg, Pretoria 0002, South Afiica, 3University of Pretoria, Dept. of Animal Sciences, Lynnwood road,
Pretoria 0002, South Afvica, ?Cavalier Foods, Farm Tweefontein, Cullinan 1000, South Africa; amelia.may.dp@gmail.com

Feedlot cattle are fed high energy, readily fermentable diets which ensure high propionic acid production, thereby
efficiently and economically providing energy to the bovine. The increase in volatile fatty acid and lactate production
can cause the rumen pH to decrease to below 5.5 leading to sub-acute rumen acidosis and rumen acidosis. This acidic
environment results in the erosion of rumen papillae and alteration of the rumen epithelial structure causing rumen
wall ulceration and lesions. The open lesions are a significant animal welfare concern, whilst also having an impact
on economy. The lesions will result in an immune response, leaky gut, liver and lung lesions, and reduce the surface
area available for nutrient absorption, thereby reducing production efficiency of the animal. The aim of this paper is
to create a standard, easy-to-use rumen lesion diagnostic chart which producers can use to evaluate the severity of
rumen scaring at slaughter. The rumens of two batches of 200 cattle each were inspected, scored, and photographed
by veterinarians and animal scientists at a commercial abattoir. Rumens were classified into six categories: Normal
—no visible redness, normal rumen papillae; Mild — slight redness/one or two red areas, fewer papillae on the ventral
rumen; Moderate — distinct redness/larger red areas, complete absence of papillae on the ventral rumen, older lesions
starting to heal; Severe — open lesions, thickening of the rumen wall, complete absence of papillaec on the ventral
rumen; Normal with old lesions — no visible redness, normal papillae, old and completely healed lesions; Parakeratosis
— thickening of the rumen wall and clumping of papillae. Three representative photos of each category will be selected
to appear on the diagnostic chart. The diagnostic chart will help to standardise rumen scoring, assist producers to
adjust feeding regimes, provide abattoir operators the opportunity to give feedback to feedlot managers, and ensure
healthy, efficient animals.
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Effect of a phytobiotic blend to Cryptosporidium control in calves

M. Olvera-Garcia, V. Cordova, L.R. Pérez, J.C. Baltazar and G. Villar-Patiiio

Grupo NUTEC, Research-Innovation & Nutrition Departments, El Marqués avenue 32, Industrial Park Bernardo Quintana,
Querétaro, 76246, Mexico, Ilrperez(@gponutec.com

The Cryptosporidium parasite is recognized as one of the main causes of diarrhoea in young cattle causing high
rates of morbidity and mortality, intestinal damage, and impact the feed conversion. Grupo NUTEC designed a
phytobiotic blend based on garlic and cinnamon extracts, which has shown an anticoccidial effect in poultry, by
coccidia membrane rupture and microbiota modulation. This work aimed to evaluate the effect of the phytobiotic as
an alternative to the antiparasitic used for the prevention and control of cryptosporidiosis, which can be supplemented
in milk during the first 30 days since calves’ birth. 20 calves were divided into the treatments since the birth to 30
and 60 d. Normal feed program (avoiding extra additives) medication and management were followed in this trial.
Treatments: (1) Control (milk and started feed); and (2) Control + 500 ppm BIOADD®. Productivity was documented:
weight gain, size, started feed consumption, milk consumption, and diarrhoea records, at initial time of the trial, 30
and 60 d. Cryptosporidium was evaluated in faeces obtained at 7, 15, and 28 d. The ooquists identification was made
by the sedimentation and Kinyoun stain. Quantification was based on dilutions visualized by microscopy. Viability
was determined by a modification in the eosin stain. The number of infective oocysts quantified at the beginning was
around 32,428 oocysts per gram of faeces (opg). At 7 d and 15 d, an increase in the number of oocysts found in faeces
were observed no matter the treatment, due to the normal life cycle of Cryptosporidium and because a percentage of
the oocysts have a thin cell wall, which excysts endogenously causing an autoinfection phenomenon, nevertheless, in
the treatment 2 the counts were lower than the control in 23% (7 d) and 15% (15 d). At 28 d, a considerable reduction
was observed in the number of viable oocysts found in faeces for the treatment with the phytobiotic. Phytobiotic
supplementation promotes an increase in the final body weight in 4.3 kg, compared with the control. In conclusion,
BIOADD® considerably decreases total oocyst and their viability reducing the infection incidence, regarding in a
better performance.
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Effects of environmental enrichment on flesh quality in rainbow trout (Oncorhynchus mykiss)

A. De La Llave—Propz'nI, A. Martinez-Villalba?, R. Bermejo—Pozaz, J. De La Fuenté?, E. Gonzdlez De Chavarri?, C.
Pérez3, M.T. Diaz?, A. Cabezas? and M. Villarroel!

1Universidad Politécnica de Madrid, CEIGRAM, Avenida Puerta de Hierro, 2, 28040, Spain, 2Universidad Complutense
de Madrid, Departamento de Produccion animal, Avenida Puerta de Hierro, 28040, Spain, 3Universidad Complutense de
Madrid, Departamento de Fisiologia animal, Avenida Puerta de Hierro, 28040, Spain; alvarodelallavepropin@gmail.com

Fish welfare is assuming greater significance in the global aquaculture industry, but it must be feasible in a productive
and quality manner. Environmental enrichment plays a key role in livestock industries. One of the occupational
enrichment variants is the creation of water currents that allow a positive interaction between growth and exercise, as
well as stress response reduction. In addition, fasting is essential to avoid contamination of fish carcasses during the
gutting process. The objective of this study was to evaluate the environmental enrichment and pre-slaughter fasting
effects on fish flesh quality. Tests were performed using 540 rainbow trout (Oncorhynchus mykiss) with an average
weight of 195.0442.4 g, separated into raceways with different environmental enrichment (without ‘C’, aleatory ‘A’
or continuous ‘CT’ water pumps) and two pre-slaughter fasting durations (no fasting ‘0D’ or 5 days of fast-45.2 °C
d ‘5D’). After slaughter, biometric (slaughter weight, standard length, condition factor, relative growth and hepato-
somatic index) and flesh quality parameters (muscle colour, muscle pH and rigor mortis) were measured. 5D fish
presented lower slaughter weight, condition factor and relative growth than 0D. Besides, A and CT fish showed higher
values of those biometric parameters than C. Muscle colour parameters such as L* and h* at 0 hours post mortem
were lower in A and CT fish than C, highlighting the lowest values in A group. On contrast, fish of group A showed
the highest values of a*, b* and C*. Based on the results, the use of water pumps in rainbow trout farming seems to
produce a higher fish growth, as well as a better flesh quality, with this beneficial effect being higher on trout subjected
to aleatory water pumps.
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Coping style: standardization of the net test

A. De La Llave—PropinI, R. Bermejo—Pozaz, J. De La Fuenté?, E. Gonzdlez De Chavarri?, C. Pérez3, F. Torrent* and
M. Villarroel!

1Universidad Politécnica de Madrid, CEIGRAM, Avenida Puerta de Hierro, 2, 28040, Spain, 2Universidad Complutense de
Madrid, Dept. de Produccion animal, Avenida Puerta de Hierro, 28040, Spain, 3Universidad Complutense de Madrid, Dept.
de Fisiologia animal, Avenida Puerta de Hierro, 28040, Spain, *Universidad Politécnica de Madrid, Dept. de Ingenieria
Agroforestal, Ciudad Univeristaria, 28040, Spain; alvarodelallavepropin@gmail.com

The classification of individuals as proactive or reactive, according to coping style, is related to the adaptation and
welfare of aquaculture species. The net test, consisted in holding fish suspended on a net out of water, facilitates the
identification of reactive and proactive coping styles in fish, quantifying their escape movements during an out-net time.
However, the period required for the test has not been standardized and its repeatability is unclear. To standardize that,
30 rainbow trout fingerlings (mean weight 37.5+16.5 g), identified using Pit-Tags, were systematically subjected to a
net test in four trials spaced apart 14 days to assess the repeatability. Fish were distributed into three groups, each with
10 trout. An out-net time of 15 seconds was set for the 15t and 2" groups in all trials, while the out-net time of the 3
group was 15 seconds for the first two trials and 65 seconds for the last two trials. However, all groups were subjected
to a fasting period of 4 days on the third trial. Afterwards, a video analysis was carried out using BORIS software
for the recording of movements. Results showed that there were no differences between the number of movements
for each fish in each test (G1: 19.1£3.3; G2: 17.545.0; G3: 13.2+1.6). Regarding the out-net time taken to perform
the tests, it was found that the greatest concentration of information occurred in the range of 0-5 seconds (11.0£1.8),
decreasing thereafter (6.6£1.6). The test preceded by a fasting period showed similar coping values (15.8+3.3) to
the other tests (17.2+3.8). Regarding standardization, it is concluded that the net test helps to differentiate between
individuals, remaining intact over time, without effects in terms of pre-test fasting. Finally, the study concludes that
anoxia time-basis can be shortened to 5 seconds without a loss of relevant data.

Session 08 Poster 22

Herd of origin of purchased calves may influence clinical scoring and performance until weaning
A.K. Andreassen, C. Juhl, M.B. Jensen and M. Vestergaard
Aarhus University, Department of Animal Science, 8830 Tjele, Denmark; anso@anis.au.dk

In rosé veal calf production young calves from different herds are often mixed and grouped upon arrival, which creates
arisk for compromised health, disease outbreaks and reduced growth. Some calves do better than others and this may
be due to better health at arrival due to herd of origin. The objective was: (1) to investigate the effect of herd of origin
on performance and clinical health scores; and (2) to investigate the relation between performance and clinical health
scores. Thirty-two Holstein bull calves were purchased from five dairy herds at two weeks of age (14.04+3.9 days).
Calves were allocated to 4 groups of 8 calves balanced for LW, age and herd of origin. Calves were offered milk
from an automated milk feeder at 8 1/d in week 3 to 6, 6 1/d in week 7 to 8, 3 1/d in week 9 to 10, and were followed
until week 12 of age. Clinical scoring (CS) and rectal temperature (RT) was recorded two times a week, and calves
were weighed once a week. A descriptive analysis of data was performed. Calves from herd 5 had lower average
daily gain (ADG) than calves from the other four herds (0.87, 0.92, 0.93, 0.90 and 0.81 (+£0.3) kg/d for herds 1, 2, 3,
4 and 5 respectively). Herd 1 had the largest variation in ADG over the weeks ranging from 1.18+0.3 kg/d in week 3
to 0.53+0.4 kg/d in week 4. Overall, CS was highest in week 3 and 4, then decreased until week 10, after which CS
increased until week 12. Over the entire period herd 5 had an average CS of 6.0+1.8, compared to 4.9, 5.4, 5.4, 5.3
(£1.8) for herd 1, 2, 3, 4, respectively. There was a slightly decrease in RT over the weeks for calves from all herds.
Herd 1 had a peak in RT in week 5 (39.4+0.9 C), while calves from the other herds had lower RT (38.7+0.1 C). Calves
from herd 5 had a similar peak in RT the following week. In week 10, RT across herds aligned and followed the same
pattern until week 12 (38.940.06 C). Results suggest that herd of origin contributes to the health status and growth
performance when calves are raised in mixed-herd groups, and that growth rate might be influenced by clinical scoring.
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Practices and attitudes for the record of veterinary treatments in beef farming
E. Royer, S. Ferrer Diaz and A. Dayonnet
Institut de I’élevage, chemin de Borde Rouge, 31321 Castanet-Tolosan, France; eric.royer@idele.fr

A prudent use of antimicrobials requires the support of precise monitoring systems. Currently, veterinary medicines
are recorded in the Animal Remedies Records (ARR), but few information is available on practices for entering and
using these data. A survey was conducted in France to collect practices of beef farmers on traceability of veterinary
treatments as well as attitudes about digital recording. 262 complete responses were collected in December 2019 using
a LimeSurvey® link, e-mail or face-to-face, mainly from cow-calf (46%), and suckling to beef systems without (38%)
or with purchases of calves (10%). A majority of farmers were satisfied with their ARR, especially if they updated
it frequently. However, only a quarter of the farmers (73 out of 262) used a software tool to record the veterinary
treatments. However, two-thirds (181 out of 262) were equipped with livestock management software. However, this
software was primarily used for recording births and animal movements (98%), then monitoring of genealogy (49%)
or reproduction (45%) and finally for health management (40%). Users of digital ARR mentioned as advantage the
easy and quick consultation of information (68%) in a single interface (63%). They would like tools to facilitate data
entry thanks to drop-down lists for medicines (34%) and pathologies (27%), as well as pre-registered protocols (32%).
The cost of the software was reported as a key-point. Half of farmers currently using a paper ARR were in favour of
switching to software (96 out of 189), but the other half were reluctant (93 out of 189). The respondents who were
willing to computerize the ARR asked that data entry and consultation to be intuitive and not too time-consuming
(83% and 79% respectively). Respondents who did not want to computerize the ARR mainly gave personal reasons
(87%), i.e. age, routine of using paper, lack of time, or lack of interest or even reluctance in computers (24%). A
quarter did not have the appropriate equipment or sufficient Internet connection (26%). In conclusion, the software
equipment on beef farms is satisfactory, and the proportion of farmers using a computerized ARR, even if still in the
minority, could be increased thanks to automation and simplification of data entry.

Session 08 Poster 24

A study on colostrum quality and passive immunity transfer in dairy farms of Barcelos municipality

J. Cunhdl, A. Torres!, J. Almeida?3, S. Silva®3, H. Trindade’* and M. Gomes?3

!Cooperativa Agricola de Barcelos, R. Fernando de Magalhies, 206, 4750-290 Barcelos, Portugal, ‘CECAV, Quinta
Prados, 5000-801 Vila Real, Portugal, 3Universidade Tras-os-Montes e Alto Douro, Quinta dos Prados, Folhadela, 5000-
801, Portugal, “CITAB, Quinta Prados, 5000-801 Vila Real, Portugal; mjmg@utad.pt

Calves are born almost agammaglobulinemic, and optimisation of colostrum management is of utmost importance
to avoid failure of transfer of passive immunity (FPT). Few data currently exist about management practices in dairy
calves in the municipality of Barcelos (North Portugal). The Barcelos Cooperative selected 6 herds, ranging in size
from 62 to 300 lactating cows, to take part in a pilot study conducted from April to June 2020. During this study, 81
colostrum samples were evaluated using a digital Brix refractometer (ATAGO, model PAL-1). Blood samples of the
81 calves were collected c.a. 48 h post-partum by jugular venepuncture, allowed to clot at ambient temperature and
a serum sample was tested. The cut-off points for identifying good quality colostrum and FPT were fixed at >22%
and <8.4% Brix, respectively. The majority of calves (72%) received the colostrum within 4 h post-partum and the
mean amount of colostrum fed at first feeding was 4 1. Only 3 farmers were routinely evaluated for colostrum quality.
Regarding the colostrum storage practice, only 4 farms had a colostrum bank. Regarding colostrum quality, the mean
colostrum %Brix was 24.3 (SD+4.4) ranging from 15.8 to 35.5%. Only 66.7% of samples met the criterion of high-
quality colostrum. The mean %Brix in the serum samples was 9 (SD+0,9), with a range from 7.5 to 10.9%. Twenty
animals showed values of %Brix in serum lower than 8.4, that is, the (general) rate of FPT was 24.7%. Brix% of
colostrum was correlated with Brix% of serum (r=0.47; P<0.0001). Colostrum quality increase with parity (P<0.01).
Although the present study is limited in size and the data presented may not be representative of the colostrum being
fed to all replacement dairy heifers, the herds enrolled in the study are believed to be broadly illustrative of commercial
dairy herds in this municipality of Portugal. The findings of a considerable high FPT prevalence and inferior colostrum
quality indicates a need for improved awareness among dairy producers.
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Long-term antibody production and viremia of American mink challenged with Aleutian

A.H. Farid, I. Hussain, P.P. Rupasinghe, J. Steohen and 1. Arju

Faculty of Agriculture, Dalhousie University, Department of Animal Science and Aquaculture, 58 Sipu Road, Truro, B2N
5E3, Nova Scotia, Canada; ah.farid@dal.ca

Black American mink (Neovison vison) were inoculated with a local isolate of Aleutian mink disease virus (AMDV)
over four years (n=1,742). The animals had been selected for tolerance to AMDYV for more than 20 years (TG100) or
were from herds that have been free of AMDV (TGO). The progenies of TG100 and TGO, and their crosses with 25,
50 and 75% tolerance ancestry were used. Blood was collected from each mink for up to 14 times between 35 and
1,211 days post-inoculation (dpi) and tested for viremia by PCR and for antibodies by counter-immunoelectrophoresis
(CIEP). At termination, antibodies in the blood and antibody titer (n=1,217) were measured by CIEP, and viremia
(n=1,217) was tested by PCR. The peak incidences of viremia (66.7%) and seropositivity (93.5%) occurred at 35
dpi. The incidence of viremia decreased whereas the incidence of seroconversion increased over time. Viremia had
a negative effect and antibodies had a positive effect on productivity. Differences among tolerant ancestry were
significant for every trait measured. The incidences of viremia over time, terminal viremia, seropositivity over time, and
antibody titer were the highest in the susceptible groups (TGO or TG25) and the lowest in the tolerant groups (TG100
or TG75), implying that previous selection for tolerance resulted in mink with reduced viral replication and antibody
titer. Males and females had comparable incidences of seropositivity over time, but females had a significantly higher
incidence of persistently seropositive, higher antibody titer, and a lower incidence of being persistently nonviremic
than males.

Session 08 Poster 26

Using infrared thermography imaging to assess cattle welfare using eye temperature as indicator

P, Valentim!, C. Vendncio®? and S. Silva'?

!University of Trds-os-Montes e Alto Douro, Quinta de Prados, 5000-801, Vila Real, Portugal, >°CECAV-Associate
Laboratory of Animal and Veterinary Science (AL4AnimalS), Quinta de Prados, 5000-801, Vila Real, Portugal; ssilva@
utad.pt

Animal welfare is a concurrent topic across all fields of animal science, and it is challenging to find valuable animal-
based indicators that can adequately assess welfare. The temperature has been a studied indicator, and infrared
thermography (IRT) does present some appealing advantages as an easy-to-use tool that records and measures surface
temperature at a distance. Thus, the present work aims to verify the usefulness of maximum eye IRT temperature
(EyelRT) in cattle during stressful events, such as weighing or restraining. Forty-two animals of the Arouquesa cattle
breed were distributed in weighing (W) and the health program (HP) groups with 10 and 32 animals, respectively.
For the W group, EyeIRT were taken before, during, and after animals were weighed. For the HP group, 14 calves
and 18 cows were studied. The EyeIRT were taken before and after sanitation procedures. The IRT images were
captured with a FLIR F8 camera with a resolution of 320x240. To capture IRT images, the camera was set for 1
meter. The thermograms were analysed using the FLIR Tools+ software. An ellipse was adjusted to the eye, and data
were exported to an Excel spreadsheet to determine EyeIRT. An ANOVA with an LSMeans Differences Student’s
test was performed to compare the EyelRT in the different stages of the study. There is an increase in EyeIRT with
weighing, handling, or restraining procedures for W and HP groups. For the W group, the EyelIRT increase (P<0.05)
from 33.5 °C (before) to 35.8 °C (during) and after the weighing procedure decrease (P<0.05) to 34.6 °C. For the
animals of the HP group, an increase (P<0.05) of EyeIRT was also observed with handling or restraining procedures.
Therefore, it can be concluded that IRT can potentially be used as a practical and safe method to detect changes in
ocular temperature under different conditions, but further research and testing are required to establish a temperature
range and determine the validity of surface temperature as the welfare indicator. Acknowledgements: Operational
Group PDR2020-101-031094.
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Impact of nutritional changes pre and post breeding on reproduction

K.M. Epperson! and G.A. Perry!?

ITexas A&M University, Department of Animal Science, College Station, TX, USA, *Texas A&M, AgriLife Research,
Overton, TX, USA; george.perry@ag.tamu.edu

Nutrition plays a critical role in reproductive management both before and after insemination. When nutrients were
restricted (<90% NEm) for 33-36 days before insemination, embryo development was stunted (P=0.05), fewer females
exhibited oestrus (P=0.02), and subsequent progesterone concentrations were decreased (P=0.02) compared to non-
restricted (>139% NEm) females. Restoring nutrient intake for 6-8 days after Al advanced embryo development
(P=0.05). Despite the short time frame and small degree of restriction, embryo quality was improved when females
were not restricted for 6-8 days post-Al. When nutrition was restricted post breeding, embryo stage (P<0.01), grade
(P=0.02), total number of cells (P=0.03), and percentage of cells alive (P=0.01) were decreased compared to non-
restricted females. Changes in nutritional intake can be the result of drought, changes in diet or movement to new
locations. Specifically grazing behaviour may dictate an animal’s intake and mitigate the ability of a female to become
or remain pregnant. Heifers that graze forage from weaning to breeding rather than being placed in drylots retained
better grazing skills and had increased average daily gains (ADG) into the subsequent summer and moving females
from a drylot to pasture around breeding decreased ADG, and pregnancy success (P=0.04). While conception rates
after artificial insemination (Al) and ADG were improved (P=0.02) when heifers moved to pasture after Al were
supplemented compared to non-supplemented heifers, indicating a possible solution to preventing negative energy
balance if heifers must be moved after insemination. These results illustrate the possibility of inducing negative energy
balance by simple a change in diet or location around breeding, and the reproductive consequences that follow if
measures are not taken to prevent a decrease in feed intake or quality. In summary, stress induced by diet change or
decreased nutrient intake can result in embryonic loss, decreased embryo quality, stunted embryo growth, and reduced
pregnancy success. Special considerations should be made prior to and during the breeding season to keep nutrient
intake consistent and animals on a positive plane of nutrition.

Session 09 Theatre 2

Maternal nutrition during gestation and its consequences to beef offspring performance

P. Moriell, J.M.B. Vendramini! and R.F. Cooke®

IUniversity of Florida, IFAS, Range Cattle Research and Education Center, Ona, FL 33863, USA, *Texas A&M University,
Department of Animal Science, College Station, TX, USA, reinaldo.cooke@ag.tamu.edu

Multiple studies over the last decade demonstrated how offspring postnatal growth, immune response, and reproduction
could be optimized by implementing maternal supplementation of protein and energy, polyunsaturated fatty acids
(PUFA), trace minerals, frequency of supplementation, specific amino acids, vitamins, and increasing cow body
condition score (BCS) throughout pregnancy. Specific outcomes to on offspring performance were variable and
require further investigations. For instance, greater offspring growth performance following maternal supplementation
of protein and energy was reported more consistently for preweaning period compared to post-weaning and
finishing periods. Longer periods (entire vs half of third trimester of gestation) of frequent (daily vs 3 times weekly)
supplementation of protein and energy during late gestation were required to optimize calf preweaning growth.
Maternal supplementation of specific sources of PUFA and trace minerals during late gestation increased multiple
growth, immune function, and carcass quality parameters. Despite the relatively recent interest on gestational nutrition
of beef cattle, the complexity and obstacles required to advance our existing knowledge on foetal programming
research for beef cattle system also exponentially increased. Some of these challenges include: accurate evaluation
of cow milk production; unbalanced focus on Bos taurus vs Bos indicus-influenced breeds; offspring sex- and breed-
specific outcomes to maternal gestational nutrition; limited knowledge on the interaction between prenatal nutrition
and subsequent calf postnatal nutritional management; and lack of studies implementing immunological challenges
and offspring performance through multiple generations. In summary, nutritional management of pregnant cows
provide an opportunity for beef producers to enhance offspring productive performance and health, but overcoming
current challenges described above are vital to expand the existing knowledge of foetal programming in beef cattle
and increase beef production.
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Supplementing omega-6 fatty acids to enhance early embryonic development and pregnancy establishment
R.F. Cooke
Texas A&M University, College Station, TX 77845, USA; reinaldo.cooke(@ag.tamu.edu

Our research group investigated the impacts of supplementing Ca salts of soybean oil (CSSO), a source of omega-6
fatty acids (FA), on reproductive performance of beef cows. Initial studies were conducted with Nelore (Bos indicus)
cows grazing tropical pastures. Cows were assigned to fixed-time artificial insemination (Al) and supplemented
or not with 100 g/d (as-fed basis) of CSSO, and supplementation regimens ranged from d -11 to 28 relative to Al.
Overall, CSSO supplementation during the 21 d after Al increased (P<0.01) pregnancy rates from 38.1% (623/1,635
as pregnant/total non-supplemented cows) to 49.0% (843/1,720 as pregnant/total CSSO-supplemented cows), and
these outcomes were associated with enhanced early embryonic development when omega-6 FA were supplemented.
To verify this rationale, our group compared FA incorporation in grazing Nelore cows (n=90) supplemented or not
with CSSO (100 g/d; as-fed basis) beginning at fixed-time Al until slaughter at d 19 of gestation. Supplementing
CSSO increased (P<0.05) incorporation of linoleic acid and its omega-6 derivatives in plasma, endometrium, corpus
luteum, and conceptus. Complementing these findings, grazing Nelore cows (n=100) were supplemented or not
with CSSO (100 g/d; as-fed basis) beginning at fixed-time Al, and assigned to uterine flush on d 15 of gestation.
Supplementing CSSO increased (P<0.04) conceptus length (2.58 vs 1.15 cm) and mRNA expression of interferon-tau
(4.1-fold increase) and prostaglandin E synthase 2 (2.6-fold increase). These outcomes were recently replicated in
B. taurus beef cows consuming temperate forages. Pregnancy rates were greater (P=0.01) in Angus cows receiving
CSSO (100 g/d; as-fed basis) for 21 d after fixed-time Al (60.2%; 226/383 as pregnant/total cows) compared with
non-supplemented cows (51.7%; 193/388 as pregnant/total cows). Supplementing CSSO to Angus x Hereford cows
(n=96) beginning after Al also increased (P=0.05) mRNA expression of interferon-tau in d 15 conceptuses (1.8-fold
increase). Collectively, post-Al CSSO supplementation favours incorporation of omega-6 FA into maternal and
embryonic tissues, which enhances interferon-tau synthesis by the conceptus and increases pregnancy rates to fixed-
time Al in B. indicus and B. taurus beef cows.

Session 09 Theatre 4

Nutritional influences on reproductive performance of Bos indicus beef cows
J.L.M. Vasconcelos
Sao Paulo State University (UNESP), Botucatu, 18168-000, Brazil; jose.vasconcelos@unesp.br

This experiment evaluated pregnancy rates to fixed-time artificial insemination (FTAI) in Bos indicus beef cows
according to their body condition score (BCS) at calving and subsequent change until 30 days after FTAIL. Non-
pregnant, suckling Nelore cows (n=593 primiparous, 461 secundiparous, and 893 multiparous) were evaluated for
BCS at calving and FTAI and at 30 days after FTAI when cow pregnancy status was verified. Cow BCS at calving
was subtracted from BCS recorded at pregnancy diagnosis, and cows classified as those that lost BCS (L), maintained
BCS (M), or gained BCS (G) during this period. Cows that became pregnant to the FTAI protocol had greater (P<0.05)
BCS at calving, FTAI and at pregnancy diagnosis compared to cows that did not become pregnant. Cows that calved
with BCS>5.0 had greater (P<0.01) BCS throughout the experiment, and greater (P<0.01) pregnancy rates to FTAI
compared with cows that calved with BCS<5.0 (54.8 vs 34.2%). Pregnancy rates to FTAI were greater (P<0.01) for
G and M cows compared with L cows (50.0, 47.5, and 36.0%, respectively), and similar (P=0.46) between G and M
cows. Moreover, pregnancy rates to FTAI in G cows that calved with BCS<5.0 were less compared with L (P=0.08)
and M cows (P<0.01) that calved with BCS>5.0 (42.2, 48.3, and 58.3%, respectively). Collectively and across parities,
pregnancy rates to FTAI were greater in B. indicus cows that calved with a BCS>5.0 regardless of post-calving BCS
change, and greater in M and G cows within those that calved with BCS<5.0 or>5.0.
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Phenotypic and genetic variation in reproductive development and semen traits in young Holstein bull

S. Coen!, K. KeoghI, C. Byrnel, S. Fair?, J.M. Sanchez’, M. McDonald’, P Lonergan3 and D.A. Kennyl

Teagasc, Animal and Bioscience Research Department, Grange, Dunsany, Co. Meath, C15 PW93, Ireland, *University of
Limerick, Laboratory of Animal Reproduction, Department of Biological Sciences, Limerick, V94 T°PX, Ireland, 3University
College Dublin, School of Agriculture & Food Science, Belfield, Dublin 4, D04 VWS, Ireland; scoenl01@gmail.com

This study aimed to assess the variation in reproductive development and semen traits in spring born 13-month-old
Holstein-Friesian (HF; n=1,117) bulls. The animals were reared under standardized regimen on 8 commercial herds
and had a mean (+SD) age and bodyweight of 394 (5.28) days and 412 (47.5) kg. A breeding soundness evaluation
was conducted for each animal and semen was collected using electro-ejaculation. Scrotal circumference (SC) was
measured with a range of semen quality traits including total sperm number (TSN), sperm motility and kinematics
using CASA. Sperm morphology was assessed on nigrosin-eosin-stained sperm via light microscopy. Heritability
coefficients were calculated using 5 pedigree generations. Mean SC was 32.6 (£0.07 cm). Almost all (98.4%) bulls
reached puberty based on a widely accepted SC threshold of 28 cm. Mean (+tSEM) values for TSN, volume and
sperm concentration 1.86 (0.06) billion, 3.42 (0.07) ml and 537.7 (14.5) million/ml. Mean percentage of normal,
motile and progressively motile sperm was 81.8 (0.3), 59.52 (0.7) and 32.9 (0.5), and 4.3% of bulls were deemed to
have physical abnormalities. 67.6% of bulls produced an ejaculate of >0.75 billion TSN, widely accepted by the Al
industry as a threshold to produce a minimum of 50 straws/ejaculate (15 million sperm cells/straw) for elite bulls in
their first season. Additionally, 88.5% of bulls produced ejaculates containing >70% morphologically normal sperm,
arequired standard for an ejaculate to be suitable for Al or natural service. The heritability of SC was 0.66 and semen
traits ranged from 0.15 to 0.66. Results highlight the phenotypic and genetic variability in industry standard semen
quality traits. These data provide a basis for future studies on genetic and genomic control of semen quality in post-
pubertal bulls. This study was funded by Science Foundation Ireland (16/1A/4474).

Session 09 Theatre 6

Maternal and paternal factors driving pregnancy loss
K.G. Pohler
Texas A&M University, College Station, TX 77845, USA; ky.pohler@ag.tamu.edu

Pregnancy loss in cattle causes both management and economic challenges to a producer. Recent studies have
been conducted to quantify reproductive failures that occur during fertilization, early embryonic development, and
late embryonic/early foetal development periods of gestation in beef cattle. Minimizing reproductive inefficiency,
specifically embryonic mortality (EM) is vital. Although fertilization rates are reportedly high in beef cattle, significant
developmental failure occurs within the first 7 days of gestation. Approximately 28.4% of embryos will not develop
past day 7 of gestation with most embryonic losses occurring before day 4. By the conclusion of the first month of
gestation, 47.9% of cows submitted to a single insemination at day 0 will not be pregnant. Overall, late embryonic/
foetal development between days 32 to 60 and 100 is 5.8% with a range of 3.2 to 42.7%. This talk will highlight some
of the work our group is focusing on to determine timing, detection and causes of pregnancy loss during these pivotal
periods of pregnancy loss and potential management aspects to mitigate reproductive inefficiency.
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Forage planning for heifers and cows
J. Vendramini
University of Florida, Range Cattle Research and Education Center, Ona, FL 33865, USA; jv@ufl.edu

In order to implement an effective forage management in beef cattle production, there are a number of important issues
to be addressed. These include: (1) what is required for plants and animals to be productive in a pasture-livestock
system; (2) what management choices have the greatest impact on success or failure of a grazing system; (3) how
can the nutritional requirements of the animal be matched with the ability of the forage to supply nutrients, and d) the
role of conserved forage in grazing systems. The choices of forage species and nutrient management programs are
the most basic and important decisions on beef cattle production. Forage production, nutritive value, and persistence
under defoliation are species-specific characteristics and greatly altered by fertilization. Animal performance, which is
a product of forage quality, is affected by intake (50-70%), digestibility (24-40%) and metabolism (5-15%). Increasing
stocking rates tend to decrease herbage allowance and may limit herbage quantity and intake by livestock. In general,
bite weight and herbage intake increase linearly with sward surface height and herbage mass, but the results of those
variables in animal performance are inconsistent. Nutritive value is also an influential factor in animal performance.
The difference in nutritive value of forage species is primarily the result of differences in anatomy and morphology
among the plants. The decrease in leaf:stem ratio caused by the onset of reproductive stems elongation is usually one
of the main factors decreasing the nutritive value of forages. It is expected that nutritive value determines the forage
mass at which the animal performance plateau, with forages with greater digestibility requiring less forage quantity to
reach maximum performance. Forage harvest and conservation is required to maintain the forage supply to beef cattle
in several locations worldwide. Proper harvest, conservation, and feeding are crucial to meet the animal requirements
and achieve the target animal performance during the seasons with shortage of grazing forage. In addition to beef cattle
production, it has been identified that grazing systems can provide several ecosystem systems, and forage management
has an important role on greenhouse gas mitigation and climate change.

Session 09 Poster 8

Resumption of ovarian cyclicity in post partum native beef cows

R.M.L.N. Pereiral, R. Romdo?, C.C. Marquesl, F. Ferreiral, E. Bettencourt?, L. Capelal, J. Pimenta!, M.C. Abrei?,
J. Pais?, P Espadinha", N. Carolino! and C. Bovmais!

nstituto Nacional de Investigagdo Agraria e Veterindaria, Fonte Boa, 2005-048 Santarem, Portugal, 2Universidade de
Evora, Mitra, 7002-554 Evora, Portugal, 3ACBM, Rua Diana De Liz, 7006-806 Evora, Portugal, YACBRA, H Coutada
Real, 7450-051 Assumar, Portugal; rosa.linoneto@iniav.pt

Resumption of ovarian cyclicity in post partum beef cows is determinant for reproductive efficiency and productivity of
herds. Our goal was to identify the resumption of ovarian cyclicity in post partum Mertolenga (MT) and Alentejana (AL)
beef cows raised extensively and their relationship with age, score condition, weight, season and B-hydroxybutyrate
(BHB) blood concentration. This work was carried out in three herds in the Alentejo region (2018-2021). The MT
(n=53) and AL (n=73) cows were evaluated between 17 and 186 days post partum. To identify the beginning of
regular ovarian activity, gynecological examinations of the uterus and ovaries were performed by transrectal palpation
and ultrasound. Cow’s body condition (scale 1-5) and weight were also assessed. Blood BHB were measured using
FreeStyle Precision f Ketone. Data were analysed by the PROC FREQ and PROC LOGISTICA. Post partum AL
and MT cows had a mean condition score of 3.1+0.82 (ranging from 1.5 to 4.5) and 3.7+0.53 (ranging from 2.25
to 4.5), weighing 573.6+85.94 and 470.3+63.28 kg, respectively. Ovaries dimensions were: left (AL=29.7+8.04
and MT=24.7+6.96 mm) and right (AL=34.4+7.85 and MT=25.2+6.63 mm) sides, with developing follicles (right,
AL=10.246.26 and MT=10.9+5.94 mm; left, AL=9.24+5.94 and MT=11.2+6.40 mm) and mature corpus luteum (right,
AL=10.2+6.26 and MT=10.9+5.94 mm; left, AL=9.24+5.94 and MT=11.2+6.40 mm). In both breeds, in cyclic cows
the uterus was classified more often (P<0.05) as involuted without content while in acyclic cows in involution with
content (>7 mm). The probability for resumption of ovarian cyclicity is very dependent on the length of post partum
interval (P<0.001). The present work studied different factors influencing the resumption of ovarian cyclicity in the post
partum native beef breeds, contributing to establish management strategies to optimize the reproductive performance
of beef cattle. Funded by PDR2020-101-3112 and UIDB/00276/2020.
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Effects of maternal undernutrition in late gestation on uterine haemodynamics in suckler cows

L. Lopez De Armential, A. NoyaI, J. Ferrer!, P Gémez-Ochod?, I. Casasus! and A. Sanz!

ICITA de Aragén — IA2 (Universidad de Zaragoza), Avda Montafiana 930, 50059 Zaragoza, Spain, *Vet Corner, C. Mosén
José Bosqued 2, 50012 Zaragoza, Spain; asanz@aragon.es

Undernutrition in late pregnancy is a common scenario in extensive systems. The impact on foetal development and
the physiological mechanisms involved have to be ascertained, as 75% of foetal growth occurs in this period. We
examined the hemodynamic changes in the uteroplacental unit during the late third of gestation in beef cattle in an
undernutrition environment. Sixteen lactating cows were synchronised and artificially inseminated. From the 7 month
of gestation to calving cows were allocated to two diets (CONTROL (100% requirements) or SUBNUT (60%)), which
resulted in 44 and 12 kg of total weight gain). Uterine arteries were interrogated by means of transrectal Doppler
ultrasonography (EXAGO, imv-imaging, France) on days (d) 195, 221 and 250 of pregnancy. Velocity, resistance
index (RI), area and blood flow of uterine arteries were measured. Data were analysed with a mixed linear model with
maternal diet and day of gestation as fixed effects. All parameters were dependent on the foetus location, ipsilateral
uterine artery quadrupling the blood flow compared to the contralateral one (13.836 and 3.579 ml/min; P<0.001).
Focusing on the ipsilateral artery, the increase of systolic velocity from d 195 to d 250 was higher in SUBNUT cows
(193 vs 177 cm/s, for CONTROL and SUBNUT at d 195; 215 vs 247 cm/s for CONTROL and SUBNUT at d 250).
On d 250 RI of ipsilateral artery was higher in SUBNUT cows (0.46 vs 0.55 RI; P<0.05). The area of ipsilateral artery
increased as the pregnancy progressed (1.26, 1.58 and 1.68 cm?, on d 195, 221 and 250 of pregnancy; P<0.001). At
d 250, the area was higher in CONTROL cows (1.78 vs 1.59 cm?), although the difference was not significant. On d
221 of gestation, total uterine artery blood flow was lower in SUBNUT cows (21.079 vs 14.103 ml/min; P<0.05), this
difference disappearing on d 250. In conclusion, a high significant resistance index should be considered an indicator
for deficient nutrition to the foetus due to a decrement in diastolic perfusion. Therefore, maternal undernutrition may
be linked to a lower uterine artery blood flow. Funded by Project PID2020-113617RR-C21 FETALNUT.

Session 09 Poster 10

Immunocastration buffers changes in blood biochemistry markers in fallow deer fed low level nutrient

|4 Ny1 2 T. Needham?, L. Bartoii!, D. Bures!, R. Kotrba®3, A.S. Musa? and F. Ceacero?

!nstitute of Animal Science, Department of Cattle Breeding, Pratelstvi 815, 104 00 Praha 22-Uhiinéves, 10400, Czech
Republic, 2Czech University of Life Sciences Prague, Department of Animal Science and Food Processing, Faculty of
Tropical AgriSciences, Kamycka 129, 165 00 Praha-Suchdol, 16500, Czech Republic, 3Praha 22-Uhfinéves, Department
of Ethology, Pratelstvi 815, 104 00 Praha 22-Uhrinéves, 10400, Czech Republic; nyv@ftz.czu.cz

In cervids, blood biochemical markers may indicate changes in various environmental factors, especially in response
to the influence of nutrient supplements. Decreasing male androgen hormone by immunocastration (IC) to ease the
husbandry of male animals is currently a more acceptable method than physical castration, due to numerous welfare
concerns linked to physical castration methods, but it is unexplored in fallow deer. Forty yearling male fallow deer
were grouped into four treatment combinations: IC on high or low feed level supplementation, or non-castrated
bucks on high or low feed level supplementation. Diet affected all the body growth parameters (slaughter weight,
ADG, carcass weight, dressing percentage, and body condition score). Fallow deer increased fat and energy blood
biochemistry markers at slaughtering such as plasma glucose (GLU) and triglyceride (TRIG) concentrations which
might be explained by the physiological response of the deer to annual seasonal variations, as fallow deer increase fat
storage for winter utilization. Higher-level supplementary feeding decreased plasma albumin (ALB) and creatinine
(CREA), while increased globulin (GLOB) might be due to an imbalance of hepatic function of protein markers in
this group. Diet had milder effects on blood biochemistry markers in the IC group compared to the control group. This
might be because the IC animals did not produce testosterone first rutting period, thus the IC group undergoing less
physiological stress related to the process of puberty and associated agitation often manifested in non-castrated males.
Overall, IC can be used as an acceptable welfare tool to reduce physiological stress during the first rutting period and
for better feed utilization even in low-level feed supplementation in yearling male fallow deer.
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Session 10 Theatre 1

Precision feeding of lactating sows: evaluation of a decision support system in farm conditions

R. Gauthier?, C. Largoué"t3, D. Bussiéres?, J.P. Martineau* and J.Y. Dourmad®

1Univ Rennes, CNRS, Inria, IRISA, UMR 6074, 35000 Rennes, France, °PEGASE, INRAE, Institut Agro, 35590 Saint
Gilles, France, 3]nstitutAgro, Univ Rennes, CNRS, INRIA, IRISA, 35000 Rennes, France, *Groupe Cérés inc., 845, route
Marie-Victorin, Lévis, Québec G74 388, Canada; raphael.gauthier@gmx.com

Precision feeding (PF) aims at providing the right amount of nutrients at the right time for each animal. Lactating sows
generally receive the same diet, which either results in insufficient supply and body reserve mobilization, or excessive
supply and high nutrient excretion. With the help of online measuring devices, computational methods, and smart
feeders, we introduced the first decision support system (DSS) for lactating sows PF. Precision (PRE) and conventional
(STD) feeding strategies were compared in commercial conditions. Each PRE sow received each day a tailored ration,
computed by the DSS. This ration was obtained from the blend of a diet with high AA and mineral contents (13.00
g/kg SID Lys, 4.50 g/kg digestible P) and a diet with low contents (6.50 g/kg SID Lys, 2.90 g/kg digestible P). All
STD sows received a conventional diet (10.08 g/kg SID Lys, 3.78 g/kg digestible P). Before the trial, the DSS was
fitted to farm performance for the prediction of piglet average daily gain (PADG) and sow daily feed intake (DFI),
with data from 1,691 and 3,712 lactations, respectively. Sow and litter performance were analysed for the effect of
feeding strategy with ANOVA, considering statistical significance when P<0.05. The experiment involved 239 PRE
and 240 STD sows. DFI was high and similar in both treatments (PRE: 6.59, STD: 6.45 kg/d; P=0.11). Litter growth
was high (PRE: 2.96, STD: 3.06 kg/d), although slightly decreased by about 3% in PRE compared to STD (P<0.05).
Sow body weight loss was low, although slightly higher in PRE sows (7.7 vs 2.1 kg, P<0.001), which might be due
to insufficient AA supplies in some sows. Weaning to oestrus interval (5.6 d) did not differ. SID Lys intake (PRE: 7.7,
STD: 10.0 g/kg; P<0.001) and digestible P intake (PRE: 3.2, STD: 3.8 g/kg; P<0.001) were reduced by 23% and 14%
in PRE sows and feed cost by 12%. Excretion of N and P were reduced for PRE sows by 28% and 42%, respectively.
According to these results, PF appears to be a very promising strategy for lactating sows.

Session 10 Theatre 2

Growth performance and gut health of low and normal birth weight piglets fed different zinc sources

C. NegriniI, D. Luise!, . Correal, L. Amatuccil, S. Virdis!, A. Romeo?, N. Manzke?, P. Bosi! and P. Trevisi!
University of Bologna, DISTAL, Viale G. Fanin 44, 40127, Bologna, Italy, *Animine, 10 rue Léon Rey Grange, 74960
Annecy, France; clara.negrini2@unibo.it

The study aims to compare the effect of two Zn sources on performance, microbial profile, and gut status in low (L)
and normal (N) birth body weight (BW) piglets after weaning. At farrowing, 64 piglets from 13 litters were selected
based on their birth BW and divided into normal BW (NBW>1 kg; 32 piglets) and low BW (LBW<1 kg; 32 piglets).
At weaning (25 days of age, d0), piglets were allotted into 4 groups (8 replicates of 2 piglets/group) as follows: (1)
LBW piglets fed a standard diet plus 120 ppm of Zn from ZnSO,; (2) NBW, piglets fed a standard diet plus 120 ppm
of Zn from ZnSO,; (3) LBW fed standard diet plus 120 ppm of Zn from a potentiated Zn source; (4) NBW piglets
fed a standard diet plus 120 ppm of Zn from a potentiated Zn source. Piglets were weighed at d0, d7, d14, and d21.
Feed intake (FI) and faecal index were recorded daily. On days (d) 9 and 21, 1 piglet per replicate was slaughtered
and colon content was collected for microbiota analysis, as well as the pH from the distal jejunum, cecum, and colon
was measured. Data were analysed using a linear mixed model or a generalized linear mixed model with a Poisson
distribution including treatment, class of BW and their interaction as fixed factors, and the litter as a random factor.
There was an interaction between Zn source and birth BW for faecal index during d0-14 and d0-21 (P<0.01). Faecal
index was lower for pigs fed a potentiated source of zinc compared to piglets fed ZnSO, (d0-d9, P=0.04; d0-d14 and
d0-d21, P<0.001). Piglets from LBW group had consistent lower BW and FI throughout the study (P<0.01) compared to
NBW piglets. Pigs fed potentiated Zn tended to have higher ADG from d0 to d9 (P=0.07) and from d9 to d14 (P=0.08).
On d14, piglets fed potentiated Zn tended to have higher BW (P=0.09) than pigs fed ZnSO,. G:F in the overall period
was higher (P<0.05) for piglets fed potentiated Zn compared to piglets fed ZnSO,. The pH of the jejunum in piglets
fed potentiated Zn was lower than in piglets fed ZnSO, (P=0.02). In conclusion, potentiated Zn at the EU authorized
dietary Zn levels positively affected performance and gut pH of LBW and NBW piglets.
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Session 10 Theatre 3

Effect of maternal diet on slow and fast growing piglet faecal microbiota and volatile fatty acids

F. Palumbo!?, G. Bee?, P. Trevisil, F. Correal, S. Dubois? and M. Girard?

IUniversity of Bologna, Department of Agricultural and Food Sciences, Viale G Fanin 44, 40127 Bologna, Italy, *Agroscope
Posieux, Route De La Tioleyre 4, 1725 Posieux, Switzerland; francesco.palumbo@agroscope.admin.ch

Specific fractions of dietary fibres (DFs), such as hemicelluloses (HCs), can affect the gut microbiota of lactating
sows. In a recent study, we showed that a decreasing level of HC during lactation affected sow’s faecal microbiota,
increased the proportion of acetate and propionate and decreased the proportion of butyrate and valerate in faeces.
We hypothesise that those changes can in turn affect the faecal microbiota of the offspring. As slow growing (SG)
piglets are more prone to diseases and show greater mortality than their fast growing (FG) siblings, the aim of the
study was to test whether decreasing the level of HC in sow’s lactation diet differently affect the faecal microbiota
and VFA profile of SG and FG piglets. From 110 days of gestation to weaning (25+0.4 day post-farrowing), 35 sows
were assigned to one of four diets, formulated to contain either 13, 11, 9 or 8% of HC, the same level of DFs, to differ
in the DF sources and to be isonitrogenous and isocaloric. Piglets were weighed at birth and at 16 days of lactation.
According to their average daily gain (ADG), two piglets per litter were selected and divided in two categories:
SG (n=35; 167+10.1 g/day) and FG (n=35; 280+10.1 g/day). Faeces were collected at 16 days of lactation. Results
showed no interactions between the maternal diet and the growth rate. Regardless of the growth rate, 11, 9 and 8% of
HC showed three genera that significantly differed (P adjusted<0.05) compared with 13% of HC: Faecalibacterium,
Parasutterella and Dialister. Regardless of the maternal diet, FG piglets had a greater proportion of isobutyrate and
isovalerate (P<0.01) in faeces compared to SG piglets. At the genus level, Enterococcus and Succinovibrio were more
abundant (P adjusted<0.01) and Olsenella was less abundant (Padjusted <0.01) in FG than SG piglets. In conclusion,
the present study confirmed an effect of the maternal diet on the microbiota of the progeny. Further studies are needed
to better understand the association between the differences in ADG within the litter during the pre-weaning period
and the faecal microbial composition.

Session 10 Theatre 4

Effect of dietary Ulva lactuca inclusion on weaned piglet small intestinal morphology and proteome

D.M. Ribeiro!, D.E.P. Carvalho!, C. Leclercqz, M. Pinho’, J. Renaut?, J.A.M. Prates®, J.P.B. Freire! and A.M. Almeida’
nstituto Superior de Agronomia, Universidade de Lishoa, LEAF — Linking Landscape, Environment, Agriculture and
Food, Tapada da Ajuda, 1349-017, Lisboa, Portugal, 2LIST — Luxembourg Institute of Science and Technology, Green
Tech Platform, Environmental Research and Innovation Department, Belvaux, 4422, Luxembourg, 3Faculdade de Medicina
Veterindria, Universidade de Lisboa, CIISA — Centro de Investigagdo Interdisciplinar em Sanidade Animal, Avenida da
Universidade Técnica, 1300-477, Lisboa, Portugal; davidribeiro@isa.ulisboa.pt

Seaweeds can potentially replace conventional feedstuffs whilst improving environmental sustainability of pig
production. Ulva lactuca is a green seaweed whose recalcitrant cell wall has antinutritional effects. We hypothesize
that carbohydrate-active enzyme (CAZymes) supplementation can promote its degradation during digestion. A total
of 44 male piglets (Large White X Duroc) were bought from a commercial farm and randomly assigned to four dietary
treatments: control (maize, wheat and soybean meal-based diet), UL (7% U. lactuca replacing the basal diet), ULR
(UL + 0.005% Rovabio Excel AP®) and ULU (UL + 0.01% ulvan lyase). The trial lasted for two weeks. At the end,
piglets were slaughtered. Small intestine samples were taken for histological (duodenum, jejunum and ileum) and LC-
MS proteomic (ileum) analysis. Data was analysed by ANOVA using the SAS and Progenesis software, respectively.
Duodenum crypt depths were significantly higher in control (477.21 pm) compared to UL (377.80 pm). Consequently,
the villus/crypt ratio was significantly higher in UL compared to control and ULR. In the ileum, control piglets had
higher abundance of ribosomal (RPS7, RPS5) and proteasome (PSMC4, PSMB4) proteins compared to seaweed diets,
reflecting higher protein turnover rates. Control piglets had increased abundance (vs UL) of carbamoyl-phosphate
synthase, which removes excess ammonia originating from amino acid (e.g. glutamine) degradation, a major energy
source for enterocytes. Our study indicates that dietary U. lactuca and CAZyme supplementation affects enterocyte
protein and nitrogen metabolism, possibly through differential nutrient availability.
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Session 10 Theatre 5

Effect of dietary carob pulp inclusion and high vitamin E on pigs carcass characteristics

D.N. Bottegall . L. Bernaus!, B. Casado!, I. Argemi—ArmengolI, S. Lobén?, M A. Latorre’ and J. Alvarez RodriguezI
!Universitat de Lleida, Av. Rovira Roure 191, 25198, Spain, 2cr TA-Aragon, Av. Montaiiana 930, 50059, Spain, 3Universidad
de Zaragoza, C/Miguel Servet 177, 50013, Spain; diego.bottegal@udl.cat

The aim of the present research was to evaluate the effect of dietary inclusion of carob pulp (Cp) and a high dose
of vitamin E (vit E) on pigs’ carcass characteristics. A total of 211 carcasses from DurocxLandracexLarge-White
crossbred pigs (94 entire males and 117 females of 170 days of age and 125.1 kg body weight (BW)) were used. In
the Bonarea Group experimental farm and for 39 days, animals were fed ad libitum with one of 4 iso-energetic (2,300
kecal NE/kg feed) and iso-protein diets (14.63% crude protein, 0.86% Lys) in a 2x2 factorial design with 2 Cp levels
(0 vs 20%) and vit E (40 vs 300 IU/kg). Before slaughter and after a fasted period of approximately 12 h, animals
were weighed. In the slaughterhouse, the hot carcasses were weighed (HCW) to calculate carcass yield (CY) and an
on-line ultrasound automatic scanner was used to measure backfat thickness (BF) between 12" and 13 ribs, and fat
depth at gluteus medius muscle (ham). The carcass lean (Lean%) content was estimated, and carcasses were graded
based on European Union scale (S:>60% or E: 55-60% lean). On 7 loins/sex/diet, the loin meat pH was measured at
45 min and 24 h post mortem. No effects (P>0.1) of Cp or Vit E (nor interactions) were found on HCW (92.0+1.78
kg), CY (73.6+0.2%), Lean% (60.65+0.18%), BF (16.3+0.25 mm) and ham fat depth (11.44+0.52 mm). Nevertheless,
there were differences (P<0,01) between entire males vs female on almost every parameter assessed: final BW, 130.0
vs 120.3 kg; HCW, 94.6 vs 89.8 kg; CY; 72.7 vs 74.6%; Lean%, 60.0 vs 61.6%, BF, 17.7 vs 15.0 mm, respectively.
No dietary effects were found on the proportions of carcass percentage grades:72.5% for S and 26.3% for E. Female
carcasses were graded more as S and less as E than males (P<0.0001, 86.2 and 13.8% vs 55.8 and 42.1%, respectively).
Lastly, no effect was found on pH ;5 (6.2+0.04) or pH,, (5.4+0.01). We can conclude that the use of Carob pulp and
a high dose of vitamin E does not modify carcass characteristics from crossbred pigs intended for improved meat
quality, but females are leaner and lighter than entire males.

Session 10 Theatre 6

Dietary yeast mannan-rich fraction as a gut health solution for sustainable broiler production

S.A. Salami!, C.A. Moran? and J. Taylor—Pickard3

I Alltech (UK) Ltd., Ryhall Road, Stamford, United Kingdom, *Alltech SARL, Rue Charles Amand, Vire, France, 3Alltech
Biotechnology Centre, Summerhill Road, Dunboyne, Ireland; saheed.salami@alltech.com

Dietary supplementation of yeast-derived mannan-rich fraction (MRF) could improve the gut health and performance
of broilers, and these positive effects could result in lower environmental impacts in chicken production. In this study,
a meta-analysis was conducted to quantify the retrospective effects of feeding MRF (Actigen®, Alltech Inc., USA)
on the production performance of broilers. The meta-analysis database included 27 studies and comprised of 66
comparisons of basal (negative control) and antibiotic-supplemented (positive control) diets vs MRF-supplemented
diets. A total of 34,596 broilers were involved in the comparisons and the average final age of the birds was 35 days.
Additionally, the impact of feeding MRF on the carbon footprint (feed and total emission intensities) of chicken
production was evaluated by using the meta-analysis results of broiler performance (basal vs MRF diets) to develop a
scenario simulation that was analysed by a life cycle assessment (LCA) model. A database of basal and antibiotic diets
vs MRF diets indicated that feeding MRF increased average daily feed intake (ADFI; +3.7%), final body weight (FBW;
+3.5%) and average daily gain (ADG; +4.1%) and reduced feed conversion ratio (FCR; -1.7%) without affecting
mortality. A sub-database of basal vs MRF diets indicated that dietary MRF increased ADFI (+4.5%), FBW (+4.7%)
and ADG (+6.3%), whereas FCR (-2.2%) and mortality (-21.1%) were decreased. For the sub-database of antibiotic
vs MREF diets, dietary MRF and antibiotics exhibited equivalent effects on broiler performance parameters, suggesting
that MRF could be an effective alternative to in-feed antibiotics. Subgroup analysis revealed that different covariates
(year of study, breed/strain, production challenges and feeding period) influenced the effect of dietary MRF on broiler
performance. The simulated LCA indicated that feeding MRF decreased feed and total emission intensities by an
average of -2.4% and -2.2%, respectively. In conclusion, dietary supplementation of MRF is an effective nutritional
strategy for improving broiler performance and reducing the environmental impacts of poultry meat production.
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Session 10 Theatre 7

Jejunal and ileal nutrient uptake and epithelium integrity in pigs differing in protein efficiency

M. Tretola!?, P. Silacci?, E.O. Ewaoluwagbemiga3, G. Bee! and C. Kasperg

! Agroscope Posieux, Swine Research Group, Route de la Tioleyre 4, 1725 Posieux, Switzerland, Agroscope Posieux,
Animal Biology Group, Route de la Tioleyre 4, 1725 Posieux, Switzerland, 3Agroscope Posieux, Animal GenoPhenomics,
Route de la Tioleyre 4, 1725 Posieux, Switzerland; marco.tretola@agroscope.admin.ch

Protein efficiency (PE) improvement is essential to develop sustainable pig production. The inefficient use of dietary
protein by the animal results in excess excretion of unused protein that contributes to ammonia pollution. This
study hypothesized that PE depends on a range of physiological processes such as intestinal amino acid uptake or
the intestinal epithelial integrity in the pig. Thirty one Swiss Large White pigs (13 females and 18 castrated males)
were reared until an average body weight (BW) of 22.5 kg (+1.6 kg) and subsequently allocated to a pen where they
remained until slaughter (BW 106+5 kg). Pigs had ad libitum access to a protein-reduced grower and finisher diet and
water. For the ex vivo evaluation, jejunum segments from the third meter distal to the pylorus were removed within
15 min after exsanguination. Tissues were stripped of outer muscle layers and mounted in Ussing chambers. Trans-
epithelial difference (TEER) and short-circuit current (Isc) were continuously monitored. To evaluate L-Glutamate
(L-Glut), L-Arginine (L-Arg) and D-Glucose (D-Gluc) uptake, tissues were equilibrated for 20 min before the mucosal
addition of 5 mM L-Glut, followed by the addition of L-Arg, L-Meth and D-Gluc at the same concentration every
15 min. Simple linear models were run in R V 4.1.2 using Im() to investigate the influence of Isc, TEER, D-Glut,
L-Arg and D-Gluc with PE, respectively. Sex did not influence any of the measured parameters. The TEER showed
a negative relationship (P=0.009, R2=0.21) with PE, while no relationships were found between PE and amino acids
uptake. A significant positive relationship between PE and D-Gluc uptake was also found (P=0.048, R2=0.14). The
TEER strongly depends on the tight junction protein (TJs) expression. Further analysis are planned to investigate the
intestinal TJs protein expression. Similarly, the protein expression of D-Gluc transporters will be the subject of future
studies to clarify the correlation between PE and D-Gluc active transport.

Session 10 Theatre 8

Effects of Bacillus amyloliquefaciens CECT 5940 or Bacillus subtilis DSM 32315 on chicken PBMCs

F Larsbergl, M. SprechertI, D. Hesse!, G. Loh?, G.A. Brockmann! and S. Kreuzer-Redmer’

! Humboldt-University of Berlin, Breeding Biology and Molecular Genetics, Unter den Linden 6, 10099 Berlin, Germany,
2Evonik Operations GmbH — Research, Development & Innovation Nutrition & Care, Kantstr. 2, 33790 Halle, Germany,
3University of Veterinary Medicine Vienna, Nutrigenomics, Veterindrplatz 1, 1210 Vienna, Austria; filip.larsberg. 1@
hu-berlin.de

Feeding of the spore forming bacteria Bacillus amyloliquefaciens CECT 5940 and Bacillus subtilis DSM 32315,
two commercially available probiotics for chicken, have been described to promote growth performance and health
in chicken. However, the underlying mechanisms of probiotic feed additives are still elusive as they may directly
influence immune cells or influence the intestinal milieu. We established a chicken in vitro cell culture model to
explore direct interactions of chicken adaptive immune cells and probiotics. We investigated these Bacillus strains
as an alternative dietary additive to improve animal health. To investigate direct effects of probiotics, we performed
cell culture experiments with primary cultured chicken immune cells of Cobb500 broiler chicken in a co-culture
with vital B. amyloliquefaciens or B. subtilis. Peripheral blood mononuclear cells (PBMCs) were treated with B.
amyloliquefaciens or B. subtilis in a ratio of 1:3 (PBMCs:Bacilli) for 24 hours. We found a higher A relative cell
count of CD4+ T-helper cells (P<0.1) as well as CD4+CD25+ activated T-helper cells (P<0.05) after treatment with
vital B. amyloliquefaciens. Furthermore, we found no effect on the A relative cell count of CD8+ cytotoxic T-cells
and Bula+ B-cells. After treatment with B. subtilis, we found a higher A relative cell count of CD4+ T-helper cells
(P<0.05) and CD4+CD25+ activated T-helper cells (P<0.01). Furthermore, the A relative cell count of CD8+ cytotoxic
T-cells (P<0.05) and CD8+CD25+ activated cytotoxic T-cells (P<0.05) was increased after treatment with B. subtilis.
The A relative cell count of B-cells was not affected. These results suggest that T-helper cells are stimulated by B.
amyloliquefaciens and B. subtilis, whereas B. subtilis also could activate cytotoxic T-cells. This study could provide
evidence of a direct immunomodulatory effect of B. amyloliquefaciens and B. subtilis on adaptive immune cells in vitro.
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Session 10 Theatre 9

Improving welfare of pigs through selection for resilience
A.T. Kavlak and P. Uimari
University of Helsinki, Agricultural Sciences, Koetilantie 5, 00014 Helsinki, Finland, alper.kaviak@helsinki.fi

Selection for high resilience in pigs will improve animal welfare and increased the sustainability of Finnish pork
production. The objective of this study is to: (1) extract new phenotypes related to resilience based on fluctuations
in daily feed intake (DFI, g) and time spent in feeding per day (TPD, min) using the feed intake observations; (2)
estimate heritability of these traits; (3) estimate genetic correlations with production traits (PT). Data consisted of 7,347
Finnish Yorkshire, Landrace, and crossbred pigs from a research facility in Langelmaki, Finland. Four phenotypes
were extracted from the individual DFI data as novel measures of resilience. The first two resilience traits were pig
specific variations in the DFI and TPD that are quantified as a root mean square error (RMSE) using the difference
between the observed DFI and TPD and the predicted values base on the within pig regressions of DFI and TPD on
age (RMSE [y and RMSE,5). A pig, that has a small value of RMSE than other pigs, is expected to be more resilient
than other pigs. The other two traits are the rate of off-feed days classified as a proportion of days during the test period
that pig’s DFI and TPD are so small belong to the lowest 5% quantile (QRpp; and QRpp) compared to all pigs in
Léngelmaki at the same age. If these resiliency traits are heritable and do not have strong negative genetic correlations
with production traits, they can be used in selection to improve animal resiliency and welfare. The production traits
considered were average daily gain (ADG, g), backfat thickness (BF, mm), and feed conversion rate (FCR, g/g). The
heritability estimates (h’+standard error) of RMSE g, RMSE ppy, QRppy and QRpppy were 0.11+0.03, 0.20+0.03,
0.07+0.02, and 0.16+0.02, respectively. Genetic correlations between the resilience-related traits and PT varied from
very strong (e.g. between QR and ADG: —0.89+0.06) to weak (e.g. between RMSE [,y and ADG: 0.15+0.13). In
conclusion, the resilience-related traits show moderate genetic variation. The most promising resilience-related trait
is RMSE [,y which has a moderate heritability and has only a weak genetic correlation with PT, thus selection for
low RMSE [, would improve pig resilience without having a negative effect on PT.

Session 10 Theatre 10

Single-step genomic prediction of sperm quality traits in Pietrain pigs

M. Bauer!, C. Pfeiffer? and J. Soelkner!

IUniversity of Natural Resources and Life Sciences Vienna, Division of Livestock Sciences, Department of Sustainable
Agricultural Systems, Gregor-Mendel-Straf3e 33, 1180 Vienna, Austria, 2PIG Austria GmbH, Waldstrafie 4, 4641 Steinhaus,
Austria; martin.bauer@boku.ac.at

In the present study genetic parameter estimation and breeding value prediction were carried out for semen quality
and quantity traits in Pietrain pigs. The traits inferred were total number of sperm, motility, volume and density. Trait
recording was done using a CASA (computed aided sperm analysis) system from 2011 to 2021 and delivered data of
111,500 ejaculations from 1,795 Pietrain boars. The animals were kept at three Austrian Al stations. Genomic data was
assessed using [1lumina 60k and 80k SNP arrays, yielding 43,430 markers from 909 individuals after quality control.
Both genetic parameters and breeding values were estimated using a multivariate single-step genomic procedure.
Estimated heritabilities for total number of sperm, motility, ejaculate volume and cell density were 24.7, 13.1, 30.4
and 34.0% respectively. We found a small positive genetic correlation (0.205) between motility and sperm density,
but negative genetic correlation (-0.307) between motility and ejaculate volume. Pedigree-based and single-step
breeding values showed high correlations between 0.945 and 0.982. The breeding value estimation provided proof
of the advantage of ssGBLUP compared to pedigree-based BLUP in this study as average reliabilities (r2) for young
boars without phenotypes were substantially higher (0.369 vs 0.217 for total number of sperm, 0.270 vs 0.161 for
motility). The overall reliabilities were relatively high for pig evaluations. This implies high selection response if
included in routine selection. A negative genetic trend for total number of sperm was observed over the last ten years,
indicating the need of monitoring in the future.
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Session 10 Theatre 11

From genotyping strategies to phenotype suitability — simulation of pig breeding schemes in MoBPS

T. Pook!, L. BiittgenI, L. Hanekampl, C. Reimer?, H. Simianer!, H. Henne’ and R. Shariﬁ]

!University of Goettingen, Animal Sciences, Albrecht Thaer Weg 3, 37075, Germany, *Friedrich-Loeffler-Institut,
Holtystrasse 10, 31535 Neustadt, Germany, 3BHZP GmbH, An der Wassermiihle 6, 21368 Dahlenburg, Germany; torsten.
pook@uni-goettingen.de

The quantitative analysis and subsequent optimization of a pig breeding program is highly challenging. The design of
pig breeding programs is characterized by a complex combination of direct and auxiliary traits for which information
is available from self to progeny performances and at various ages. Complexity is added when e.g. stepwise selection
is based on incomplete phenotyping, GXE needs to be accounted for or generations overlap. In this study, the breeding
scheme of a sire line of the BHZP GmbH is modelled and optimized by the use of stochastic simulations. For this,
the software MoBPS was extended to address the aforementioned challenges. Furthermore, the effect of genotyping,
changes in the age structure of the breeding nucleus, breeding against behavioural disorders like tail biting, and changes
in the index weights are analysed. As one would expect, genotyping of boars leads to a substantial increase in genetic
gain (+20.9%) on the target index compared to a pedigree-based evaluation. Genotyping of a small subset of the boars
(20%) only leads to a marginal increase in genetic gain (2.9%) while with an increasing proportion of genotyped boars,
genetic gains increase over proportionally, as this allows for better differentiation between siblings in the selection
process (e.g. 50% boars: 9.7%; 70% boars: 15.5%). Genotyping of gilts leads to increasing prediction accuracies and
reliabilities in the boars for traits that were exclusively recorded in sows, while basically no gains were observed for
traits measured in both sexes. Overall, genetic gains by additionally genotyping all gilts are only 3.9%. In regard to
breeding against tail biting, overall success via breeding is limited, as obtained prediction accuracies (~0.35) are low
and basically not influenced by genotyping. Hence, considerable genetic gains can only be obtained at the cost of
substantial losses in genetic gain for the other traits. Overall this indicates that more advanced phenotyping strategies
than the use of a rare binary phenotype are needed to efficiently breed against tail biting.

Session 10 Theatre 12

An open source pose estimation model for fattening pigs during weighing

C. Winters!, W. Gorssen?, R. Meyermansz, S. Janssens?, R. D ’Hoogel and N. Buys2

IKU Leuven, Laboratory for Biological Psychology, Tiensestraat, 102 — Box 3714, 3000 Leuven, Belgium, KU Leuven,
Centre for Animal Breeding and Genetics, Department of Biosystems, Kasteelpark Arenberg 30 — Box 2472, 3001 Leuven,
Belgium; wim.gorssen@kuleuven.be

Precision livestock farming technologies are being developed with unprecedented speed. Hereby, mainly computer
vision systems are promising as they offer an easy, non-invasive method to monitor animals or collect phenotypes on
a large scale. However, data processing, individual identification and availability of adequate (open source) software
present the main challenges. This study aims to develop a pig pose estimation algorithm based on videos from an
overhead perspective of pig weighings using DeepLabCut, an automated video-analytic system. The pose estimation
model was in first instance developed in DeepLabCut based on 457 annotated frames from seven videos including
white pigs of different sizes (20-120 kg). Hereafter, 150 outlier frames were selected from six novel videos with only
one pig and added to the dataset to improve tracking performance. For our final model, the mean training dataset
pixel error without probability cut-off was 99.2 pixels or 3.4 cm for the training dataset and 95.9 pixels or 3.3 cm for
the test dataset. The performance of the automated pose estimation algorithm was validated by comparing tail-neck
length, hip width and pig surface area with manual recordings. Pearson correlations between video analysis and manual
observations were high for tail-neck length (r=0.94), hip width (r=0.80) and pig surface area (r=0.91). We developed a
pose estimation model of individual fattening pigs using DeepLabCut. Body parts were estimated accurately with an
average tracking error of 3.3 cm and high correlations with manual observations. Moreover, this model can be used
to phenotype pigs’ body dimensions and activity related traits. This body part tracking model could be valuable for
breeding organizations, as it uses open source software which is transferable to other situations. Moreover, it offers a
way to expand routine pig weighing with automated phenotyping of pigs’ body dimensions and activity.

EAAP - 73" Annual Meeting, Porto, Portugal, 2022 203


mailto:wim.gorssen@kuleuven.be
mailto:torsten.pook@uni-goettingen.de
mailto:torsten.pook@uni-goettingen.de

Session 10 Theatre 13

Poster Presentation

K. Nilsson! and S. Vigors?

ISwedish University of Agricultural Sciences, Ulls viig 26 Uppsala, 750 07 Uppsala, Sweden, *University College Dublin,
Belfield, Ireland; katja.nilsson@slu.se

In this time slot we allocate time to view the posters.

Session 10 Poster 14

Capsule for sampling (CapSa): a less invasive tool to sample small-intestinal content in pigs
1. Garcia Vifiado, M. Tretola, G. Bee and C. Ollagnier
Agroscope, Pig Research Unit, Route de la Tioleyre 4, 1725 Posieux, Switzerland, ines.garciavinado@agroscope.admin.ch

The spatial organization of bacterial communities along the gastrointestinal tract complicates the analysis of
microbiomes. The bacterial composition varies in the different gut compartments, its composition changes as pigs
grow. Unless ileal cannulated, it is up to now impossible to collect multiple intestinal content from the same pig.
Nowadays, sampling microbiota is limited to facces or can be done after slaughtering to directly collect intestinal
content. A new sampling capsule (CapSa) was developed to perform non-invasive sampling of the small intestinal
content on the same individual. This novel capsule is designed to resist acidic pH, therefore it should stay closed in
the stomach, but it opens at basic pH allowing collection of microbiota samples in the small intestine. This study
assessed the in vitro sampling mechanism of CapSa under various simulated gastrointestinal environments. Three in
vitro assays were carried out to test the CapSa at both low (pH<4.2) and neutral pH (pH=7) to simulate the gastric and
the small intestine environment, respectively. In trial 1, the CapSas (n=51) were placed in water at pH2 for 30 min
and then moved into water at pH7 until all CapSas had sampled. In trial 2, the CapSas (n=8) were left for 120 min at
pH=2 and then moved to pH7. In trial 3, the CapSas (n=5) were kept for 2 h in a solution simulating gastric juices at
pH4.2 and then moved to a buffer at pH=7. In all 3 trials, none of the CapSas started sampling under acidic conditions.
However, as per design, all CapSas correctly collected samples under neutral conditions. The majority of the CapSas
(72.5, 100 and 100%, in trial 1, 2 and 3, respectively) collected a sample within 60 minutes of being moved to the
simulated small intestinal environment. The sampling (opening and closing) took less than 10 seconds and sampled
volumes ranging from 100 to 250 pl. In conclusion, these preliminary trials revealed that the CapSas performed well
in all the simulated environments tested. In the following steps, we will perform in vivo experiments to confirm the
efficiency of CapSas to collect small intestine content. This project has received funding from the European Union’s
Horizon 2020 research and innovation program under grand agreement no. 955374.
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Session 10 Poster 15

Influence of body lesion score on oxidative status and gut microbiota of weaned pigs

F. Correal, D. Luise!, G. Palladino?, P. Bosi!, D. Scicchitano?, P Brigidi3, PL. Martelli?, G. Babbi?, S. Turroni?, M.
Candeld?, S. Rampelliz and T. Paolo!

IUniversity of Bologna, DISTAL, Viale Fanin 46, 40127, Italy, 2University of Bologna, FaBiT, Via Zamboni 33, 40126,
Italy, 3 University of Bologna, DiMeC, Via Zamboni 33, 40126, Italy, diana.luise2@unibo.it

The study aims to evaluate whether social stress can affect faecal microbiota, oxidative status, and serum profile of
weaned pigs. 43 pigs were included in the study. Lesion incidence was assessed at two time points on the same subject:
one-week post-weaning (28 d of age, T1) and 7 weeks post-weaning (T2). Lesions were measured on skin, tail, ear,
neck, middle trunk, and hind quarters of each pig and scored according to the WQ® (2009) on a scale from 0 to 2. Based
on the lesion score (LS), pigs were classified at each time point as High LS (H), when LS was higher than 1 in at least
2 of the areas considered, otherwise they were classified as Low LS (L). Based on the same scoring system, at T2, pigs
were divided into 4 groups: High LS to Low LS (H-L), High LS to High LS (H-H), Low LS to Low LS (L-L) and Low
LS to High LS (L-H). Blood and faecal samples were collected at T1 and T2. At T1, H group had a lower biological
antioxidant potential compared with L group (P<0.02). At T2, the H-L group had a lower d-ROM concentration
compared with H-H and H-L groups (P<0.05) and the H-H group had a higher concentration of IgA compared with
L-L group (P<0.05). At T1, the microbial profile of H and L groups was significantly different (R2=0.04, P<0.01) but
no differences were observed at T2. LEfSe analysis showed that at T1 L were characterized by a higher abundance
of Blautia, Eubacterium coprostanoligenes, Faecalibacterium, Megasphaera, Subdoligranulum (Padj <0.05). The
H group was characterized by Rikenellaceae RC9, Prevotellaceac UCG-003, uncultured- Lachnospiraceae and
Lachnospiraceae-Oscillospiraceae (Padj <0.05). At T2, H-H were characterized by UCG-010, H-L by Agatobachter
and L-L by Alloprevotella (Padj <0.05). In conclusion, one-week post-weaning pigs with a high LS had an altered
oxidative status and a different microbial profile compared with pigs with low LS; 6 weeks later, pigs that continued
to have a high LS had a higher oxidative stress and a higher activation of the immune system.

Session 10 Poster 16

Effects of a diet containing a mixture of Chlorella and Spirulina on broiler performance

C. Paiva, R. Reis, D. Carvalho, A.M. Almeida and M. Lordelo

Ins. Sup. de Agronomia, University of Lisbon, LEAF — Linking Landscape, Environment, Agriculture and Food, Tapada
da Ajuda, 1349-017 Lisboa, Portugal; cristianamtpaiva@gmail.com

In a world threatened by global warming that heavily conditions animal production, microalgae offer a sustainable way
to feed animals by locally producing nutritious biomass from wastewater whilst removing CO, from the atmosphere.
One hundred and twenty, 1-day-old male broilers were assigned to 4 dietary groups with 5 replicates each: (1) a control
diet; (2) a diet with 10% of Spirulina spp. (10S); (3) a diet with 10% Chlorella vulgaris (10C); (4) a diet with 5% of
Spirulina spp. and 5% C. vulgaris (5S5C). Animals were fed for 36 days and body weight and feed consumption were
registered weekly. Carcass traits, the length and weight of the organs and the intestinal viscosity were determined
after slaughter. Final broiler weight and overall average daily gain were significantly higher in broilers fed 10C diets
in comparison to the remaining treatments (P<0.0001), while for the same parameters broilers fed 5S5C were higher
than those fed the control and 10S. In the started period (1-15 days), feed consumption by broilers fed 10C and 5S5C
was significantly higher than the control and 10S groups (P<0.0001). No significant differences in feed consumption
were found during the growing period (P=0.1867). Overall feed conversion ratio was lower in the groups fed 10C,
followed by groups fed 5S5C in comparison to the remaining treatments (P=0.001). As for carcass and breast yield,
birds fed the 10C treatment had the higher values (P<0.0001). As for the relative weight and length of the organs, the
proventriculus and gizzard from birds fed 10C were smaller than the rest of the treatments. In contrast, crop, gizzard,
pancreas, liver and duodenum were larger in birds that were fed 10S, in comparison to the other groups (P<0.05).
I[leum viscosity was lower in Spirulina spp. fed groups (P<0.005) whilst there were no significant differences in
duodenum and jejunum viscosity between treatment groups (P=0.4406). From the present results, it is clear that C.
vulgaris may be used as a more sustainable feed ingredient while improving performance parameters of broilers. The
deleterious effects on performance from adding Spirulina to the diet may be counteracted by mixing it with Chlorella.
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Session 10 Poster 17

B-COS - key to resilient animals, plants and people
C. Guidi
Centre for Synthetic Biology / B-COS, Biotechnology, Coupure Links 653, 9000 Ghent, Belgium, chiara.guidi@ugent.be

The estimation is that by 2050, the rise in antibiotic resistance will cause 10 million deaths every year. A large part of
this microbial resistance is caused by the use of antibiotics in animal feed. Hence, universities and industry are fully
committed to find nutritional strategies that focus on prevention instead of cure. This search is especially challenging
due to the growing world population: by 2050 the world population will increase to 10 billion people who will expect
a certain quality of life. As a result, we are in need of an additional 44 million ton of animal protein by 2030. So how
do we assure healthy and resilient animals without using antibiotics but still be able to feed everyone on a sustainable
and responsible manner in 20507 A reliable, robust and responsible nutritional strategy is the microbial production and
subsequent application of chitooligosaccharides (COS). These specialty carbohydrates function according to the lock-
and-key theory. The specific structure of the COS-molecule is the key that fits a unique lock, e.g. a specific receptor in
plants, animals or humans. In this research, defined COS-molecules were made using Escherichia coli. The developed
microbial cell factories — optimized through metabolic engineering and synthetic biology tools — are able to produce
defined COS-molecules and in high amounts, i.e. gram to kilogram amounts of a specific COS-molecule have been
produced at bioreactor scale. After years of intensive research, the fermentation titers (15 g/I) and productivities are
sufficient for application testing and subsequent valorisation. More specifically, we want to explore the valorisation
for animal health using specific and defined COS-molecules as innovative antibiotic alternatives in pig and poultry
production, focusing on prevention instead of cure. In the near future, these first industrial proof of concepts, i.e. in
vitro immunity studies, will allow us to strategically approach partners and investors. The vision of the to-be founded
spin-off company, B-COS, is to become key to resilient plant, animals and people. We want to do this by delivering
a scalable, reliable and cost-competitive production technology for specialty carbohydrates, initially focusing on
tailor-made and structurally perfectly defined COS.

Session 11 Theatre 1

Fundamentals, difficulties and pitfalls on the development of precision nutrition techniques
C. Pomar and A. Remus
Agriculture and Agri-food Canada, 2000 College St., Sherbrooke, QC, JIM 0CS8, Canada; candido.pomar@agr.gc.ca

Precision livestock farming (PLF) concerns the management of livestock using the principles and technologies of
process engineering. Precision nutrition (PN) is part of the PLF approach and involves the use of feeding techniques
that allow the proper amount of feed with the suitable composition to be supplied in a timely manner to individual
animals or groups of animals. Automatic data collection, data processing, and control actions are required activities
for PN applications. Despite the benefits that PN offers to producers, few systems have been successfully implemented
so far. Besides the economical and logistical challenges, there are conceptual limitations and pitfalls that threaten the
widespread adoption of PN. Developers have to avoid the temptation of looking for the application of available sensors
and instead concentrate on identifying the most appropriate and relevant information needed for the optimal functioning
of PN applications. Efficient PN applications are obtained by controlling the nutrient requirement variations occurring
between animals, or groups of animals, over time. The utilization of feedback control algorithms for the automatic
determination of optimal nutrient supply is not recommended. Mathematical models are the preferred data-processing
method for PN, but these models have to be designed to operate in real-time using up-to-date information. These
models should therefore be structurally different from traditional nutrition or growth models which are also limited
by the inaccuracy of the conceptual principles used to estimate nutrient requirements, such as the constant efficiency
of nutrient utilization, body protein amino acid composition. Combining knowledge- and data-driven models using
machine learning and deep learning algorithms will enhance our ability to use real-time farm data, thus opening up
new opportunities for PN. To facilitate the implementation of PN in farms, different experts and stakeholders should
be involved in the development of the fully integrated and automatic precision livestock farming system. Precision
livestock farming and PN should not be seen as just being a question of technology, but a successful combination of
knowledge and technology.
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Session 11 Theatre 2

Contact voltages <0.5V in feeders and drinkers affects inflammatory and oxidative status of piglets

T. Nicolazo!, E. Merlo??, G. Boulbria!, C. Clouard?, A. Lebret!, R. Comté?, C. Chevancel, J. Jeusselin!, V. Normand!
and C. Teixeira-Costa’

{REZOOLUTION, Pig Consulting Services, Parc d’Activités de Gohéléve, 56920 Noyal-Pontivy, France, 2PEGASE, INRAE,
Institut Agro, Le Clos, 35590 Saint-Gilles, France; t.nicolazo@groupe-esa.net

The aim of our study was to describe the effect of stray voltages lower than 0.5 V on inflammation and oxidative
status biomarkers in weaned piglets. The study was conducted on a nursery barn with two rooms of 12 pens of 38
28-day old piglets each, on two batches in France. In each pen, stray voltages were measured for each drinker and
feeder every two weeks (9, 23, 37 and 50 days after inclusion). On the same days, two cotton ropes per pen were
suspended for 30 min in order to collect oral fluid for salivary cortisol dosage. Two pigs per pen (84 pigs in total) were
randomly selected at inclusion and blood sampled on days 9, 30 and 50 after weaning for the dosage of haptoglobin,
hydroperoxides (HPO), and blood antioxidant potential (BAP). Pens were allocated to 4 groups based on their
voltage levels in drinkers and feeders, with high (HVD, >125 mV) or low (LVD, <125 mV) voltage in drinkers and
high (HVF, >50 mV) and low (LVF, <50 mV) voltage in feeders (LVD-LVF: n=24, LVD-HVF: n=15, HVD-LVF:
n=26, HVD-HVF: n=19). Effects of voltage in drinkers, in feeders and their interaction on haptoglobin, HPO, BAP
and salivary cortisol were analysed using a linear mixed model with pigs, pens and replicates as a random effect.
Haptoglobin concentration was numerically higher in pigs exposed to HV in drinkers and feeders compared to the
others, but without significance. HPO concentration tended to be affected by drinker x feeder voltage interaction
(P=0.06). On day 50, HPO concentration was significantly higher in the group exposed to HV in both drinkers and in
feeders compared to the 3 other groups (P=0.02). BAP and salivary cortisol concentrations were not different between
groups. This is the first time that moderate consequences on oxidative status in weaned piglets of stray voltage lower
than 0.5 V is reported in pigs. This suggested a possible detrimental effect for the health of pigs, but these results
must be confirmed by further trials.

Session 11 Theatre 3

The ECO-PIG project: use of a new high fibre feed for outdoor finishing of intact male local pigs

J.M. Martins™2, R. Charneca’?, R. Varino!?, A. Albuquerque]'z, A. Freitas!2, J. Neves!2, F Costal, C. Marmelo?,
A. Ramos’3 and L. Martin'?3

1ECO-PIG Consortium, Z.I. Catraia, Ap. 50, 3441 S. Comba Ddo, Portugal, 2MED — Mediterranean Institute for
Agriculture, Environment and Development, Un. Evora, Ap. 94, 7000 Evora, Portugal, Inst. Politécnico Coimbra, .
Martinho do Bispo, 3045 Coimbra, Portugal; rmcc(@uevora.pt

Thirty male pigs of the Portuguese Alentejano (AL) breed raised outdoors with ad libitum water and feed were used
to test the effects of a new high soluble dietary fibre feed on animal performance and carcass traits. From 40 to 130
kg body weight, surgically castrated (group C) and intact pigs (groups I and IE) were fed with commercial feeds.
From 130 kg until slaughter (160 kg), groups C and I ate a commercial diet, while group IE was fed the isoproteic and
isoenergetic experimental diet, with the incorporation of agro-industrial by-products. Average daily gain (ADG, g/d)
was different between groups, with IE pigs presenting a higher ADG than C (691£15 in IE, 649+22 in I, and 610+12
in C pigs, P=0.008). This led to fewer days on trial of IE and I pigs, when compared to C pigs (167+4 in IE, 175£2 in
I, and 193+5 in C pigs, P<0.001). Feed conversion ratio was different in all groups, with the lower value in IE and the
higher in C group (3.9+0.1 in IE, 4.24+0.1 in I, and 4.6+0.1 in C pigs, P<0.0001). Commercial yield (%) was higher in
IE and I groups (48.9+0.3 in IE, 48.8+0.3 in I, and 46.6+05 in C pigs, P<0.001), mainly due to their higher proportion
of untrimmed ham. The opposite happened with the fat cuts (%) (24.7+0.4 in IE, 25.0+0.4 in I, and 28.7+0.3 in C pigs,
P<0.0001), due to a lower proportion of belly and backfat cuts in IE and I groups (P<0.001 and P=0.002 respectively).
ZP fat depth and average backfat thickness were also lower in IE and I groups than in C group (P<0.0001). Overall,
these data show that the experimental diet had no effect on growth and carcass traits of intact AL pigs when compared
to the ones obtained in intact AL pigs consuming commercial diets. On the other hand, intact AL pigs raised outdoors
reached slaughter weigh faster and produced leaner carcasses than castrated ones. Further studies will test the effect
of the experimental high fibre feed on pork boar taint and meat quality of intact AL pigs raised outdoors.
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Effect of a methionine supplementation on the response of goats infected by H. contortus

L. Montout, H. Archiméde, N. Minatchy, D. Feuillet, Y. Félicité and J.-C. Bambou

INRAE (National Research Institute for Agriculture, Food and Environment), GA (Animal Genetic), INRAE Antilles-Guyane,
domaine de Duclos, 97170 Petit-Bourg, Guadeloupe; laura.montout@inrae.fr

Gastrointestinal nematode (GIN) infections are considered as one of the major constraints in small ruminant production
at pasture. The negative impact of the drugs classically used to control these infections, on soil biodiversity coupled
with concerns over the presence of residues in animal products led some states in the world to advocate a significant
reduction of the use of chemical molecules in animal production. The nutritional manipulation of small ruminants has
long been considered as a tool for the control of GIN infections. The aim of this study was to measure the impact of
a rumen-protected methionine supplementation on the response of Creole goat kids experimentally infected with H.
contortus. The animals were divided in three groups and infested by 10,000 larvae of H. contortus: a control group
with no methionine supplementation (C: basal diet), a low methionine group (LM: basal diet + 4.5 g/head of rumen-
protected methionine) and a high methionine group (HM: basal diet + 10 g/ head rumen-protected of methionine).
Parasitological, haematological and immunological data were collected each week during 42 day of experiment.
The results showed that the level of parasitism, measured through the faecal eggs counts was significantly lower
in the HM group. The first immunological and haematological parameters available by now, are correlated with
the parasitological ones. Further analysis under course (RNAseq) will provide more information on the underlying
mechanisms. In conclusion, the supplementation with rumen-protected methionine appear as a promising strategy
for GIN control in goats.

Session 11 Theatre 5

Effect of melatonin in pregnant ewes on productive and immunological parameters of their offspring
F. Canto, S. Luis and J.A. Abecia
1UCA, Miguel Servet 177, 50013, Spain, francisco.canto@inia.cl

The objective of this study was to evaluate the effects of melatonin implants in pregnant Rasa Aragonesa ewes on
birthweight (BW), liveweight (LW), average daily gain (ADG) and passive immunity transfer of female and male
lambs under housed conditions. Pregnant ewes were implanted with subcutaneous melatonin (18 mg, Melovine,
CEVA, Spain) at fourth month of gestation (MEL, n=11), while control ewes (CON, n=11) did not receive implants.
Lamb weight was recorded in the day of birth and weekly up to weaning (42+2 d). ADG from birth to weaning was
calculated. Lamb rectal temperature (°C) was measured with a digital thermometer immediately after lambing. Lamb
blood samples for inmuglobulin G (IgG, mg/ml) determination were collected between 24 to 48 h of lamb’s life and
serum was stored at -20 °C until analysis (Calokit-Sheep test, Zeulab, Spain). A total of 36 lambs were born, of which
21 were females (MEL, n=13; CON, n=8) and 15 males (MEL, n=5; CON, n=10). There was no significant effect of
melatonin on BW (kg) of males (MEL=4.29+0.7; CON=4.02+1.3). However, there was a significant effect on BW of
female lambs (MEL=3.97+0.6; CON=3.42+0.7; P<0.05). Lambs reared by melatonin-implanted ewes did not show
significant differences in any of the six LW evaluations (female: MEL=8.7+1.5; CON=8.3£1.5, male: MEL=8.5+4.2;
CON=9.8+1.7) and ADG (female: MEL=0.207+0.05; CON=0.208+0.05, male: MEL=0.207+0.08; CON=0.245+0.05).
No significant differences were observed in the rectal temperature of those lambs lambed by ewes treated with
melatonin (female=39.0+0.5, male=38.7+0.2 °C) in relation to the control group (female=38.9+0.3, male=39.1+0.5 °C).
When analysing immunological aspects of offspring, implantation of ewes with melatonin not presented effects IgG
concentrations in female (MEL=4.14+2.1, CON=4.66+2.1 mg/ml) and male lambs (MEL=4.49+2.0, CON=4.85+2.5
mg/ml). In conclusion, melatonin implants during advanced gestation of ewes did not affect either ADG of lambs or
their plasma IgG levels, although an increased birthweight of females lambs was observed. This work was funded
by the National Agency for Research and Development (ANID) / Scholarship Program / DOCTORADO BECAS
CHILE/2020 — 72210031.
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Rumen fill limits fractional absorption rate of volatile fatty acids

K. Dieho!, P. Piantoni!, G. Schroeder! and J. Dijkstra2

I Cargill Animal Nutrition, Veilingweg 23, 5443 LD Velddriel, the Netherlands, *Wageningen University, Animal Nutrition
Group, De Elst 1, 6700 AH Wageningen, the Netherlands; kasper dieho@cargill.com

The rumen environment is heterogeneous, with higher VFA concentrations and lower pH in the dorsal rumen compared
with the ventral rumen and the reticulum. One explaining factor is impaired intraruminal fluid exchange within the
rumen by feed particles. The objective of this experiment was to evaluate if artificial rumen fill affects the fractional
fluid passage and VFA absorption kinetics in dairy cattle. Nine lactating Holstein cows were used in a 3x3 Latin square
design experiment, where 45 1 of rumen buffer at 39 °C and pH 6.0 containing Co-EDTA (fluid passage marker) and
120 mM of VFA [72, 30 and 18 mM of acetic (Ac), propionic (Pr) and butyric (Bu) acid, respectively] were infused
into an empty, washed rumen. The presence of feed was simulated by inserting either 0 (control), 40, or 80 cellulose
sponges (16x12x4 cm) into the buffer filled rumen, and represented an empty, half-full, and full rumen. After 1 h
of incubation, the sponges and buffer were recovered, weighed and sampled, and the VFA and Co concentrations
measured. The fractional clearance rate (/h) of Ac (0.68+0.035), Pr (0.82+0.038), and Bu (0.79+0.037) was not affected
(P>0.63) by the presence of sponges. However, the presence of 80 sponges decreased (P<0.05) the fractional absorption
rate of Ac (0.34 vs 0.42+0.022 /h), Pr (0.48 vs 0.57+0.025 /h), and Bu (0.44 vs 0.55+0.025 /h) compared with control.
Fractional absorption rates were intermediate with 40 sponges. In contrast, the presence of 80 sponges increased
(P<0.05) the liquid fractional passage rate (0.34 vs 0.24+0.028 /h), driven by a greater (P<0.05) water inflow (20.0
vs 14.0+1.22 1/h) compared with control. Rumen contractions (16+2.7 /5 min) during the buffer incubation were not
affected (P=0.80) by the presence of sponges. These results indicate that impaired intraruminal fluid exchange may
lead to a reduction of the fractional absorption rate of VFA by the rumen wall. This can help explain the occurrence
of acidotic conditions in lactating cows, although clearance rate was not affected when using artificial rumen fill and
buffer in the present experiment.

Session 11 Theatre 7

Combined approaches to reduce stress and improve welfare and production efficiency in beef cattle

M. Cohen-Zinder!, Y Ben-Meir?, R. Agmonl, F. Gracial, E. Shor-Shimoni!, S. Kaakoosh!, Y. Salzer’ and A. ShabtayI
! Agricultural Research Organization, Beef Cattle Unit, Ramat Yishay, 39005, Israel, *Agricultural Research Organization,
Department of Ruminant Science, Rishon Lezion, 50250, Israel, 3Agricultuml Research Organization, Growing, Production
and Environmental Engineering Unit, Rishon Lezion, 7528809, Israel; shabtay@volcani.agri.gov.il

The ongoing global population rise alongside the increasing demand for animal-based products, impose intensification
burden on the livestock industry, the outcome of which are deleterious effects on health, welfare, efficiency and
product quality. In an attempt to improve these variables, our research team uses genetic, biochemical and behavioural
approaches, in order to: (1) select for resilient individuals, fit for good quality production, based on the indigenous
Baladi cattle; (2) detect and develop early biomarkers in biological fluids, that can predict the risk to develop diseases
later in life; (3) implement preventive nutrition to reduce oxidative stress related intestinal and respiratory diseases;
and (4) develop tools to estimate affiliative and agonistic traits within the social network dynamics of suckling calves
reared in groups. In the current lecture, means to monitor and predict morbidity, stress and pain in ruminants will be
presented. However, special emphasis is placed on Social Network Analysis (SNA), a research discipline that deals
with monitoring social connections, and provides a deep understanding of the complexity of the social structure.
Rearing suckling calves in groups is a ‘double-edge sword’; on one hand, it apparently improves animal welfare by
allowing individuals to express normal behaviour. On the other hand, it possessed higher risk of infectious diseases
transmission, and may uncover negative factors of social network dynamics, which impose stress on less dominant
individuals in the group, thus affecting their health status, nutritional state and development. Gaining insight into
components is therefore prerequisite to successful management of calves reared in groups.
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Effect of feed particle size on rumen fluid dynamics in dairy cows

K. Dieho!, P. Piantoni!, G. Schroeder!, D. Braamhaar?, A.T.M. Van Knegselz and J. Dijkstraz

ICargill Animal Nutrition, Veilingweg 23, 5443 LD Velddriel, the Netherlands, *Wageningen University, Department of
Animal Sciences, De Elst 1, 6700 AH Wageningen, the Netherlands; kasper Dieho@cargill.com

The rumen environment is heterogenous, with lowest pH and highest VFA concentrations in the dorsal rumen.
Impairment of fluid flow by feed particles may contribute to this heterogeneity. Eight lactating rumen-cannulated
Holstein cows (110+20 DIM) were used in a cross-over design experiment with the goal to evaluate the effect of
feed particle size on intraruminal fluid flow. Treatments were COARSE (48% DM and 30.1% of DM>8 mm screen)
or FINE (34% DM and 15.8% of DM>8 mm screen) total-mixed rations. Ingredient and nutrient composition (DM
basis) was the same across rations (39% grass silage, 12% corn silage, 6% wheat straw, and 43% concentrates; 38.0%
NDF, 15.8% CP, and 15.1% starch). To prepare the different rations, COARSE was mixed for 13 min, and FINE was
mixed for an additional 35 min with added water to aid particle size reduction. Cows were adapted to each ration for
20 d before measurement of the rumen fluid dynamics on d 21 of each period. To evaluate intraruminal fluid flows,
a pulse dose of Co-EDTA (25 g diluted in 0.5 L) was introduced in the dorsal rumen. Rumen fluid was sampled
overtime during the first 4 h after infusion at six sites (3 in dorsal to cranial direction, 3 in dorsal to ventral direction)
in the rumen to determine Co concentration. The fractional diffusion rate of Co followed a two-phase model. During
phase 1 (equilibration phase), which lasted approximately 1 h, Co concentration decreased rapidly in the dorsal rumen
(-2.4440.538 /h), and increased in the cranial rumen at 7x the rate (1.64+0.371/h) of the ventral rumen (0.24+0.856
/h). During phase 2, fractional diffusion rate of Co in the dorsal and cranial rumen was (-0.27+0.080 /h) and in the
ventral rumen (-0.01+0.174 /h). COARSE or FINE did not affect (P>0.12) Co fractional diffusion rates from the
dorsal, cranial or ventral rumen sacs. Results indicate that there is a strong fluid flow from the dorsal towards the
cranial rumen, and a limited exchange of fluid between the dorsal and ventral rumen. These flows were not affected
by the rations differing in DM content and particle size.

Session 11 Theatre 9

Hypocalcaemia prevention programs in commercial dairy herds: from experimental results to practice

T. Aubineau', R. Guatteo! and A. Boudon®

!INRAE, Oniris, BIOEPAR, Route de Gachet, 44300 Nantes, France, “Innoval, Rue Eric Tabarly, 35538 Noyal-sur-Vilaine,
France, 3INRAE, L’institut agro, PEGASE, La Prise, 35590 Saint-Gilles, France; thomas.aubineau(@innoval.com

Hypocalcaemia prevention programs have been widely studied in experimental setting, but constraints of their
implementation in field conditions could exist. The main objective of this study was to describe, in a context of typical
dairy farms in western France, if and how dairy farmers implement prevention programs to prevent the occurrence of
hypocalcaemia. Seventy-nine commercial Holstein dairy farms from Brittany (France) were enrolled in a descriptive
survey in 2019. We conducted in-person interviews: (1) to describe the nature, frequency, and seasonality of prevention
programs reported by farmers among commercial dairy farms; and (2) to assess the quality of their implementation
regarding common recommendations. A majority of farmers (80%) used at least one prevention program. Supplying a
mineral-mix formulated for dry cow needs in late gestation (53%), acidifying diet in late gestation or supplying calcium
at calving (37% for both) were the most frequent. The programs implemented were variable between farms depending
on the stability of diet composition throughout the year. A quarter of acidified diet users didn’t supply dry cows with a
specific mineral-mix supposed to supply adequate amount of phosphorus, calcium, and magnesium, leading to a drop
of effectiveness of acidification program. A lack of reliability of feeding practices, such as absence of feed weighing or
insufficient frequency of feed delivery, was reported for 61% of surveyed farms. In addition, management practices,
such as inappropriate batching practices around calving reported for 22% (cows) to 32% (heifers) of farms, may
lead to unsuitable amounts of supplied phosphorus, calcium, or magnesium right before calving. In addition, almost
all surveyed farmers didn’t use any monitoring process to control the effectiveness of implemented programs. The
barriers and reasons for such lack of compliance will be discussed.
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Variability of lactose in milk and in blood during the first 36 weeks of lactation of dairy cows

C. Gaillard!, M. Boutinaud', J. Sehested? and J. Guinard-Flament!

nstitut Agro, PEGASE, INRAE, 16 Le Clos, 35590 Saint Gilles, France, 2ICROFS, Aarhus University, Blichers Allé 20,
8830 Tjele, Denmark; charlotte.gaillard@inrae.fr

The lactose content in dairy cows’ milk (LM) varies during an energy deficit and can represent an interesting indicator
for production and health management systems. One reason of its variation is the leak of lactose in the blood (LB)
also revealing the permeability status of the mammary epithelium. Up to now, the variations of LM and LB have
not been studied together over lactation. Therefore, the objective was to describe the variability of LM and LB over
dairy cows’ lactation. A total of 53 Holstein cows (including 17 primiparous) managed for a 16 months extended
lactation were involved. The cows were divided into two feeding strategies, a control feeding strategy (NOR) and an
individualized feeding strategy (EXP) during which the cows received a ration enriched in energy in early lactation (on
average until week 7 of lactation). The LM and LB averages by animal were highly variable between animals (from
4.65 to 5.10% for LM, and from 18.7 to 104 mg/1 for LB). The LM increased from calving to week 3 (from 4.69 to
4.89%), then kept stable, and decreased slowly from week 26 to 36 (from 4.88 to 4.79%). The LB decreased in early
lactation (from 77.7 to 47.0 mg/1) and kept stable and low after week 3 until week 36 (on average 37.8 mg/l). Before
week 3, the feeding strategy had no effect on LM, while between week 3 and 7 LM was higher for the EXP than the
NOR cows, and it was the opposite after week 7. On average over the lactation, the EXP cows had a higher LB than
the NOR cows (P=0.02). After week 3, LM was higher for the primiparous than the multiparous cows (P=0.01) while
parity did not affected LB (P=0.22). Overall, over the weeks, LM and LB were not correlated. To conclude, LM and
LB varied among cows, at the beginning of the lactation, and regarding the feeding treatment. In this study, parity only
affected LM, and LB did not provide information to explain LM variations. It would be interesting to continue these
observations in the last part of the extended lactation and relate potential health events with LM and LB concentrations.

Session 11 Theatre 11

Locomotor activity of lambs reared by their mothers or artificially reared, measured by actigraphy
J.A. Abecia, C. Canudo and F. Canto
IUCA-UNIZAR, FacVet, 50013, Spain; alf@unizar.es

In order to compare locomotor activity (ACT) of lambs reared or not by their mothers, during their first week of life,
16 lambs (8 twin pairs; 8 males, 8 females) were fitted with an accelerometer (ActiGraph wGT3X-BT; ActiGraph,
Pensacola, USA) (46x33x15 mm in size, weight 19 g), 24 hours after birth, attached on a neck collar. Lambs were
divided into two groups: group M (n=8), which were reared by their mothers, and group A, which were separated
from their mothers after colostrum intake, and artificially fed reconstituted milk replacer using an automatic lamb
feeder. Ewes and M lambs were housed in a collective pen (6x7 m), and A lambs were housed in a pen (5%3 m) with
another 12 lambs. The sensors were programmed to collect acceleration data from day 2 to day 8 of age. Mean (+SE)
hourly ACT (counts/min) of the seven days was calculated, and the effect of lamb gender, rearing mode and daytime
(8:00-18:00) or night-time (19:00-7:00) on locomotor ACT was tested by the GLM procedure. The proportion of
lambs presenting circadian rhythmicity of ACT was tested by the X2 test. Significant effects of gender (P<0.001),
rearing mode (P<0.001), and day/night-time (P<0.05), and their interactions (P<0.01) on ACT count were observed. A
lambs presented more ACT (P<0.05) than M lambs (15946 vs 14345, resp.), and both groups of lambs had more ACT
during daytime (175+6) than night-time (13145) (P<0.001). Female lambs (167+6) exhibited a higher overall ACT
than male lambs (135+5) (P<0.001), but only in the artificial rearing method (192+8 vs 126+7) (P<0.001). Lambs had
two peaks of activity, with no differences between rearing modes, in the morning (298+19) and the evening (263+17),
although rearing mode affected the time of both peaks: peak 1 was at 7.22+0.2 am in the M group and at 8:00+0.0
in A group (P<0.01), and the second peak at 19:00+0.5 am in the M group and at 17:37+0.2 in A group (P<0.05).
The proportion of A lambs presenting circadian rhythmicity (7/8) was significantly higher than the M group (3/8)
(P<0.05). In conclusion, both groups had a similar pattern of ACT, although with peaks at different times, but lambs
reared artificially presented a higher locomotor ACT and an earlier circadianity. Female lambs were more active than
male lambs in the AR group.
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Litter size and reproductive response to hormonal induction in spring-lambing ewes

R. Pérez-Clariget!, J. Bottino?, F. Corrales’ and R. Ungerfeld?

Facultad de Agronomia, Universidad de la Republica, Produccion animal y pasturas, Garzon 780, 12900, Uruguay,
2Facultad de Veterinaria, Universidad de la Republica, Departamento de Biociencias Veterinarias, Ruta 8 kilometro 18,
13000, Uruguay; raquelperezclariget@gmail.com

An accelerated reproductive program in ewes needs that the females get pregnant during postpartum, even during the
seasonal anoestrus while they are nursing. The aim was to determine the effect of nursing litter size on the reproductive
responses during spring (October, SH). While 30 multiparous, Corriedale ewes were nursing 1 lamb (GS), 26 had
two (GT). Other 68 ewes that were not bred on autumn, and thus did not lamb, were included as controls (GC) (Body
condition score: 3.02+0.06; 3.33+0.06; 3.54+0.04, GS, GT and GC, respectively). Intravaginal sponges impregnated
with 60 mg of medroxiprogeserone were inserted ~38 days after lambing, remaining in situ 7 d, when 350 U of eCG
were administered. Oestrus was controlled with vasectomized rams, and ewes that came into oestrus were cervically
inseminated with semen of three adult Corriedale rams (108 sperm, 0.2 ml). The presence of a corpus luteum (CL)
was recorded 8 d later in all GS and GT ewes and 42/68 GC ewes, and pregnancy was determined 40 d after oestrus.
Data were compared using generalized linear models (PROC GENMOD, SAS OnDemand for Academics). Although
the percentage of ewes that came into oestrus did not differ [GS: 73% (22/30); GT: 65% (17/26); GC: 84% (57/68);
P=0.14], more GC ewes had a CL than GT ewes [78% (33/42) vs 50% (13/26)] (P=0.05), with GS not differing from
the other groups [70% (21/30)]. The conception and pregnancy rates were greater in GC than in GS and GT ewes
[conception rate: 60% (34/57), 18% (4/22), and 29% (5/17), pregnancy rate: 50% (34/68); 13% (4/30), and 19%
(5/26), for GC, GS and GT, respectively, P<0.05]. We concluded that, although nursing one or two lambs did not
affect the oestrous response to a hormonal treatment, nursing reduced the incidence of ovulations and pregnancies
without differences according to litter size.

Session 11 Poster 13

Welfare evaluation in buffalo species by risk assessment methodology: the Classyfarm system

D. Vecchio!, G. Cappellil, G. Di Vuolo!, E. De Carlo!, F. Fusi?, V. Lorenzi’, G. De Rosa’, F. Napolitano“ and L.
Bertocchi?

1178M, Animal Science and Welfare — CReNBuf, Via Della Salute, 2 Portici, 80055, Italy, 2IZSLER, CReNBa, Via Bianchi,
9, 25124, Italy, 3Universita degli Studi di Napoli Federico II, Agraria, Via della Salute, 1 Portici, 80053, Italy, *Universita
degli Studi della Basilicata, Scienze Agrarie, Forestali, Alimentari ed Ambientali, V.le dell’ ateneo lucano 10, Potenza,
85100, Italy; domenico.vecchio@jizsmportici.it

ClassyFarm is an integrated system for the categorization of the farms according to the risk assessment methodology
(RA). It is an Italian innovation for facilitating and improving the collaboration and the dialogue between the breeders
and the competent authority, in order to raise the level of safety and quality of food of animal origin. ClassyFarm
collects, gather and process data referred to the following evaluation areas: biosecurity, animal welfare, health,
antimicrobial usage. It can be applied to several livestock species, included buffaloes. On request of the Italian
Ministry of Health (IMH), CreNbuf, in collaboration with CReNBa, has developed a checklist (CL) for buffalo welfare
assessment, based on RA and included in the ClassyFarm system. The multiple-choice CL consists of 80 items. Each
item is scored according to 3 categories: ‘insufficient’, ‘acceptable’ and ‘excellent’. The assessment system includes
non-animal based (N-ABMs) and animal-based measures (ABMs). N-ABMs are divided into 2 macro-areas: Area A
(28 items) ‘Management factors’; Area B (30 items) ‘Housing factors’. ABMs are assessed in Area C (14 items). The
CL has been tested in 341 farms, with an average of 353 head (min 10, max 2,240). The average overall welfare value
was 61.27% (on a scale 0 to 100%). The values of the specific areas were: A, 60.20%; B, 41.34%; C, 71.55%. At least
one potential legislative non-compliance was recorded in 39.80% of the farms. These CL represent a functional and
smart tool to assign animal welfare index to each farm, and to improve farm management and housing conditions
by using the data collected in each Area, giving answers to consumers and add value to farmers’ good practices. The
IMH is promoting the application of this system at European and international levels.
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Relationship between selection for yearling weight and mature size in Nellore females

JN.S.G. Cyrillo, J.V. Portes, L. El Faro, S.FXM. Bonilha, C.H.F. Zago, R.C. Canesin, L.T. Dias and M.E.Z. Mercadante
Instituto de Zootecnia, Centro Avangado de Pesquisa de Bovinos de Corte, Rodovia Carlos Tonani, 14 175-000, Brazil;
Jgeyrillo@sp.gov.br

The aim of this study was to estimate genetic parameters of body weights and hip heights of Nellore cows from
1 to 8 years old, using a Bayesian multiple-trait random regression model, and determine the best time to select
females for mature size control. The dataset comprised 33,569 body weight and 31,804 height records from 3,860
and 3,487 females, respectively. For body weight, the model included the fixed effects of a contemporary groups and
physiological state for pregnancy and lactation, and the age at calving (linear and quadratic) and Legendre polynomials
of age with k=3 (quadratic regression) as covariates. Random effects, including the additive genetic effects and the
animal permanent environment effect, were also included in the model. For hip height, the model included the fixed
effects of a contemporary groups, the age at calving (linear and quadratic) and Legendre polynomials of age with k=3
(quadratic regression) as covariates and random effects of additive genetic and the animal permanent environment
effects. The analysis considered polynomials of k=3 to model random effects and the residual variance was considered
to be homogeneous. The heritability estimates were 0.26 to 0.59 for body weight and 0.52 to 0.86 for hip height.
Positive and high genetic correlations between body weights (0.49-0.99), between hip heights (0.83-0.99) and between
body weight and hip height (0.76-0.82) at different ages, suggest that selection at any age will change mature size.
The use of selection indices that include body weights in different ages, including mature weight, and hip height can
be effective in obtaining a appropriate mature size of the cows to production system. Grant#2017/50339-5, Sio Paulo
Research Foundation (FAPESP)

Session 11 Poster 15

Reproductive traits in Portuguese Minhota beef cattle

PM. Arau'on, J.L. Cerqueira]'z, A. Kowalczyk3, M. Camifia®, J. Sobreiro’ and J.P. Amu’jom

'ESA, Instituto Politécnico de Viana do Castelo, Refoios, 4990-706 P Lima, Portugal, *Centro de Ciéncia Animal e
Veterindria, Q. Prados, 5001-801 V. Real, Portugal, 3SWroctaw Uni. Env. Life Sci., Wroctaw, 71-270 Szczeci, Poland, *Fac.
Vet., Univ. San. Compostela, Lugo, 27002 Lugo, Spain, >Ass. Port. Cri. Bovinos Ra¢a Minhota, P Lima, 4990-081 P Lima,
Portugal, %Centro de Investigagio de Montanha, IPVC, V Castelo, 4990-706 Refoios, Portugal; pedropi@esa.ipve.pt

Minhota cattle located on the northwest of Portugal is one of the most important breed on meat aptitude mainly
of veal and beef animals. The livestock production system of this breed mainly involve small family farms, using
indoor systems or traditional grazing, which calves are fed with maternal suckling, grass hay and complementary
concentrate-based diet. Reproductive parameters evaluation in beef cattle have an enormous impact because they are
elements essential to obtain a greater animal productivity. Age at first calving (AFC), calving interval (CI) and calving
distribution (CD) are mentioned traits because birth date is collected in all production systems. Reproductive data of
2812 cows enrolled in the Minhota Herdbook (Portuguese Association for the Minhota Breed Farmers — APACRA),
from 106 farms of the Entre Douro and Minho region were used. Data was analysed using Stat. Package for Social
Sciences (SPSS) 22. The averages for AFC and CI with their corresponding standard deviations were 27.3+3.8 months
and 401.7+45.3 days, respectively. The majority of the cows (82.0%) had their first calving before 31 months of age,
with 30.5% occurrence in the interval between 25 and 28 months (minimum value of 19 months and maximum of
36). There was no relationship between season of birth of females and respective AFC (R=0.005), and AFC and CI
(R=0.120). 61% of the CI values were less than 14 months. There is no seasonality in the calving of cows, with 25.9%
on winter, 27.5% on spring, 22.2% on summer and 24.4% on autumn, enabling the sale of animals throughout the
year. On a total of 14,892 births the percentage of cows calving twins was 1.5%. We can conclude that it would be
important to reduce the age at first calving, in order to reduce the cost of rearing heifers.
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Young cattle fattening with grass fodder and by-products from agri-food industry

B. Sepchat! and P. Dimon?

!INRAE, Herbipole, Theix, 63122 Saint-Genés-Champanelle, France, Institut de I’Elevage, Maison Régionale de
I’Agriculture, 87060 Limoges cedex2, France; bernard.sepchat@inrae.fr

The economic context of livestock farming, debates on environmental impacts and feed food competition reinforce
the need to build new livestock systems. Question about capacity to fatten animals with grassland resources appears
central, particularly where grass is the main resource. In this context, we set up a fattening trial using Angus breed
known for its early fattening and ability to valorize grass. We tested, over 2 consecutive years, fattening performance
of 3 lots of young bulls (12 Angus x Salers (AS), 12 Charolais x Salers (CS), 12 pure Salers (S)), i.e. 72 animals. They
had the same diet, 65% of a mix of ensiled or wrapped grass, supplemented with by-products of agri-food industry
(wheat draff and beet pulp). Individual daily records of feed intake were made. Animals were weighed every 15 days,
measurements of fat cover by body condition score (BCS) and biopsies of subcutaneous tissue were performed. An
economic evaluation was made by calculating gross margin and cost price. Feed intake by AS was higher: 1.9 kg dry
matter intake (DMI)/100 kg live weight (LW) vs 1.6 and 1.7 for CS and S. Overall, AS intake 400 kg less dry matter
because they were slaughtered earlier. AS were more efficient with 165 g of growth/kg DMI vs 150 g for other lots.
AS achieved a growth of 1,490 g/d, 180 and 142 g higher than S and CS. Fattening duration of AS was 222 days, 41
and 58 less than CS and S. Lipids were deposited earlier by AS, since the middle of fattening we note differences: 14
kg/100 kg PV vs 13.7 for CS and 12.9 for S. With current marketing conditions and experimental constraints, the
three technical itineraries studied lead to a negative gross margin. AS are the most profitable due to a shorter fattening
period (and therefore lower feed and bedding costs) and a lower purchase price of grazers (linked to a lower initial
LW). An increase of 23, 31 and 47 c€ respectively for AS, S and CS allows to balance the margins. Results illustrate
good valorisation of grass fodder and precocity of fattening for AS lot. It is possible to obtain lighter carcasses (350
kg) with a good fattening condition (BCS=3.5). A fair valuation of selling price, in a contractualization logic, is
necessary to preserve economic interest.

Session 11 Poster 17

Effect of melatonin implants in pregnant dairy ewes on milk yield and composition
F Canto and J.A. Abecia
IUCA. Fac.Vet., Miguel Servet 177, 50013, Spain; francisco.canto@inia.cl

The aim of this trial was to evaluate the effects of melatonin implants in late pregnant Lacaune ewes on milk yield,
% milk fat (F), % milk protein (P) and % milk lactose (L) under intensive housing conditions. Twenty-three pregnant
Lacaune ewes were implanted with subcutaneous melatonin (18 mg, Melovine, CEVA, Spain) 15 days before
lambing (MEL, n=13), while control ewes (CON, n=10) did not receive implants. The lambs were removed from
the mothers after consuming colostrum, and from the third day of lactation the ewes were milked once per day in a
parallel milking parlour system. Daily milk yield was recorded weekly (up to the sixth week) using the milk-flow
of the milking parlour (MM25SG, SCR DeLaval). The nutritional composition of the milk samples were analysed
weekly until the sixth week of lactation using a milk analyser (Milskoscan SP+). This instrument is calibrated for
ewes according to the manufacturer’s instructions (Milkotronic Ltd., Bulgaria). The effects of the treatment on milk
yield, F, P and L were evaluated statistically using the GLM PROC (SPSS v. 26) in a model that included melatonin
treatment and the week of lactation, and their interaction. Treatment and week had no significant effect on milk
yield (P=0.17, P=0.39, resp.) throughout the milking period. However, there was significant effect on F, P and L for
treatment (P=0.003; P=0.03; 0.03, resp) and week (P=0.005; P=0.00; P=0.00, resp.). In relation to the treatment x
week interaction for the variables analysed, no significant effects were observed. There was significant effect (P<0.05)
of melatonin on F during week 3 (MEL=6.54+0.37, CON=5.30+0.22%), 4 (MEL=5.91£0.27, CON=5.27+0.22%)
and 5 (MEL=6.53+0.29, CON=5.19+0.25%). Additionally, there was a significant effect (P<0.05) on P and L at
week 6 of lactation (MEL=4.60+0.04, CON=4.72+0.03; MEL=4.35+0.04,CON=4.47+0.03%, resp.). In conclusion,
exogenous melatonin treatment during late pregnancy in dairy ewes did not have effect on milk yield. However, there
were compositional effects, increasing milk fat concentration and decreasing milk protein and lactose. This work
was funded by the National Agency for Research and Development (ANID)/ Scholarship Program / DOCTORADO
BECAS CHILE/2020 — 72210031.
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Benchmarking of claw health and lameness in Austrian dairy cattle

C. Egger—Dannerl, M. Suntingerl, M. MayerhoferI, K. Linke!, L. Maurer?, A. Fiedler3, A. Hund* J. Duda® and J.
Kofler®

ZuchtData, Dresdner Strafe 89/B1/18, 1200 Vienna, Austria, *University of Natural Ressources and Life Sciences, Gregor-
Mendel-Str. 33, 1180 Vienna, Austria, 3Praxisgemeinschaft Klauengesundheit, Heerstr: 3, 81247 Munich, Germany, *LAZ
Baden-Wiirttemberg, Atzenberger Weg 99, 88326 Aulendorf, Germany, *Landeskontrollverband Bayern, Landsberger
Str: 282, 80687 Munich, Germany, ®University of Veterinary Medicine Vienna, Veterinaerplatz 1, 1210 Vienna, Austria;
egger-danner@zuchtdata.at

The aim of this contribution was to describe the establishment of a benchmarking tool for claw health in Austrian dairy
cattle. The basis for documentation of claw lesions by the participating hoof trimmers was the harmonized terminology
described in the ICAR Claw Health Atlas. As data basis served the electronically documented claw health data of cows
of 512 dairy herds documented on each trimming visit by well-trained hoof trimmers, the recorded culling data of cows
of the same 512 herds, and locomotion scorings (score 1-5) taken at monthly performance testings in 99 herds of the
year 2020. The following key figures were regarded to be suitable for describing claw health within a benchmarking
system: the mean, median and the 10th, 25t 75th and 90t percentiles of the incidence rate of lameness, the incidence
rate of 13 claw lesions, and of the annual culling rate due to claw and limb disorders. For calculation of these key
figures only validated data sets were used. Painful so called "alarm’ lesions were found on average in 30.1% of cows
(median: 25.9%), however in the farms of the 10t percentile only 6.3% of cows had 'alarm' lesions in contrast to
62.2% of cows in the farms of the 90t percentile. The presented benchmarking system allows a comparison of claw
health of the own farm with a large number of other dairy farms showing a similar performance level, similar cow
number and the same breed in the frame of the transnational Cattle-Data-Network. Benchmarking of claw health may
further support the analysis of improvement potential for the own farm, may encourage farmers to improve animal
welfare, and may be helpful for minimizing economic losses due to lame cows suffering from claw disorders.

Session 11 Poster 19

Interplay between IFN gamma and prokineticin 1 to regulate genes in porcine uterus

S.E. Song and J. Kim

Dankook University, Animal resources science, 119, Dandae-ro, Dongnam-gu, Cheonan-si, Chungnam, Korea, 31116,
Korea, South; thdtjdms@naver.com

Pig conceptus trophectoderm secret interferons (IFNs) gamma, chemokines and prokineticin 1 (PROK1) during early
pregnancy. Maternal uterus in response to secreted proteins by trophectoderm provide a microenvironment required
for growth and development of conceptus and receptivity of the uterus to implantation. It has been shown that both
IFNG and PROK1 regulate the endometrial expression of pregnancy related gene including chemokine, cytokine and
prostaglands in pig. However, it is unclear the molecular mechanism underlying the effect of IFNG and PROK1 on
uterine function. The present study examined the expression, regulation, and function of IFNG and PROK1 on porcine
endometrial cells. IFNG treatment in combination with PROK1 stimulated cell migration, adhesion, proliferation
and activated phosphatidylinositol 3-kinase (PI3K)/AKT and mitogen-activated protein kinase (MAPK) pathway
proteins. In the presence of PI3K inhibitor (Wortmannin), ERK1/2 MAPK inhibitor (U0126) or P38 MAPK inhibitor
(SB203580), IFNG/PROK 1-mediated uterine endometrial cells adhesion and proliferation were reduced. Expression
of CXCL8, CXCL11 and CXCL12 was increased at transcript and protein level in [IFNG/PROK 1-treated endometrial
cells, while the IFNG/PROK 1-induced chemokines expression was partially inhibited in the presence of IFNG-R1,
IFNG receptor antagonist. In addition, the IFNG/PROK 1-induced increase CXCL8, CXCL11 and CXCL12 were
inhibited by blockage of PI3K and/or MAPK pathways. These findings provide evidence that interplay between IFNG
and PROK1 on PI3K and MAPK signalling pathways and up-regulates expression of chemokines is critical for the
attachment/implantation during peri-implantation period.
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Haemonchus contortus replacement in a sheep flock as an approach to control anthelmintic resistance

A.C.S. ChagasI, A.P. Minho!, L.A. Anholeto!, R.TI. Kapritchkoffz, L.A.L. Santos? and S.N. Esteves!

! Embrapa Southeastern Livestock (CPPSE), Rod. Washington Luiz, Km 234, 13560-970, Sdo Carlos, SP, Brazil, *Faculty
of Agriculture and Veterinary Sciences, Sdo Paulo State University (UNESP), Rod. Prof. Paulo Donato Castellane, 14884-
900, Jaboticabal, SP, Brazil; carolina.chagas@embrapa.br

The current situation of anthelmintic resistance in Brazil indicates low expectations for increased breeding of small
ruminants. However, studies indicate that the efficacy of anthelmintics (AHs) can be restored by worm replacement
(WR) in the hosts. This study aimed to detect the anthelmintic resistance status of a sheep flock for subsequent
performance of WR with a susceptible Haemonchus contortus isolate, and then to monitor its effect in different sheep
breeds. Blood (packed cell volume) and faecal samples (eggs per gram of fa