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Welcome to Belfast and Northern Ireland

On behalf of the Organising Committee and the British Society of Animal Science (BSAS), it is my
pleasure to welcome you to the 67t Annual Meeting of the European Federation of Animal Science
(EAAP), at the Waterfront Conference and Exhibition Centre, Belfast.

The British Society of Animal Science has hosted four previous annual meetings of EAAP in the
UK, but this is the first time the conference has been held in Northern Ireland. This is particularly
appropriate in the current year as 2016 is Northern Ireland’s "Year of Food’ and August has been
designated ‘Love Northern Ireland Meat’ month. We are extremely proud of our long tradition
of producing high quality livestock and livestock products in Northern Ireland, and of our
internationally recognised research in livestock production, animal science and animal health.
Our social event on the evening of Monday 29 August will provide an excellent opportunity to
enjoy local food and culture, and will include a livestock display.

The Annual EAAP meeting is Europe’s largest animal scientific conference bringing together around
1,200 delegates from across Europe and worldwide to discuss the issues and challenges associated
with efficient and environmentally sustainable livestock production. The overall theme of this year’s
conferenceis’Sustainable Food Production - Livestock’s Key Role’and we have worked closely with
the local farming, food, and animal health sectors in organising the programme for the meeting.

The conference programme addresses a wide range of animal science topics, with a particular
feature of the conference this year including a discussion on the role of grassland and forage as
an important global feed resource for farm livestock and sessions on the role of livestock products
in human nutrition and health. Delegates are encouraged to attend the Plenary Session entitled
‘Sustainable Food Production to 2050: The Key Role of Livestock’ on Tuesday morning 30 August
with presentations from four internationally renowned speakers.

Networking and interaction between delegates is an essential aspect of any conference and with
this in mind we have organised an entertaining and informative social programme. Belfast is
renowned as one of the world’s friendliest cities and | cordially invite you to enjoy fine food and
unique local hospitality during your visit to the conference.

Finally a special thank you to all our sponsors who have very generously supported this conference
and are listed on page 10.

Dr Sinclair Mayne
Chair of British Society of Animal Science Organising Committee
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National Organisers of the 67t EAAP Annual Meeting

National Organising Committee:
Members of the British Society of Animal Science (BSAS)

Chairperson
Dr Sinclair Mayne, Agri-Food and Biosciences Institute

Members
« Mr Chris Armour, Agri-Food and Biosciences Institute
Dr Alistair Carson, Department of Agriculture, Environment and Rural Affairs
- DrJon Day, British Society of Animal Science
Prof Trevor Gilliland, AgriFood and Biosciences Institute
Mr Jim Godfrey, Farmer, Lincolnshire
« Ms Bridget Hilton, British Society of Animal Science
« DrRyan Law, Dunbia
- Miss Anna Lavery, Agri-Food and Biosciences Institute
Prof Michael Lee, University of Bristol and Rothamsted Research
Dr Francis Lively, Agri-Food and Biosciences Institute
- DrElizabeth Magowan, Agri-Food and Biosciences Institute
Dr Steven Morrison, Agri-Food and Biosciences Institute
Mr Mike Steele, British Society of Animal Science
- DrEdward O'Riordan, Teagasc, Grange, Co Meath, Ireland
- Dr Geoff Pollott, Royal Veterinary College, University of London
Dr Howard Simmins, British Society of Animal Science
Ms Caroline Stocks, British Society of Animal Science
Prof Eileen Wall, Scotland’s Rural College, Edinburgh
- Dr Stephen Whelan, Agriculture and Horticulture Development Board, Stoneleigh
Prof Peter Williams, Independent Consultant

BSAS Presidents

President
Prof Liam Sinclair, Harper Adams University College

Senior Vice President
Prof Richard Dewhurst, Scotland’s Rural College, Edinburgh

Vice President
Prof Helen Miller, University of Leeds

6 EAAP - 67th Annual Meeting, Belfast 2016



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.

« Itis 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 Association

EAAP (The European Federation of Animal Science) organises every year an international meeting
which attracts between 900 and 1500 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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Proud Sponsors of EAAP 2016

Devenish invest significantly in research and
development to deliver science based, innovative
nutritional solutions and technical expertise to the
livestock feed and human health industry. To find
out more, visit our sessions:

e Wednesday 31 August: “Healthy Livestock
Products for Healthy Humans” and

e Thursday 1% September: “Atlantic Heritage:
Six Thousand Years of Farming and Food Tour”

tectovenineom  DEVENISH
www.devenish.com Beyond Nutrition

EAAP - 67th Annual Meeting, Belfast 2016 9



Thank you
to the 67th EAAP Annual Congress Sponsors and Friends

Principal sponsor
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blosuence for the future

WGerminal
THOMPSONS

FEEDING INNOVATION
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THE INNOVATIVE
ANTIOXIDANT

SP:cferendum

Selissea®, the innovative 100% effective antioxidant.

The only hydroxy-selenomethionine on the market, fully supporting the benefits of organic Selenium
for enhanced stress resistance, improved reproduction capacities and better meat and milk quality.

A Bluestar Company

www.adisseo.com | feedsolutions.adisseo.com

AJINOMOTO EUROLYSINE s.As. (AEL) is the leading European producer of 4 amino acids used in animal nutrition:
L-Lysine, L-Threonine, L-Tryptophan, and L-Valine. With L-Valine whose production started in 2009, AEL reinforces
its position of pioneer on the animal nutrition market, playing a key role in the production and development of the use
of amino acids in feeds. By implementing leading technologies and production capacities, AEL contributes towards
satisfying the increasing demand for amino acids around the world. Through our ongoing investment in improving
knowledge on animal nutrition, we provide our customers, feed manufacturers and all the actors in the sector with
cutting edge technical information. This enables them to optimize and develop their feed formulas with significant
contribution towards improving technico-economic results in animal productions, whilst minimizing the impact on
the environment and making better use of the planet’s limited food resources.

Amino Acids
in
Feedstuffs

Animal’s
Response

Ideal Amino
Acid Profile

153, rue de Courcelles 75817 Paris Cedex 17 - France — Phone: + 33 1 44 40 12 12

More information available on line: .aji oto-eurolysine.com and www.evapig.com
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Meat,
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& Society

@ ENVIRONMENT @ ANIMAL WELFARE @ NUTRITION @ ANIMAL HEALTH

LIVESTOCK, MEAT & SOCIETY

The Climate Impact of Animal Welfare from Farm  Nutritional Value of Zoonoses et animaux
Livestock and Red Meat to Slaughterhouse : Basic Cooked Meat : Effects of d'élevage (only in French)
Production : International Principles and Regulatory Cooking on the Composition

Data and French Livestock Compliance of Meat

Systems

Nutritional Value
ANIMAL WELFARE FROM FARM
TO SLAUGHTERHOUSE: of Cooked Meat Zoonoses

Dossiers

To meet CIV’s studies and bibliographic ressources, just connect to www.civ-viande.org

lumina

Genetic insights for healthier crops and livestock.
Sequencing. Microarrays. Informatics.

ATCATTAGTCAA

S TS
e~ v
———

www.illumina.com/agrigenomics

©2015 lllumina, Inc. Al rights reserved. llumina, the pumpkin orange color, and the streaming bases design are trademarks
of lliumina, Inc. and /o ts affiate(s) in the US and/or other countries.
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* Fibres

» Moist and liquid feed ingredients
« Starches and derivatives

Improving health and performance through

nutrition and scientific innovation

®
Alltech.com [ AlltechNaturally W @Alltech /xllteCh
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Genomic solutions
for livestock improvement

In your laboratory or ours _
Cost effective

laboratory
outsourcing
Let our experts do the work

for you from sample to data
at unbeatable prices

PCR and qPCR Nucleic acid extraction

technologies « sheadex™ - single

Genotyping with chemistry for all
KASP™ or BHQplus® sample types
Probes « oKtopure™ - automation

Biosearch labelled for any throughput
oligos for PCR & qPCR

Automated genotyping
solutions

Assay design

genomics@lgcgroup.com « www.lgcgroup.com/genomics ¢ Science for a safer world

© LGC Limited, 2016. All rights reserved. 4867/GJ/0616

Agri-Food and
Biosciences Institute ©

SCIENCE TO SUPPORT INNOVATION,
INDUSTRY COMPETITIVENESS,

PROFITABILITY AND SUSTAINABILITY

e Animal Health and Welfare

e Sustainable Livestock

e Grassland and Plant Science

e Environmental Protection

e Food Quality & Safety

e Fisheries & Aquatic Ecosystems
e Socio-Economic Research

Serving the Northern Ireland and Global Agri-Food Sector
www.afbini.gov.uk
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Award Winning Award Winning Award Winning Newly Developed
New Product Development Pig Innovation Centre Hereford Producer Group Integrated Beef Scheme

Innovation - Driving Quality

Dunbia has over 30 active industry-led Dunbia partner with industry bodies Supply chain integration is at the heart
research projects investigating and renowned agricultural academic of our business and we firmly believe
® Production efficiency institutions including a collaborative approach, linking the
® QOverall farm profitability ® Agri-Food Biosciences Institute producer, processor and retailer, is key
® Meat quality ® Queen's University of Belfast to creating a sustainable chain.
® Processing efficiency ® Ulster University - Northern
Ireland Centre for Food and Health To explore research partnership
® Nottingham University opportunities with Dunbia, contact

Dr. Jonathan Birnie, Head of Agriculture

& Research on +44 28 877 50 or

email jbirnie@dunbi m

The European Probiotic Association (EPA)
awards young scientists from all countries
on innovative scientific work.

To know more about The Jules Tournut
Probiotics Prize, please consult

http://asso-epa.com
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European Federation of Animal Science (EAAP)

?'Ps ) EUROIQ President:
Q) Secretary General:

Address:

Phone:
Fax:
E-mail:
Web:

P. Chemineau

A. Rosati

Via G. Tomassetti 3, A/I
[-00161 Rome, Italy
+39 06 4420 2639
+39 06 4426 6798
eaap@eaap.org
www.eaap.org

28 August - 1 September 2017

EAAP 2017  eaap2017@agri.ee +372 731 3420
Ministry of Rural Affairs of the Republic of Estonia

Lai 39// Lai 41
15056 Tallinn
Estonia

Organised by:

Mlnlstry of Rural Affairs of the Republic of Estonia

Mr Toomas Kevvai, chairman

Mr Martin Minjajev, deputy chairman
Ms Pille Tammemagi

M:s Sirje Jalakas

Ms Maria Liisa Luur

Ms Janika Salev

Ms Kai Kasenurm

Ms Inda Vaht

Ms Eva Lehtla

The Veterinary and Food Board

Ms Katrin Reili, deputy chairman
Ms Anneli Harmson

Estonian University of Life Sciences

Prof Haldja Viinalass, deputy chairman
Prof Mait Klaassen

Prof Ulle Jaakma

Dr Andres Aland

Ms Krista Rooni

Conference website: www.eaap2017.org

EAAP - 67th Annual Meeting, Belfast 2016
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Scientific Programme EAAP 2016

Monday 29 August

8.30-12.30

Session 1
Bioinformatics, quantitative
genetics and population
genomics with whole genome
sequence data
Chair: B. Gredler

Session 2
Creating an enduring dairy
sector post quota part 1
Chair: J. Campbell/M. Klopcic

Session 3
Understanding the biology of
feed use efficiency in pigs and
chickens (linked to EU project

ECO-FCE) part 1
Chair: G. Bee/D. Torrallardona

Session 4
Young scientist competition -
Genetics Commission part 1
Chair: 1. Blunk

Session 5
Improving the quality
and sustainability of beef
production part 1
Chair: J.F. Hocquette

Session 6
Mixed farming systems - does
diversity bring any benefits and
at what scale?
Chair: J. Ryschawy/
M. Zehetmeier

Session 7
New legal landscape guiding
access and benefit sharing of
animal genetic resources
Chair: E. Martyniuk

Session 8
Genomic selection for small
ruminants in Europe — how
applicable for the rest of the

world?
Chair: T. Adnoy

Session 9
Healthy livestock production
through responsible use of
antimicrobials
Chair: E. Sossidou

Session 10
Aquaculture and coastal
fisheries
Chair: M. Service

Session 11
Physiological limits of
performance due to
disproportionate tissue growth
Chair: K. Huber

Monday 29 August
14.00 - 18.00

Session 12
The use of genetics and
genomics to improve disease
and welfare traits in cattle
Chair: AW.M. Roozen

Session 13
Creating an enduring dairy
sector post quota part 2
Chair: R Keatinge/A. Kertz

Session 14
Understanding the biology
of feed use efficiency in pigs
and chickens (linked to EU
project ECO-FCE) part 2
Chair: P. Lawdor/P. Varley

Session 15
Precision breeding: the
role of new technologies
in enhancing breeding
programmes
Chair: B. Whitelaw

Session 16
Improving the quality
and sustainability of beef
production part 2
Chair: J.F. Hocquette

Session 17
Livestock research priorities
and the global funding
challenge
Chair: L. Sinclair

Session 18

Free communications in pig
production
Chair: G. Bee

Session 19
New challenges in
environmental assessment:
are LCA and ecosystem
service assessment frame-
works compatible?
Chair: T. Turini

Session 20
Nutritional physiology
Chair: H. Sauerwein

Session 21
Aquafeed and aquabreed
Chair: E. Auclair

Session 22
Animal production: the key
in a European sustainable
circular bio-economy
Chair: G. Pollott

13.00 - 14.00

Poster session

Tuesday 30 August
8.30-12.30

Session 23
Award Ceremony
and
Plenary Session

Chair: P. Chemineau

Tuesday 30 August
14.00 - 18.00

Session 24
Breeding and reproduction
in livestock systems in 2030
and beyond: how will science

bring us there?
Chair: J.G.B. Venneman

Session 25
Young Train: Innovative
research and extension in
dairy farming, cattle and
products
Chair: A. Kuipers/ P. Aad

Session 26
Alternative treatment
strategies to address the
challenge of antimicrobial
resistance
Chair: J. Taylor-Pickard

Session 27
Young scientist competition -
Genetics Commission part 2
Chair: M. Martinez Alvaro

Session 28
Dairy and beef production,
breeding and health
Chair: M. Vestergaard/
H. Barkema

Session 29
Novel milk-based phenotypes
for use in breeding and
management applications in
dairy production
Chair: G. Thaller/M. Crowe

Session 30
Adaptation of dairy and
dual-purpose cattle to harsh
environments
Chair: S. Kdnig/B. Fiirst-Waltl

Session 31

Sustainable control of pig and
poultry diseases

Chair: . Kyriazakis/S. Millet

Session 32
Livestock and climate change:
current knowledge and policy

challenge
Chair: R. Ripoll-Bosch

Session 33
The future of native horse
breeds
Chair: J. Katanen

Session 34
Succession planning for
European livestock farmers
Chair: W. Aston

13.00 - 14.00
Poster session

18
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Wednesday 31 August

8.30-12.30

Session 35

Advances in genomic
selection

Chair: H. Mulder

Session 36
Breeding and management
aspects of diseases and
welfare related traits part 1
Chair: B. Fiirst-Waltl/M. Burke

Session 37
Healthy livestock products for
healthy humans
Chair: N. Scollan

Session 38

Small ruminant mortality:
Seeking solutions - genetic
and environmental factors
that contribute to improved

survival
Chair: C.M. Dwyer/
J.M. Gautier

Session 39
Longevity: a physiological
and management perspective
Chair: R.M. Bruckmaier/
M. Vestergaard

Session 40

The role of feed evaluation

systems in feeding our
livestock tomorrow
Chair: J. Van Milgen

Session 41
Multifunctionality of
grassland-based livestock
farming systems

Chair: M. Tichit

Session 42
Application of science to

stable horses
Chair: S.J. Wood

Session 43
Design livestock systems

needs of farm animals
Chair: V. Ferrante

Session 44

efficiency
Chair: V. Cabrera/M. Klopci

Wednesday 31 August

improve the management of

to meet health and welfare

Cattle feeding practices and

14.00 - 18.00

Session 45

Free communications in
genetics; genetic diversity
and disease genetics
Chair: J. Fernandez Martin

Session 46
Breeding and management
aspects of diseases and
welfare related traits part 2
Chair: B. Fuirst-Waltl/M. Burke

Session 47

Meat quality; the role of

vertical integration
Chair: T. O'Neill

Session 48

Towards 5 ton of pork per
sow per year

Chair: E.F. Knol/G. Bee

Session 49
Beef and dairy products,
quality, human health,
substitutes, debate
Chair: A. Kuipers/
J.F. Hocquette

Session 50

Genetics of feed efficiency

and methane emissions
Chair: E. Wall

Session 51
Animal nutrition contributing
to reduced environmental

impact
Chair: S. Decampeneere

Session 52
Equine tourism and applying

horse welfare
Chair: M. Fradinho

Session 53
Animal behaviour and
nutritional requirements
Chair: L. Boyle

Session 54
Climate and welfare smart
housing systems
Chair: T. Amon/I. Halachmi

ic

13.00 - 14.00

Thursday 1 September

science to maximise rider and

830-11.30

Session 55

Free communications in
genetics

Chair: N. Ibanez-Escriche

Session 56
Amazing grazing part 1
Chair: A.Van den Pol-Van
Dasselaar/J.L. Peyraud

Session 57
Precision Livestock
Farming (PLF): pathways to
commercialisation part 1
Chair: I. Halachmi/

R. Dewhurst

Session 58
Creating an enduring dairy
sector post quota part 3
Chair: A. Kuipers

Session 59

Free communications sheep

and goat production
Chair: J. Conington

Session 60

Free communications in
animal health and welfare
Chair: G. Das

Session 61
Genetic and environmental
factors to understand
dysbiosis in the Gl tract of
pigs
Chair: P. Trevisi

Session 62
Free communications animal

nutrition
Chair: G. Van Duinkerken

Session 63
Free communications on

Chair: K.F. Stock

Session 64
KT: Using on-farm research

to boost effectiveness of
knowledge exchange
Chair: J. Campbell

Session 65
Dog breeding
Chair: E. Strandberg

Session 66

chain
Chair: S. Durand

Chair: J.L. Peyraud/C. Ferris

equine genetics and breeding

and the multi-actor approach

Managing the food supply

Thursday 3 September

14.00 - 18.00

Session 67

Free communications in
genetics

Chair: J. Lassen

Session 68
Amazing grazing part 2

Session 69
Precision Livestock
Farming (PLF): pathways to
commercialisation part 2
Chair: D. Berckmans/

I. Halachmi

Session 70

Free communications in
cattle

Chair: S. Konig/

Y.R. Montanholi

Session 71

Meat and milk quality -

highlighting knowledge gaps
in the supply chain

Chair: O. Tzamaloukas

Session 72
Optimising animal nutrition
at an integral level: improving
health, nutrient use efficiency
and product quality
Chair: G.S. Savoini

Session 73
Physiological indicators of
animal welfare
Chair: C.H. Knight

Session 74
Equine aging and end of life
Chair: A.S. Santos/R. Evans

11.30-12.30

Commission Business

meetings

Poster session

EAAP - 67t Annual

Meeting, Belfast 2016
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Commission on Animal Genetics

Dr Strandberg
DrWall

Dr Lassen

Dr Mulder

Dr Ibanez

Dr Gredler

President

Sweden
Vice-President
UK
Vice-President
Denmark
Vice-President
Netherlands
Secretary
Spain

Industry rep.
Switzerland

Commission on Animal Nutrition

Dr Van Duinkerken
Dr Savoini

Dr Apper

Dr Auclair

Dr de Campeneere

President
Netherlands
Vice-President
Italy

Industry rep.
France
Industry rep.
France
Secretary
Belgium

Commission on Health and Welfare

Dr Spoolder
Dr Das
Dr Sossidou

Dr Boyle

Dr Ferrante

20

President
Netherlands
Vice-President
Germany
Vice-President
Greece
Secretary
Ireland
Secretary

Italy

Swedish University of Agricultural
Sciences
erling.strandberg@slu.se

Reader in Integrative Animal Sciences
eileen.wall@sruc.ac.uk

Aarhus University
jan.lassen@mbg.au.dk
Wageningen University
han.mulder@wur.nl

IRTA

noelia.ibanez@irta.es

Qualitas AG
birgit.gredler@qualitasag.ch

Wageningen University
gert.vanduinkerken@wur.nl

University of Milan
giovanni.savoini@unimi.it

Tereos Syral
emmanuelle.apper-bossard@tereos.com
Phileo

e.auclair@phileo.lesaffre.com

ILVO
sam.decampeneere@ilvo.vlaanderen.be

ASG-WUR

hans.spoolder@wur.nl

University of Goettingen
gdas@gwdg.de

Hellenic Agricultural Organization
sossidou.arig@nagref.gr

Teagasc

laura.boyle@teagasc.ie

Milan University
valentina.ferrante@unimi.it
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Commission on Animal Physiology

Dr Sauerwein
Dr Quesnel
Dr Silanikove
Dr Knight

Dr Troescher

President
Germany

Vice president
France
Vice-President
Israel
Secretary
Denmark
Industry rep.
Germany

University of Bonn
sauerwein@uni-bonn.de

INRA

helene.quesnel@rennes.inra.fr
Agricultural Research Organization (ARO)
nsilaniks@volcani.agri.gov.il

University of Copenhagen
chkn@sund.ku.dk

BASF

arnulf.troescher@basf.com

Commission on Livestock Farming Systems

Dr Tichit

Dr Ingrand

Dr Ripoll Bosch

Mrs Zehetmeier

Dr Turini

President
France
Vice-President
France
Secretary
Netherlands
Secretary

Germany
Industry rep.
France

Commission on Cattle Production

Dr Klopcic

Dr Kénig
Dr Halachmi

Dr Montanholi

Dr Furst-Waltl

Dr Vestergaard
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Secretary/
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Scientific programme

Session 01. Bioinformatics, quantitative genetics and population genomics

with whole genome sequence data

Date: Monday 29 August 2016; 08:30 — 12:30
Chair: B. Gredler

Theatre Session 01

Experiences from genomic prediction with imputed sequence data in different species
M. Erbe, G. Ni, H. Pausch, R. Emmerling, T.H.E. Meuwissen, D. Cavero, K.-U. Gétz and H. Simianer

SNP data management in genomics pipelines
E. Groeneveld

Genomic prediction in cattle based on sequence data
M. Frischknecht, T.H.E. Meuwissen, B. Bapst, F.R. Seefried, C. Flury, D. Garrick, H. Signer-Hasler,
C. Stricker, Intergenomics Consortium, A. Bieber, R. Fries, |. Russ, J. Sélkner, A. Bagnato and B. Gredler

Accurate sequence imputation enables precise QTL mapping in Brown Swiss cattle
M. Frischknecht, H. Pausch, B. Bapst, F.R. Seefried, C. Flury, H. Signer-Hasler, R. Fries, D. Garrick,
C. Stricker and B. Gredler

A family-based imputation algorithm for high and low-coverage sequence data
M. Battagin, G. Gorjanc, S. Gonen, R. Antolin and J.M. Hickey

Efficient identification SNPs in high linkage disequilibrium in large genotype and sequence datasets
M.P.L. Calus and J. Vandenplas

Selecting animals for whole genome sequencing: methods optimization and comparison
A. Butty, M. Sargolzaei, F. Miglior and C. Baes

A hidden Markov model to estimate inbreeding from whole genome sequence data
T. Druet and M. Gautier

Accounting for read depth in the analysis of genotyping-by-sequencing data
K.G. Dodds, J.C. McEwan, T.P. Bilton, R. Brauning, R.M. Anderson, T.C. Van Stijn, T. Kristjdnsson and
S.M. Clarke

SNP-effects underlying GBLUP depend on the definition of the genomic relationship matrix
A.C. Bouwman, B.J. Hayes and M.P.L. Calus

Functional annotation of CNV breakpoints in Holstein-Friesian cows
J. Szyda, M. Mielczarek, M. Fraszczak, R. Giannico, G. Minozzi, E. Nicolazzi and K. Wojdak-Maksymiec

NGS-based analysis of copy number variations in various cattle breeds

M. Mielczarek, M. Frgszczak, E.L. Nicolazzi, G. Minozzi, H. Schwarzenbacher, C. Egger-Danner,

D. Vicario, F. Seefried, A. Rossoni, T. Solberg, L. Varona, C. Diaz, C. Ferrandi, R. Giannico, J.L. Williams,
J. Woolliams and J. Szyda
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Poster Session 01

Genome-wide association study in Brown Swiss for udder traits based on sequence data 109
M. Frischknecht, C. Flury, B. Bapst, F.R. Seefried, H. Signer-Hasler, D. Garrick, C. Stricker, Intergenomics
Consortium, A. Bagnato, A. Bieber, R. Fries, I. Russ, J. S6lkner and B. Gredler

Correlation between DNA methylation in CHFR gene promoter and economic traits in J. Black cattle 109
Y. Suda, E. Kobayashi, Y. Saito, K. Kato and K. Suzuki

Transcriptome profile analysis of ovarian tissues highlights steroids biosynthetic genes in ewes 110
H. Ghaderi, A. Masoudi and B. Arefnejad

The analysis of CNV regions in Holstein-Friesian cows 10
M. Frgszczak, M. Mielczarek, E.L. Nicolazzi, G. Minozzi, K. Giannico, K. Wojdak-Maksymiec and J.

Szyda

Genome-wide association study in Brown Swiss for fertility traits based on sequence data m

M. Frischknecht, B. Bapst, C. Flury, F.R. Seefried, H. Signer-Hasler, D. Garrick, C. Stricker, Intergenomics
Consortium, R. Fries, I. Russ, J. Sélkner, A. Bieber, A. Bagnato and B. Gredler

Genome-wide differential DNA methylation patterns between Iberian & tropical adapted Creole bovines 111
N. Sevane, R. Martinez, P. Orozco-Terwengel and M.W. Bruford

Functional SNP & splice variants in pigs with divergent lipid phenotypes using genome-wide analysis 112
T. Cardoso, M. Amills, R. Gonzalez-Prendes, R. Quintanilla and A. Canovas

Session 02. Creating an enduring dairy sector post quota (with ADSA,
Erasmus+-ISM+ project, EuroDairy project) part 1

Date: Monday 29 August 2016; 08:30 — 12:30
Chair: J. Campbell / M. Klopcic

Theatre Session 02

Developments, strategies and challenges for UK dairy sector 112
G. Jones

Analysis of dairy farmers’ and stakeholders’ expectations and challenges in four European countries 13
M. Klopcic, A. Malak-Rawlikowska, A. Stalgiene and A. Kuipers

Developments, strategies and challenges for Polish dairy sector 13
A. Malak-Rawlikowska

M Solving the problems facing the dairy sector 14
D. Dobbin

Developments, strategies and challenges for Netherlands’ dairy sector 14

A. De Veer, . De Boer and A. Kuipers

Economic and environmental consequences of milk quota abolition in the Netherlands 15
C.E. Van Middelaar, C.W. Klootwijk, P.B.M. Berentsen and I.J.M. De Boer

Developments, strategies and challenges for France dairy sector 115
V. Brocard, C. Perrot, G. You and A. Le Gall
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Developments, strategies and challenges for Italian dairy sector
A.M. Menghi

Developments, strategies and challenges in the German dairy sector
T. Lindena

An analysis of new entrants into the Irish dairy sector during the last years of milk quota
R. McDonald, B. Horan, K. Pierce and A. Macken-Walsh

Session 03. Feed use efficiency in pigs and chickens

Date: Monday 29 August 2016; 08:30 — 12:30
Chair: G. Bee / D. Torrallardona

Theatre Session 03

ECO FCE: In ovo manipulation:long term effect of synbiotics on morphology of chicken gut
K. Stadnicka, J. Bogucka, G. EIminowska-Wenda, A. Sobolewska, A. Dankowiakowska, A. Szczerba
and M. Bednarczyk

ECO FCE: In ovo manipulation - effects on chicken transcriptome and physiology
M. Siwek, A. Dunislawska, A. Slawinska, P. Kolodziejski, E. Pruszynska-Oszmalek, P. Mackowiak and
M. Bednarczyk

ECO-FCE: Faecal microbiota transplant alters the growth and intestinal bacterial profile of pigs
U.M. McCormack, B. Metzler-Zebeli, S. Buzoianu, T. Curiao, F. Crispie, O. O’Sullivan, P. Cotter,
G.E. Gardiner and P.G. Lawlor

ECO FCE: Peri-natal nutrition and lifetime performance of low birth weight pigs from prolific sows
J.G. Madsen, M. Kreuzer and G. Bee

ECO FCE: Phosphorus nutritional conditioning in broiler chickens
M. Francesch, A.M. Pérez-Vendrell, E. Fabrega, R. Quintanilla and D. Torrallardona

ECO FCE: In vitro evaluation of exogenous enzymes to improve digestibility in pigs and poultry
D. Torrallardona, J.I. Badiola, A.M. Pérez-Vendrell and M. Francesch

ECO FCE: a-galactosidase and xylanase improve performance of pigs fed soybean and rapeseed meals

S. Carné, J. Estévez and J. Mascarell

ECO FCE: The use of enzymes in pig and broiler diets containing low soya and varying levels of
energy and ami
M.E.E. Ball, V.E. Beattie, H. Hayes, P.J. Lawlor and E. Magowan

ECO-FCE: Effect of carbohydrase use and soaking of cereals on the growth of liquid fed finisher pigs

A. Torres-Pitarch, E.G. Manzanilla, G.E. Gardiner, R. Lizardo, D. Torrallardona, J.V. O’'Doherty and P.G.
Lawlor

ECO FCE: Combined use of cereal extrusion and enzymes in chickens
M. Francesch, I. Riahi, A.M. Pérez-Vendrell, E. Fabrega, M. Gispert and D. Torrallardona
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Session 04. Young scientist competition - Genetics Commission part 1

Date: Monday 29 August 2016; 08:30 — 12:30
Chair: I. Blunk

Theatre Session 04

Heritability of udder morphology and colostrum quality traits in swine
A. Balzani, H.J. Cordell, E. Sutcliffe and S.A. Edwards

Feeding of Enterococcus faecium NCIMB 10415 to piglets affects B-cells on cell, gene and miRNA level
S. Kreuzer-Redmer, J. Bekurtz, D. Arends and G.A. Brockmann

Alternative consideration of social genetic effects models in Duroc pigs
M. Ragab, M. Piles and J.P. Sdnchez

Patterns of sexual size dimorphism in various chicken breeds
J. Geibel, S. Weigend, A. Weigend, A.R. Sharifi and H. Simianer

Improving gait in ducks and chickens: effects of selection on leg morphology and function
B.M. Duggan, P.M. Hocking and D.N. Clements

Modulating birth weight heritability in mice
N. Formoso-Rafferty, I. Cervantes, N. Ibdiiez-Escriche and J.P. Gutiérrez

Local vs global ancestry: regions deviating from genome wide admixture in a composite cattle breed
N. Khayatzadeh, G. Mészdros, Y.T. Utsunomiya, J.F. Garcia, U. Schnyder, B. Gredler, I. Curik and J.
Sélkner

Effects of heat stress on the transcriptomic profile of blood cells in lactating dairy goats
A. Contreras-Jodar, A.A.K. Salama, G. Caja, S. Hamzaoui, M. Vailati and J.J. Loor

Comparing methods to analyse raw, large-scale methane data
M. Szatariski, G.F. Difford, P. Levendahl and J. Lassen

Fertility and health traits correlations with methane emissions
L. Zetouni, M. Kargo and J. Lassen

Bayesian analysis of selection response on linear or ratio feed efficiency traits in pigs
M. Shirali, P.F. Varley and J. Jensen

Genotype-Environment interaction for bulls used in expanding dairy herds
S. McParland

B-spline Basis Functions for Modelling Marker Effects in Backcross Experiments
M. Reichelt, M. Mayer, F. Teuscher and N. Reinsch
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Session 05. Improving the quality and sustainability of beef production

(with Cattle Network WG and Livestock and Meat Commission NI)

part1

Date: Monday 29 August 2016; 08:30 — 12:30
Chair: J.F. Hocquette

Theatre Session 05

Random regression analyses of carcass traits yield useful herd-year profiles for management purposes
T.M. Englishby, D.P. Berry, M.P. Coffey, K.L. Moore and G. Banos

Composition and sensory qualities of bull beef from different breeds and production systems
G.B. Mezgebo, F.J. Monahan, M. McGee, E.G. O'Riordan, D. Marren, R.I. Richardson and A.P. Moloney

Prediction of carcass and live weights of some beef cattle breeds
Y. Bozkurt, C.G. Tuzun and C. Dogan

Predicted phenotypic carcass meat yield and cut yields in cattle differing in genetic merit
S.M. Connolly, A.R. Cromie and D.P. Berry

Effect of hang, cut, cook and doneness on eating quality
J. Tollerton, N. Gault, E. Tolland, D. Devlin, L. Majury and H. Lewis

Beef eating quality: a European journey
L.J. Farmer

Growth performance and meat characteristics of Awassi sheep that holds the Callipyge gene
K.I.Z. Jawasreh, A.H. Al-Amareen and A.Y. Abdullah

Effect of muscle type and ageing on eating quality of beef
J. Tollerton, N. Gault, E. Tolland, L. Farmer, D. Devlin, L. Majury and H. Lewis

Factors affecting Eating Quality of Northern Irish Beef
D.J. Devlin, N.F.S. Gault, B.W. Moss, E. Tolland, J. Tollerton and L.J. Farmer

The variability of European beef can be reduced by predicting consumer satisfaction
S.P.F. Bonny, J.-F. Hocquette, D.W. Pethick, I. Legrand, J. Wierzbicki, P. Allen, L.J. Farmer,
R.J. Polkinghorne and G.E. Gardner

Poster Session 05

Effect of carcass weight on composition and sensory qualities of beef from bulls
G.B. Mezgebo, F.J. Monahan, M. McGee, E.G. O'Riordan, D. Marren, R.I. Richardson and A.P. Moloney

Growth and carcass traits of purebred Simmental and Simmentalxbeef breed crossbred bulls
M. Pesonen and A. Huuskonen

Performance of bulls offered diets based on whole crop silages with or without protein inclusion
M. Pesonen, E. Joki-Tokola and A. Huuskonen

Effect of using sustained-release non-protein nitrogen on feed conversion efficiency in beef cattle
M. Agovino, A. Linscott and F. Aubry

The effect of suckler cow condition score in pregnancy on calving parameters and progeny performance
D.E. Lowe, F.O. Lively and A.W. Gordon
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Growth of bull calves at the dairy farm does not affect their performance as rosé veal calves
A. Jensen, M. Johansen and M. Vestergaard

The impact of animal movements on lifetime performance of beef cattle
V.S. Murphy, D.E. Lowe, F.O. Lively, F.M. Titterington and A.W. Gordon

Effect of feed ration composition on sustainability
L. Mogensen, M.T. Knudsen, I.S. Kristensen, N.1I. Nielsen and T. Kristensen

Isotope ratios of bioelements for inferring beef origin and zebu feeding regime in Cameroon
M. Perini, B.M. Nfor, F. Camin and E. Piasentier

Variation in M. longissimus texture and cooking loss from cattle within a commercial supply chain
S. Mackintosh, J. Draper, A. Scott, S. Morgan, H. Powell, I. Richardson and N. Scollan

Genetic variability of the MHC class Il (DRB.3) in South African and Namibian beef cattle breeds
L. Haikukutu, T.O. ltenge, L. Bosman, C. Visser, J. Lyaku, F. Mausse and E. Van Marle-Kdster

Grass-based production systems for late-maturing sired suckler bulls
K. McMenamin, M. McGee, A.P. Moloney, A.K. Kelly and E.G. O'Riordan

Comparison of methods to evaluate the chemical composition of carcass from beef cattle
M. Al-Jammas, J. Agabriel, J. Vernet and I. Ortigues-Marty

Feed efficiency, carcass traits and selection for yearling weight in Nellore cattle
J.N.S.G. Cyrillo, H.A. Fidelis, L.O. Tedeschi, S.F.M. Bonilha, R.H. Branco and M.E.Z. Mercadante

Indicator-based sustainability assessment of smallholder beef cattle production in South Africa
T. Marandure, C. Mapiye, G. Makombe and K. Dzama

Pasture-based finishing of early-maturing sired suckler beef bulls at 15 or 19 months of age
C. Lenehan, A.P. Moloney, E.G. O'Riordan, A. Kelly and M. McGee

Comparison of rolled barley with citrus pulp as a supplement for growing cattle offered grass silage
C. Lenehan, A.P. Moloney, E.G. O'Riordan, A. Kelly and M. McGee

Restricted or ad libitum creep feeding of nursing beef calves grazing native pastures
A. Simeone, V. Beretta, J. Olaizola, J. Piegas and X. Silveira

The effects of breed, month of parturition and progeny gender on beef cow fertility
F.M. Titterington, S.J. Morrison, F.O. Lively and S. Dawson

Animal welfare index (AWI): an on-farm welfare evaluation of beef farms in Ireland and Belgium
P. Lawrence, M. McGee and B. Earley

Effect of cytoplasmic lineage in genetic evaluation for economic traits in Nellore cattle
L. Grigoletto, E.C. Mattos, M.H.A. Santana, F. Baldi, J.P. Eler, L.G.G. Figueiredo and J.B.S. Ferraz

Effect of SNP polymorphisms on the intramuscular fat content in Hungarian Simmental cattle
I. Anton, B. Huth, I. Fiiller, A. Zsolnai and G. Hollé

Metabolic and endocrine status in heifers from two beef breeds submitted to different rearing diets
J.A. Rodriguez-Sdnchez, I. Casasus, J. Ferrer and A. Sanz

Abundance of beige and brown adipocyte markers in different adipose depots of 26-month-old cattle

K. Komolka, E. Albrecht and S. Maak
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Response of early-weaned beef calves in feedlots to non protein nitrogen level in the diet
V. Beretta, A. Simeone, J. Clerc, M. Fonseca and J. Rocco

Identification of genomic regions related to tenderness in Nellore beef cattle
M.E. Carvalho, F.R. Baldi, M.H.A. Santana, R.V. Ventura, G.A. Oliveira Junior, R.S. Bueno, M.N. Bonin,
F.M. Rezende, J.P. Eler and J.B.S. Ferraz

Intramuscular connective tissue properties in longissimus thoracis muscle of Hungarian Simmental
G. Hollé, B. Huth, E. Egri, I. Holld and I. Anton

On-line prediction of beef muscle chemical composition and texture using near infrared spectroscopy
J. Cafferky, V. Campos, A. Sahar, R. Hamill, T. Sweeney, G. Downey, A. Cromie and P. Allen

Growth paths for suckler bulls slaughtered at 19 months of age: A meat quality perspective
L. Moran, M.G. O’Sullivan, M. McGee, K. McMenamin, E.G. O'Riordan and A.P. Moloney

Effect of Stress, Fasting, Lairage and interaction with bulls and steers on Beef Eating Quality
D.J. Devlin, N.F.S. Gault, B.W. Moss, E. Tolland, J. Tollerton and L.J. Farmer

Evaluation of marbling traits by X-ray computed tomography in Hungarian Simmental breed
G. Hollé, B. Huth, I. Hollé and I. Anton

Muscle development as characteristic for beef production in 4 local breeds of cattle
P. Poldk, J. Tomka, R. Sveistiené and A. Rackauskaité

Effect of diets containing sunflower cake on the meat quality of young bulls
V.S. Oliveira, R.L. Oliveira, T.C. Rocha, J.S. Trajano, R.D.X. Ribeiro, N.G. Nascimento Junior and P.A.
Oliveira
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Session 06. Mixed farming systems - does diversity bring any benefits and at

what scale?

Date: Monday 29 August 2016; 08:30 — 12:30
Chair: J. Ryschawy / M. Zehetmeier

Theatre Session 06

Integrated crop-livestock systems may increase micronutrient content of foodstuffs
S.L. Kronberg, G.F. Combs, M.A. Liebig and J. Ryschawy

Mixed crop-livestock systems across scales: toward new agroecological models?
J. Ryschawy

Mixed farming and the sustainability of beef production systems in Wales, UK
P.K. Nicholas-Davies, A. Olaizola, O. Barrantes and G. Evans

Does the diversity of integration practices enhance the resilience of mixed crop-livestock systems
F. Stark, H. Archimede, R. Poccard-Chappuis, E. Gonzalez-Garcia and C.-H. Moulin

ArchiMod: a metamodel of farming systems functioning to address future livestock challenges
L. Puillet, O. Martin, B. Méda and F. Garcia-Launay

The revival of Mixed Farming Systems — will dreams finally become true?
P.L. De Wolf, W. Sukkel, P.A. Galama, J. Verloop and M. Pleijte
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How much animal-source food can we produce while avoiding feed-food competition?
H.H.E. Van Zanten, O. Van Hal and I.J.M. De Boer

Livestock farming system diversity and resource use efficiency - What the history tells for France?
J.P. Domingues, A.H. Gameiro, T. Bonaudo, B. Gabrielle and M. Tichit

Mixed farming systems in the beef value chain of the city of Malang, Indonesia
S.J. Oosting, J.J.M. Boekhorst, M.G. Kok and I. Subagiyo

Self-sufficiency for animal feed: a multi-level framework to promote agroecological farming systems
V. Thenard, A. Charmeau, P. Triboulet and G. Martin

Poster Session 06

Crop livestock integration at landscape level in Mediterranean: a comparative analysis
J. Lasseur, M. Napoleone, M. Mohamed, C.H. Moulin and V. Alary

Opportunities and challenges of diversified crop-livestock system in new reclaimed lands, Egypt
A. Aboul Naga, V. Alary, M. Osman and X. Juanes

Which animal do farmers need for tropical mixed farming systems?
N. Mandonnet and T. Ceresita

Test various strategies to reduce Nitrogen (N) Phosphorus (P) and Carbon (C) losses in mixed farms
H. Chambaut, J.L. Fiorelli, S. Espagnol, P. Mantovi, J. Verloop, S. Maignan, E. Ruane and P. Nicholas

Are farming systems a key to understand dairy sheep breed management in Thessaly (Greece)?
L. Perucho, C. Ligda and C.H. Moulin

Session 07. New legal landscape guiding access and benefit sharing of
animal genetic resources

Date: Monday 29 August 2016; 08:30 — 12:30
Chair: E. Martyniuk

Theatre Session 07

ABC of the Nagoya Protocol
E. Martyniuk

The implementation of the Nagoya Protocol in the EU
A. Koztowska

Exchange of animal genetic resources in research
M. Tixier-Boichard

Genetic resources in commercial animal breeding
J.G.B. Venneman

FAO contribution to support implementation of the Nagoya Protocol in agriculture
I. Hoffmann and R. Baumung

Case studies performed in preparation of the EU Sectorial Guideline on Animal Breeding
B. Visser
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Session 08. Genomic selection for small ruminants in Europe - how
applicable for the rest of the world?

Date: Moonday 29 August 2016; 08:30 — 12:30
Chair: T. Adnoy

Theatre Session 08

Genomic selection in sheep: where to now? 161
J. McEwan, K. Dodds, S. Rowe, R. Brauning and S. Clarke

The potential for genomic selection for small ruminants (SR) in developing countries 161
R. Mrode, G. Mekuriaw, J. Mwacharo and A. Djikeng

Implementation of single step genomic selection in UK dairy goats 162
S. Mucha, R. Mrode, M. Coffey, S. Desire, |. Maclaren-Lee and J. Conington

Practical challenges of implementing Genomic Selection and breeding British Texel Sheep 162
J. Yates

Implementation strategies for genomic selection in Norwegian sheep breeding 163
M. Lillehammer, A.K. Sonesson and T.H.E. Meuwissen

Genomic selection for a multi-breed sheep population in Ireland 163
N. McHugh, A. O'Brien, E. Wall, K. McDermott, T. Pabiou, S. Randles and D.P. Berry

Imputation of medium density genotypes from custom low density genotype panel in sheep 164
D.P. Berry, A. O'Brien, S. Randles, K. McDermott, E. Wall and N. McHugh

Sheep breeding, environmental and non genetic factors affecting lamb growth under low imput systems 164
I. Ben Abdallah and M. Djemali

Candidate mutation responsible for inherited skeletal developmental abnormalities in Cheviot sheep 165
O. Matika, M. Davey, J. Del-Pozo, H.A. Finlayson, C. Farquharson, D.J. Headon, J.W. Kijas, Z.H. Lu,

L. McTeir, V. Riggio, J. Schoenebeck, T. Schwarz, K.A. Staines, J.A. Woolliams, A.L. Archibald and S.C.

Bishop

Poster Session 08

Genetic parameters for breech strike indicator traits in South African merino sheep 165
A.J. Scholtz, S.W.P. Cloete, J.B. Van Wyk, J.J.E. Cloete and A.C.M. Kruger

Breeding value estimates of fertility traits in Swiss Red Engadine sheep 166
A. Burren, C. Gazzarin, K. Steiner, A. Spengler and H. Joerg

Association of the ACAA2 gene with dairy traits in Chios sheep 166
S. Symeou, A. Hager-Theodorides, A. Psifidi, O. Tzamaloukas, G. Banos and D. Miltiadou

Genotype concordance rate between lllumina and Affymetrix ovine genotype panels 167
D.P. Berry, E. Wall, A. O'Brien, K. McDermott, S. Randles, T. Pabiou, P. Flynn, S. Park, R. Weld, D. Kelly
and N. McHugh

Runs of homozygosity profiles in five sheep breeds 167
D.C. Purfield, E. Wall and D.P. Berry
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Genomic selection in Romanian indigenous sheep breeds: preliminary results
S.Z.Kusza, D.E. llie, M. Sauer, . Patras and D. Gavojdian

Genomic study of horn morphology in Italian goat populations
A. Talenti, G. Rota, S. Frattini, B. Coizet, G. Minozzi, G. Pagnacco and P. Crepaldi

Influence of non-genetic factors in growth and reproductive traits of Santa Ines sheep
R.L. Aguirre, J.P. Eler, E.C. Mattos and J.B.S. Ferraz

Evaluation of the inbreeding effects in a small sheep population and reducing it by rotating rams
H. Khalfaoui and M. Djemali

Democratization of genomic tools to improve sheep productivity in developing countries
F. Gazbar, I. Ben Abdallah and M. Djemali

Novel phenotype management using molecular characterization in Prolific sheep ‘W’ line in Tunisia
S. Bedhiaf-Romdhani, B. Jemmali and Y. Ben Sassi

Inference of population structure of 16 sheep breeds using SNP genotype data
A.C. O'Brien, D. Purfield, N. McHugh, E. Wall, T. Pabiou, K. McDermott, S. Randles, S. Fair and D.P.
Berry

Session 09. Healthy livestock production through responsible use of
antimicrobials

Date: Monday 29 August 2016; 08:30 — 12:30
Chair: E. Sossidou

Theatre Session 09

Advancement of Dairying in Austria (ADDA): Farmer surveys on mastitis, DCT, and antibiotic use
C.L. Firth, W. Obritzhauser, C. Egger-Danner and K. Fuchs

Prevalence of health and welfare conditions in growing pigs on a farm with high antibiotic usage
A. Diana, E.G. Manzanilla, J.A. Calderon Diaz, N. Leonard and L. Boyle

Phenotypic and genotypic identification of antibiotic resistance genes of staphylococci isolated fro
R. Saidi

Antibiotic and synthetic growth promoters in animal diets
M. Gonzalez Ronquillo, J.C. Angeles Hernadez and O.A. Castelan Ortega

Establishing a monitoring system for the use of antibiotics at animal level in Austria
W. Obritzhauser, M. Mayerhofer, C. Firth, K. Fuchs and C. Egger-Danner

Associations between mycobacterial purified protein derivative hypersensitivity and MAP ELISA
A.E. Kennedy, N. Byrne, J. O'Mahony and R.G. Sayers

Managing antibiotic use in the Netherlands
A. Kuipers and H. Wemmenhove

Chicken embryo lethality assay for determining the virulence of Enterococcus faecalis
A.E. Blanco, M. Barz, W. Icken, D. Cavero, A.R. Sharifi and M. Voss

On farm risks associated with the prevalence of resistant strains of Escherichia Coli: A pilot study
A. Xexaki, E. Sossidou, G. Filioussis and E. Petridou
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Effects of antibiotic prophylaxis on the gut microbiome and performance of growing broiler chicks
A.A. Tonks, M.J. Woodward and C. Rymer

Session 10. Aquaculture and coastal fisheries

Date: Monday 29 August 2016; 08:30 — 12:30
Chair: M. Service

Theatre Session 10

Comparing agricultural and urban nutrient loads to coastal systems
J.P. Nunes and J. Gomes Ferreira

Partitioning the faecal load to coastal waters
M. Taylor

Application of a multi-model framework for integrated ecosystem management in lough foyle
J.G. Ferreira, H. Moore, P. Boylan, C. Jordan, J.D. Lencart-Silva, C. McGonigle, S. McLean, J.P. Nunes,
M. Service and C. Zhu

The interaction between natural benthic communities and cultivated blue mussels in Belfast Lough
H. Moore, A. Boyd, R. Corner, J.G. Ferreira and M. Service

Achieving a balance - the key to sustainably managing native oyster stocks
C. Bromley

Sustainable Shellfish aquaculture the Ecosystem approach
M. Service

Session 11. Physiological limits of performance due to disproportionate
tissue growth

Date: Monday 29 August 2016; 08:30 — 12:30
Chair: K. Huber

Theatre Session 11

Disproportionate growth in farm animals - prerequisite for a disturbed health
K. Huber

Evidence for developmental programming in dairy cattle
G. Opsomer, M. Van Eetvelde and M.M. Kamal

Delayed development in Large White Purebreds than Crossbreds with Meishan born in the Same Litter
L. Canario, M.C. Pére, H. Quesnel, Y. Billon, W. Hébrard, J. Riquet, P. Morméde and L. Liaubet

Impact of dietary L-arginine supply during early gestation on myofiber development in newborn pigs
J.G. Madsen and G. Bee

Microstructure and function of the thyroid gland may relate to feed efficiency in the bovine
J. Ormon, S. Bourgon, J. Munro, A. Macdonald, S. Lam, S. Miller and Y. Montanholi

Impact of pre-weaning nutritional regimes on mammary gland development in heifer calves
S. McCoard, T. Silvestre, A. Molenaar, P. Muir, J. Koolaard, V. Burggraaf, N. Wards and D. Pacheco
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Poster Session 11

Effect of intra uterine position on corporal composition of rabbit fetuses
R. Belabbas, M.L. Garcia, H. Ainbaziz, A. Berbar, G.H. Zitouni, N. Benali, M. Lafri, Z. Boumahdi and
M.J. Argente

Growth, carcass and feed efficiency traits of lambs born to ewes restricted during mid gestation
L. Piaggio, G. Ferreira, M.J. Marichal, R. San Julidn, F. Baldi and G. Banchero

Effect of nutritional restriction in late gestation on beef female calves live weight and placentas
C. Batista, J.I. Velazco, G. Banchero, F. Baldi and G. Quintans

Genetic parameters for growth and carcass traits of Pekin ducks
M. Waehner, H. Pingel, R. Fischer and R. Wehlitz

Influence of diet on carcass characteristics of broiler chicken
R. Dominguez, J. Méndez, D. Franco, M.V. Sarriés, P. Cachaldora and J.M. Lorenzo

Response of bovine jejunal transcriptome to dietary restriction and subsequent compensatory growth
K. Keogh, S.M. Waters, P. Cormican, A.K. Kelly and D.A. Kenny

Effect of plane of nutrition on age at puberty and blood metabolites in Holstein Friesian bulls
C. Byrne, A.M. English, S. Fair, P. Lonergan and D.A. Kenny

Dietary’s effect of protein levels on digestive organs and small intestine histologic of rabbits
N. Benali, H. Ainbaziz, Y. Dahmani, H. Tighiouart, R. Kaddour, A. Zouambi, R. Bellabes, M. Cherrane
and S. Temim

Testicular development and the attainment of puberty in Icelandic male horses
O.R. Dyrmundsson, G.G. Gunnarsson and I. Sveinsson
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Session 12. The use of genetics and genomics to improve disease and welfare

traits in cattle (with INTERBULL)

Date: Monday 29 August 2016; 14:00 - 18:00
Chair: AW.M. Roozen

Theatre Session 12

GénoSanté: Improve the productive health of dairy cows by genomic selection and management
H. Leclerc, A. Barbat, M. Philippe, S. Fritz, J.-B. Daviére, L. Manciaux, F. Guillaume, T. De Bretagne and
D. Boichard

Quantitative genetic analysis of the bTB diagnostic Single Intradermal Comparative Cervical Test
S. Tsairidou, S. Brotherstone, M.P. Coffey, S.C. Bishop and J.A. Woolliams

Host genetics of resistance to bovine tuberculosis infection in dairy cattle
S. Wilkinson, S.C. Bishop, A.R. Allen, S.H. McBride, R.A. Skuce, M. Bermingham, J.A. Woolliams and E.J.
Glass

Genome-wide association identify regions underlying bovine tuberculosis resistance in dairy cattle
K. Raphaka, O. Matika, E. Sanchez-Molano, R. Mrode, M. Coffey, E.J. Glass, J.A. Woolliams, V. Riggio,
S.C. Bishop and G. Banos
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GWAS of resistance to paratuberculosis in French Holstein and Normande cattle
M.P. Sanchez, R. Guatteo, A. Davergne, C. Grohs, A. Capitan, P. Blanquefort, A. Delafosse, A. Joly, C.
Fourichon and D. Boichard

Unravelling the contribution of host genetics to infectious disease outbreaks
A. Doeschl-Wilson, O. Anacleto, S. Tsairidou, G. Lough, R.D. Houston, J.A. Woolliams, H.A. Mulder, S.
Cabaleiro, M. Saura and B. Villanueva

Estimating gene effects on host susceptibility and infectivity from individual disease status (0/1)
F. Biemans, P. Bijma and M.C.M. De Jong

Interest and limits of a bovine MD chip to study Bos taurus x Bos indicus crossbred animals in India
D. Cruz Hidalgo, M. Swaminathan, P.D. Deshpande, M. Boussaha, R. Saintilan, D. Laloe and V.
Ducrocq

Detection of QTL for mastitis resistance and related functional traits in Bos taurus and Bos indicus
J. Jardim, G. Sahana, C. Quirino, M. Peixoto, G. Santos and M. Lund

Using whole genome sequences to identify QTL for udder health and morphology in French dairy cattle

T. Tribout, M. Barbat, A. Govignon-Gion, A. Launay, R. Lefebvre, A. Barbat, M. Boussaha, P. Croiseau,
M.P. Sanchez and S. Fritz

Including cow genotypes improved the genetic predictions of claw disorders in Norwegian Red
C. @degdrd, M. Svendsen and B. Heringstad

A genome wide association study for Bovine Digital Dermatitis using M-stages
G. Kopke, R. Jungnickel, H. Dressel, B. Waurich, M. Wensch-Dorendorf, F. Rosner, H.H. Swalve and D.
Déopfer

A benefits model for a maternally focused beef breeding program in Ireland incorporating genomics
F. Hely, P. Amer, C. Quinton, T. Byrne and A. Cromie

Genomic breeding values of carcass, female fertility and calf survival traits for UK Limousin cattle
K.L. Moore, A. Moran and M. Coffey

Poster Session 12

Underlying mutation(s) for a deformed cleft lip in a Holstein-Friesian sire family
M.M. Judge, B.W. Kirkpatrick, J.F. Kearney and D.P. Berry
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194

The estimation of additive and dominance effects underlying lameness in Fleckvieh and Braunvieh cows 194

J.Szyda, T. Suchocki, M. Fraszczak, H. Schwarzenbacher and C. Egger-Danner

Genomic selection: the added value for the industry in the Netherlands
I.J.P. Vermeer, W.M. Stoop and G. De Jong

Session 13. Creating an enduring dairy sector post quota (with ADSA,
Erasmus+-ISM+ project, EuroDairy project) part 2

Date: Monday 29 August 2016; 14:00 — 18:00
Chair: R Keatinge / A. Kertz

Theatre Session 13
Challenges and new developments in dairy cattle nutrition

G. Van Duinkerken and R.M.A. Goselink
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Is dairy crossbreeding a profitable way for Holstein farms?
C. Dezetter, N. Bareille, D. Billon, C. Cortes, C. Lechartier and H. Seegers

Challenges, new developments, techniques, and knowledge gaps in cow herd health
H.W. Barkema

Challenges and developments in nutrient use efficiency with a focus on land and manure management

D.A. McConnell

Role of Dilution of Maintenance in reducing the environmental impact of animal protein production

R.A. Cady

Helping dairy farmers to improve economic performance utilizing data-driven DSS tools
V.E. Cabrera

Outlook fo dairy markets, price volatility and farm economic performance in Ireland
T.H. Hennessy and T. Donnellan

Session 14. Feed use efficiency in pigs and chickens

Date: Monday 29 August 2016; 14:00 — 18:00
Chair: P. Lawdor / P. Varley

Theatre Session 14

ECO-FCE: Growth and intestinal microbiota differ in pigs ranked on RFl on three European sites
U.M. McCormack, T. Curiao, S. Buzoianu, E. Magowan, B. Metzler-Zebeli, D. Berry, F. Crispie,
O. O’Sullivan, P. Cotter, H. Reyer, G.E. Gardiner and P.G. Lawlor

ECO-FCE: Assessing differences in intestinal function in pigs of low and high residual feed intake
B.U. Metzler-Zebeli, P.G. Lawlor, E. Magowan, M. Hollmann and Q. Zebeli

ECO FCE: Holistic transcriptome-profiling of feed conversion efficiency (FCE)-divergent pigs
H. Reyer, M. Oster, E. Magowan, R. Quintanilla Aguado, J. Horodyska, R.M. Hamill, P. Lawlor,
B. Metzler-Zebeli, E. Murani, S. Ponsuksili and K. Wimmers

ECO-FCE: Feed efficiency related gut microbiota profiles vary in chickens raised at two locations
S.-C. Siegerstetter, R.M. Petri, E. Magowan, Q. Zebeli, P.G. Lawlor and B.U. Metzler-Zebeli

ECO-FCE: Improved feed efficiency in chickens is associated with intestinal size and function
B.U. Metzler-Zebeli, M. Hollmann, E. Magowan, P.G. Lawlor and Q. Zebeli

ECO FCE: Molecular alterations of broilers differing in feed conversion efficiency (FCE)
H. Reyer, N. Trakooljul, E. Magowan, R. Quintanilla Aguado, B. Metzler-Zebeli, E. Murani, S. Ponsuksili
and K. Wimmers

ECO FCE: Residual feed intake and feeding behaviour in group housed pigs
M. Palmer, E. Magowan, B. Metzler-Zebeli, P. Lawlor and N.E. O’Connell

ECO FCE: An industry view on the future focus of feed use efficiency
R.C.Borg

ECO FCE: Understanding the genetic architecture of feed efficiency traits in monogastrics
H. Reyer, M. Graczyk, A. Borowska, T. Szwaczkowski, P.F. Varley, E. Murani, S. Ponsuksili, R. Hawken
and K. Wimmers
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ECO FCE: Value of RFl vs FCR in genetic selection programs
M. Shirali, P.F. Varley and J. Jensen

ECO-FCE: Integrative genomic models for FCE in monogastrics
P. Sarup, J. Jensen, M. Shirali, T. Ostersen, H. Reyer, P. Varley and P. Sarensen

ECO FCE: Improving protein efficiency of livestock
E.D. Ellen, T. Veldkamp and Y. De Haas

ECO FCE: Key advances from ECO FCE and how they will shape the future
E. Magowan and N.E. O’Connell

Session 15. Precision breeding: the role of new technologies in enhancing
breeding programmes

Date: Monday 29 August 2016; 14:00 - 18:00
Chair: B. Whitelaw

Theatre Session 15

Editing allelic variation into the porcine genome
B.A. Whitelaw

Potential of promotion of alleles by genome editing in breeding programs
J.M. Hickey, G. Gorjanc, M.A. Cleveland, R.K. Varshney, C.B.A. Whitelaw, J.A. Woolliams and J. Jenko

Session 16. Improving the quality and sustainability of beef production

203

204

204

205

205

206

(with Cattle Network WG and Livestock and Meat Commission NI)

part 2

Date: Monday 29 August 2016; 14:00 - 18:00
Chair: J.F. Hocquette

Theatre Session 16

Modelling energy partitioning and milk production performance of suckler beef cows
D. Sapkota, A.K. Kelly, M. McGee and P. Crosson

Does suckler cow genotype matter at calving?
D.E.Lowe and F.O. Lively

Net Feed Efficiency (NFE) measured in finishing Stabiliser steers
J.J. Hyslop, R. Fuller, U. Taylor, D. Thirlwell, D. Dreux and D. Pullar

Associations of feed efficiency and animal category with rumen functional parameters in cattle
S.Lam, J. Munro, L. Guan, M. Steele, F. Schenkel, S. Miller and Y. Montanholi

The effect of increased production efficiency in beef production I: Cow population size
L. Aass, B.A. Aby and O.-M. Harstad

The effect of increased production efficiency in beef production Il: Greenhouse gas emissions
B.A. Aby, P. Crosson, L. Aass and O.M. Harstad

Environmental sustainability of integrated France-Italy specialized beef chain using the LCA method
M. Berton, M. Lherm, J. Agabriel, L. Gallo and E. Sturaro
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Evaluation of production efficiencies among primiparous suckler cows of diverse genotype at pasture
S. McCabe, N. McHugh, N. O’Connell and R. Prendiville

A survey of commercial beef farms: investigating the impacts of farm management on herd fertility
F.M. Titterington, S.J. Morrison, F.O. Lively, A. Ashfield, A.W. Gordon and A. Johnston

Analysis of suckler cow reproductive performance on 37 Irish beef farms
R.F. Taylor, M. McGee, A.K. Kelly and P. Crosson

Improving efficiency and reducing waste in the beef supply chain
N. Scollan, S. Mackintosh, I. Richardson, A. Singh, N. Mishra and J. Draper

Alternative finishing strategies for dairy steers
B. Murphy, A.K. Kelly and R. Prendiville

Willingness to pay for beef is similar between different consumer groups
S.P.F. Bonny, J.-F. Hocquette, D.W. Pethick, I. Legrand, J. Wierzbicki, P. Allen, L.J. Farmer,
R.J. Polkinghorne and G.E. Gardner

Poster Session 16

Suckler cow efficiency: GXE interaction in British and continental beef cattle breeds
M. Wetlesen, B.A. Aby and L. Aass

Comparative carcass characteristics of progeny from high and low replacement index cows
S. McCabe, N. McHugh, N. O’Connell and R. Prendiville

Influence of population structure on the compilation of the Bonsmara genomic reference population
L. Bosman, R.R. Van Der Westhuizen, C. Visser and E. Van Marle-Késter

An evaluation of synchronisation methods for suckler herds
F.O. Lively, D. Anderson and D.E. Lowe

Using consumer based assessments to derive economic values for quality of pork meat
A.D.M. Biermann, E. Rommelfanger, J. Anthe, H. Frevert and S. K6nig

Response of early-weaned beef calves in feedlots to protein level and grain source in the diet
V. Beretta, A. Simeone, F. Pérez and S. Risso

A parsimonious imprinting model applied to Simmental slaughterhouse data
I. Blunk, M. Mayer, H. Hamann and N. Reinsch

Towards more efficient use of performance test data for Norwegian beef cattle
K.Haugaard

Ultra-low density genotype panels for breed assignment of Hereford cattle
M.M. Judge, M.M. Kelleher, J.F. Kearney, R.D. Sleator and D.P. Berry

Cortisol response to ACTH challenge in beef heifers divergently ranked on phenotypic RFI
A.K. Kelly, P. Lawrence, B. Earley, D.A. Kenny and M. McGee

GWAS studies reveals genomic regions related to early pregnancy in Nellore (Bos indicus) heifers
G.A. Oliveira Jr, A.5.M. Cesar, J.B.S. Ferraz and D. Garrick
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Session 17. Livestock research priorities and the global funding challenge
(with Agri-Food and Biosciences Institute)

Date: Monday 29 August 2016; 14:00 - 18:00
Chair: L. Sinclair

Theatre Session 17

An international perspective on research funding 218
A.R. Peters

M H2020: influening it's development and implementation 219
L. Mahy

A better return for dairy farmers on funds for research and knowledge transfer by more

M international cooperation 219
W. Koops

The UK agricultural strategy: a platform for sustainable innovation and commercial success 220
J. Bainbridge

An introduction to the UK's new Centres of Excellence - CIEL, Agri-EPI, Agrimetrics 220

S. Hoste, D. Ross and D. Flanders
Session 18. Free communications in pig production

Date: Monday 29 August 2016; 14:00 - 18:00
Chair: G. Bee

Theatre Session 18

Pig carcass tail lesions: associations with record keeping and farm performance parameters 221
N. Van Staaveren, A. Hanlon and L. Boyle

What do maternal tests actually test? 221
C.G.E. Grimberg-Henrici, I. Czycholl, O. Burfeind and J. Krieter

Chemical Causes of Pig-House Odour 222
L.J. Farmer, J.T. Kennedy, T.D.J. Hagan and E. Magowan

The impact of the sanitary environment on health, pubertal development and sex odour of male pigs 222
S.P. Parois, A. Faouen, N. Le Floc’h and A. Prunier

Breed and feeding effects on boar taint under organic conditions 223
H. Brandt, K. Héinghaus, R. Bussemas and F. WeiBmann

Are testis volume and boar taint related: a trial in entire and immunocastrated boars 223
M. Bernau, S. Schwanitz, L.S. Kreuzer, P.V. Kremer-Riicker and A.M. Scholz

Consumer evaluation of different cooking methods to deal with boar taint in fresh meat 224
F. Borrisser-Paird, N. Panella-Riera, M. Egea, M.B. Linares, M. Gil, M.A. Oliver and M.D. Garrido

The relationship between feed efficiency and the expression of genes associated with appetite 224
S.Vigors, T. Sweeney, A.K. Kelly and J.V. O'Doherty
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Genotype by diet interactions in selection lines for residual feed intake in pigs
E.D. Mauch, J.M. Young, J.F. Patience, N.K. Gabler and J.C.M. Dekkers

Transglycosylated starch beneficially shifts digestion to the hindgut in growing pigs
M.A. Newman, Q. Zebeli, A. Ladinig and B.U. Metzler-Zebeli

Home grown rapeseed meal as soya bean meal alternative for grower and finisher pigs
J.G.M. Houdijk, S.P.J. Kightley, M.M. Kasprzak, J. Wiseman, P. Carre and O.A. Olukosi

Faba beans to pigs: properties and possibilities of different cultivars
E. Ivarsson and M. Neil

Effect of hemp products on gastric ulcers in growing pigs
C. Lauridsen, M. Curtasu, M.L.M. Pedersen, J.@. Lindegaard, M.B.F. Nielsen and N. Canibe

Nurse sow strategies: an effective way to rear super-numerous piglets?
O. Schmitt, E. Baxter, L. Boyle and K. O'Driscoll

Poster Session 18

Oral fluid samples in group-housed sows: a welfare-friendly method alternative to blood samples?
C. Fablet, V. Dorenlor, F. Eono, S. Eudier, E. Eveno, D. Liegard-Vanhecke, N. Rose and F. Pol

Alterations in metabolites and hormones of pigs following anaesthesia
G. Das, A. Vernunft, S. Gors, E. Kanitz, J. Weitzel, K.-P. Briissow and C.C. Metges

Association of polymorphism in MC4R gene with muscle and backfat thickness in different ages of pigs
J. Tomka, K. Vasi¢kovd, |. Bahelka, D. Vasicek, M. Oravcovd and M. Bauer

Gene co-expression networks and profiles reveal potential biomarkers of boar taint in pigs
M. Drag, R. Skinkyte-Juskiene, D.N. Do, L.J.A. Kogelman and H.N. Kadarmideen

Transglycosylated starch alters lipid metabolome and improves insulin response in growing pigs
M.A. Newman, Q. Zebeli, E. Eberspcicher and B.U. Metzler-Zebeli

Use of phytase and xylanase to improve the nutritional value of rice co-products fed to pigs
G. Casas and H. Stein

Sex and extruded linseed diet +/- concentrate in fiber effect on the fatty acid composition of pork
A. De Tonnac, J. Mourot and M. Guillevic

Indices of economic efficiency the weaner production at Croatian piggeries to be sustainable
M. Sviben

The efficiency of the weaner production determinated by the sows’ ability, the use of sows and pens
M. Sviben

Attempt of SPME technique for analysis quality of boar’s semen
A. Zwyrzykowska, K. Spitalniak, W. Bielas, R. Kupczyriski, A. Szumny and B. Jarosz

Weaner pig performance using a wet or dry feed system
P. McMullen, R. Wregor, W. Henry, A. O’Connell and E. Magowan

Investigating the association of porcine PCSK9 genotype and muscle fatty acid composition
W. Chariski, R. Gonzdlez-Prendes, A. Castelld, J. Jordana, A. Manunza, R. Quintanilla and M. Amills
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Covariance components for growth of boars during on-farm test
A. Ule, M. Klop¢i¢, M. Kova¢ and $. Malovrh

Session 19. New challenges in environmental assessment: are LCA and
ecosystem service assessment frame-works compatible?

Date: Monday 29 August 2016; 14:00 - 18:00
Chair: T. Turini

Theatre Session 19

The role of life cycle assessment in environmental decision making in livestock production
1.J.M. De Boer

Emerging challenges and opportunities in ecosystem service assessment in the livestock sector
M. Tichit

Interactive debate with audience on the two keynote talks
T. Turini

Evaluating ecosystem services in the life cycle assessment framework
T. Nemecek

Fitting ecosystem services assessment into the LCA framework
C. Cederberg

Utility of ecosystem services to inform regional livestock management: beyond a choice experiment
L. Goti, A. Bernués and R. Ruiz

Livestock cultural and territorial vitality services are key to unlock the agroecological transition
J. Beudou, G. Martin and J. Ryschawy

Analysis of the net food production of different livestock categories in Austria
P. Ertl, A. Steinwidder, W. Knaus and W. Zollitsch

Poster Session 19

Land occupation for livestock feed production in Austria
P. Ertl, A. Steinwidder, W. Knaus and W. Zollitsch

Life cycle assessment models for prediction of dairy farm GHG emissions using Tiers 2 and 3 methods
T.Yan

Assessing sustainability in chicken supply chains: OVALI, a methodology shared by stakeholders
B. Méda, J. Protino, L. Dusart, P. Lescoat, P. Magdelaine, C. Berri and I. Bouvarel

Session 20. Nutritional physiology

Date: Monday 29 August 2016; 14:00 - 18:00
Chair: H. Sauerwein

Theatre Session 20

Elaboration of an experimental model of the oxidative stress in weaned piglets
E. Royer, F. Barbé, D. Guillou, Y. Rousseliére and E. Chevaux
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Mitochondrial abundance and respiratory chain activities in tissue of cattle divergent in RFI 240
C.E. McKenna, D. Kenny, R. Porter and S. Waters

Muscle and serum acylcarnitine profiles in dairy cows during the periparturient period 241
Y. Yang, J. Rehage, S. Dinicke, C. Prehn, J. Adamski, H. Sauerwein and H. Sadri

Health and metabolism as reflected by calves’ plasma redox state 241
A. Shabtay, A. Asher, V. Sibony, R. Agmon, S. Weyl-Feinstein and M. Cohen-Zinder

Effect of nutrient supply on mammary gland development and gene expression in pre-weaned calves 242
L.N. Leal, G.J. Hooiveld, M.A. Steele, M.V. Boekschoten, F. Soberon, M.E. Van Amburgh and J. Martin-
Tereso

Parathyroid hormone response to long-term phosphorus supplementation in steers 242
D.M. McNeill, S.T. Anderson, L.J. Kidd, S.P. Quigley, A.T. Lisle and D.P. Poppi

Novel physiological responses in phosphorus deficient beef cows 243
S.T. Anderson, D.M. McNeill, L. Castells, J.G. Spiers, L.J. Kidd, K. Goodwin, M.T. Fletcher and R.M. Dixon

Hydroxy-selenomethionine: an efficient source of selenium in fattening pigs 243
S. Green, K. Coppens and P.A. Geraert

Added dietary cobalt and vitamin B12 in the periparturient period in dairy cows 244
D.V.W. Achchillage, A.H. Brassington, K.D. Sinclair and L.A. Sinclair

Relationship between mitochondria and compensatory growth in Holstein Friesian bulls 244
C.E. McKenna, K. Keogh, S. Waters, D. Kenny, R. Porter and A. Kelly

Tissue mRNA expression of branched-chain amino acid catabolism enzyme in early lactating dairy cows 245
H. Sadri, A.R. Alizadeh, J. Rehage, S. Ddnicke and H. Sauerwein

Poster Session 20

OH-Selenomethionine: an efficient source of functional selenium in dairy cows 245
M. Briens, L. Bahloul, L. Saibi, P.A. Geraert and Y. Mercier

Endotoxin concentrations in the gut increase from the duodenum to the ileum in broiler chickens 246
C. Emsenhuber, N. Reisinger, E. Mayer and G. Schatzmayr

Immunogenic properties of Lactococcus and Lactobacillus probiotics in chicken HD11 cell line 246
A. Slawinska, A. Plowiec, A. Dunislawska, M. Siwek and H. Bluyssen

Effect of essential oils on NK cell activity in poultry 247
H. Al-Khalaifa

Duodenal morphometry and digestibility of broilers fed with dry whey alone or combined with butyrate 247
C. Pineda-Quiroga, R. Atxaerandio, R. Ruiz and A. Garcia-Rodriguez

The effects of various dietary vegetable oil sources on villi morphology & liver aldehydes in layers 248
A. Hajibabaei, S.H. Golzar Adabi, N.H. Casey and A.G. Bayraktaroglu

Fate of a brominated flame retardant (HBCD) in chickens and pigs: a generic modelling approach 248

B. Méda, E. Royer, S. Guérin, A. Garcia De Salazar, E. Dominguez-Romero, J. Henri, A. Travel, E. Baéza
and C. Jondreville

44 EAAP - 67th Annual Meeting, Belfast 2016



Effect of feeding dietary AlgamuneTM AM on the performance of piglets
N.S. Muley, J.E. Zerrahn, J. Busch and A. Lemme

Effect of spay-dried porcine plasma in weaned piglets against an E. coli challenge
X. Guan, F. Molist, C. Van Vuure and P.J. Van Der Aar

Effect of zinc oxide sources and dosages on intestinal bacterial counts and gut integrity of piglets
J. Michiels, N. Van Noten, J. Degroote, A. Romeo and W. Wang

Vitamin E and selenium injections improved the reproductive performance of Awassi ewes
M.S. Awawdeh, A.H. Eljarah and M.M. Ababneh

Reducing rumen fermentation of wheat with NaOH can ameliorate heat stress in grain-fed sheep
P.A. Gonzalez-Rivas, P.A. Giraldo, K. Digiacomo, B.J. Leury, J.J. Cottrell and F.R. Dunshea

Comparing the efficiency of intravaginal progesterone dispenser to CIDR for Awassi sheep
R. El Balaa, E. Mousaoumai, P. Aad, K. Houchaimi and S. Abi Saab

Can metabolomics help to predict amino acid fluxes across animal tissues?
G. Cantalapiedra-Hijar, A. De La Foye, D. Durand, D. Gruffat, E. Pujos-Guillot, C. Chantelauze, S.
Makhlouk and I. Ortigues-Marty

Effect of Marjoram and Chamomile extracts on ram semen characteristics after freeze-thawing process
H. Karimi, H. Daghigh Kia, F. Sadeghi Sadegh Abad and H. Vaseghi

Effect of eCG on amino acids concentrations in follicular fluid of repeat breeder cows
M.M. Ababneh and S. Manasrah

Effect of forage type fed with or without molybdenum and sulfur inclusion on copper status of lambs
A. Hussein

Effect of artificial rearing on fatty acid metabolism and adipogenesis in lambs
G. Theodorou, E. Tsiplakou, G. Papadomichelakis, D. Sparaggis, I. Politis, V. Christodoulou and G.
Zervas

Session 21. Aquafeed and aquabreed

Date: Monday 29 August 2016; 14:00 — 18:00
Chair: E. Auclair

Theatre Session 21

Historical developments and current issues in fish nutrition
JW.Schrama and S.J. Kaushik

No fish meal and fish oil in aquafeed: a challenge for the sustainable development of aquaculture
S. Skiba-Cassy, V. Lazzarotto, G. Corraze and F. Médale

Evaluation of dietary wheat gluten and scFOS on gut health and growth performance of rainbow trout
S. Voller, A. Rodiles, M. Rawling, S. Davies, E. Apper and D. Merrifield

Feeding ragworm (N. virens) or mussel (M. edulis) to sole (S. solea) alleviates nutritional anaemia
J. Kals

Effect of iron source on the alleviation of nutritional anaemia in common sole (Solea solea)
J. Kals, R.J.W. Blonk, H.W. Van Der Mheen, J.W. Schrama and J.A.J. Verreth
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The effects of dietary inulin on growth performance and health status of juvenile Nile tilapia
N. Tiengtam, S. Khempaka, P. Paengkoum and S. Boonanuntanasarn

Random regression analysis of feed efficiency in families of Turbot (Scophthalmus maximus)
W.M. Rauw, A. Kause, S. Cabaleiro, R. Caamario, L.A. Garcia-Cortes and L. Gomez-Raya

Genetic evaluation with uncertain parentage in aquaculture
R. De Paz, B. Villanueva, M. Herlin, A. Milldn, P. Martinez, M.A. Toro and J. Ferndndez

Quantitative genetics of susceptibility of Atlantic salmon to the salmon louse
B. Gjerde

Poster Session 21

Effects of feeding polyphenols extracted from grapes on flesh quality in farmed sea bass
F. Giannico, M.A. Colonna, P. Rotondi, A.M. Facciolongo, F. Toteda and A. Caputi Jambrenghi

The replacement of fish meal with rice wine residual on growth performance in diets of Thai Panga

K. Taveewannaboon and S. Ponchunchoovong

Genetic variation in microenvironmental plasticity of body weight in Tilapia (Oreochromis niloticus)

S.Agha, A. Doeschl-Wilson, W. Mekkawy, C.E. Lind, J. Benzie and N. Ibanez-Escriche

Recombinant Saccharomyces cerevisiae expressing delta 6 desaturase of Nile tilapia
S. Boonanuntanasarn

Session 23. Award Ceremony and Plenary Session

Date: Tuesday 30 August 2016; 08:30 — 12:30
Chair: P. Chemineau

Theatre Session 23

Livestock, land use, global change and food security
T.D. Searchinger

Grasslands, future food demand and environmental impact
J.F. Sousanna and P. Dillon

Improving the lives of farm animals: science in the development of valid welfare indicators
C.J. Nicol

The role of mixed crop-livestock farming systems in ensuring food security
P. Thornton and M. Herrero

Animal-derived foods for sustainable diets across the life stages: do they have a future?
D.l. Givens
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Session 24. Breeding and reproduction in livestock systems in 2030 and
beyond: how will science bring us there?

Date: Tuesday 30 August 2016; 14:00 - 18:00
Chair: J.G.B.Venneman

Theatre Session 24

FABRE TP: Promoting research and innovation activities in the animal breeding and reproduction sector 263

J. Venneman and M. Van Straten

Genome editing in animal breeding
B. Whitelaw

Biotechnologies and precision farming: a new era for the ruminants breeding sector
X. David

Poultry breeding towards 2030
V. Olori and A.M. Neeteson-Van Nieuwenhoven

The perspectives of genetically modified livestock in agriculture and biomedicine
H. Niemann

Pig breeding into the 21 century a view towards 2030 and beyond
C. Lewis

Salmon aquaculture 2030: what difference will new breeding technologies make?
A. Norris

264
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Session 25. Young Train: Innovative research and extension in dairy farming,

cattle and products

Date: Tuesday 30 August 2016; 14:00 - 18:00
Chair: A. Kuipers / P. Aad

Theatre Session 25

Agreement of two Laser Methane Detectors with respiration chambers and in a dairy barn
D. Sorg, S. Miihlbach, F. Rosner, B. Kuhla, M. Derno, S. Meese, A. Schwarm and H.H. Swalve

Factors associated with IgG concentration and specific antibody inhibition in bovine colostrum in NI
A. Dunn, S. Morrison, A. Ashfield, M. Welsh and A. Gordon

Metabolic adaptation of periparturient dairy cows characterised by changes of the blood metabolome
A. Kenéz, S. Ddnicke, M. Von Bergen and K. Huber

An automated warning system for lameness in dairy cows
D. Piette, T. Norton and D. Berckmans

The use of mid-infrared spectrometry to estimate the ration composition of lactating dairy cows
M. Klaffenbdck, A. Steinwidder, C. Fasching, G. Terler, L. Gruber, G. Mészdros and J. Sélkner

Myoepithelial cell contraction participates in mammary epithelial cell exfoliation in cow milk
L. Herve, H. Quesnel, S. Wiart, P. Lamberton, C. Mustiére, V. Lollivier and M. Boutinaud
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Evaluation of genetic beta casein variations in a dairy cattle herd in Germany 270
A.-S. Kraus, M. Bernau, E. Mdrtlbauer and A.M. Scholz

Replacing grass silage with forage pea silages in the diet of dairy cows on milk fatty acid profile 270
C.E.A. Campbell, J.A. Huntington and L.A. Sinclair

Comparative performance of Holstein-Friesian dairy cows of contrasting Economic Breeding Index 271
M. O'Sullivan, S. McParland, K.M. Pierce and F. Buckley

Profiles of mammary adaptability and associated traits in dairy cows using a 24-h milking interval 271
C. Charton, H. Larroque and J. Guinard-Flament

Discovery of new as2-casein isoforms suggests 2 phosphorylation pathways 272
Z.H. Fang, M.H.P.W. Visker, G. Miranda, A. Delacroix-Buchet, H. Bovenhuis and P. Martin

Dietary inclusion of marine algae and its impact on milk composition and performance in dairy cows 272
B.E. Till, J.A. Huntington, J. Taylor-Pickard and L.A. Sinclair

Comparative efficiency of lactation curve models using Irish experimental dairy farms data 273
F. Zhang and M. Murphy

American and German citizen attitudes towards cow-calf separation on dairy farms 273
G. Busch, D.M. Weary, A. Spiller and M.A.G. Von Keyserlingk

Poster Session 25
Tasting acid coagulated, ripened and blue goat cheese combined with tocte, honey and blackberry jam 274
V. Inca Guerrero, E. Urefia Urefia, |. Barba Cuji, J. Palmay Paredes, C. Herndndez Maya, R. Remache,

J. Espinoza Castro, J. Erazo Solines and D. Sdnchez Macias

Characterizing the mammary epithelial cell exfoliation process during milking in dairy cows 274
L. Herve, V. Lollivier, P. Lamberton, S. Wiart, S. Philau, H. Quesnel and M. Boutinaud

Actual purchase dairy products and expectative after introducing the goat cheese benefits to Andeans 275
V. Inca Guerrero, E. Urefia Ureia, I. Barba Cuji, R. Remache, J. Palmay Paredes, C. Herndndez Maya,
J. Espinoza Castro and D. Sdnchez Macias

Milking interval and cisternal udder evaluation in Egyptian Maghrebi camels (Camelus dromedariusL.) 275
E.B. Abdalla, G. Caja, A.F. Seioudy, O.A. Salama and M.H. Farouk

Relationship between in-line recorded milk flow rate and longevity in Estonian Holstein cows 276
T.Kaart, A. Tdnavots, M. Liiva and H. Viinalass

Feed intake of dairy cows ante partum and the effect of milk production and metabolism post partum 276
P. Kiihne, H. Scholz and T. Engelhard

The use of soy lecithin in fatty dairy cows during perinatal period 277
E. Wojtas and A. Zachwieja

Genetic relationships between fertility and milk coagulation in two Estonian dairy cattle breeds 277
M. Liiva, T. Kaart, M. Vallas and H. Viinalass

Measurement of rumen filling and relation to feed intake of German Holstein cows 278
P. Kiihne, H. Scholz and T. Engelhard
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The effect of n-3 fatty acid supplementation on oxidative status in calves
K. Spitalniak, R. Kupczynski, K. Pogoda-Sewerniak and A. Zwyrzykowska

Session 26. Alternative treatment strategies to address the challenge of
antimicrobial resistance (with Alltech)

Date: Tuesday 30 August 2016; 14:00 - 18:00
Chair: J. Taylor-Pickard

Theatre Session 26

Combatting AMR - new antibiotics and new approaches
B.F. Gilmore

Antimicrobial resistance and its impact on cattle production now and in the future
D.C. Barrett

Shifting the balance: breaking the antibiotic resistance cycle
R. Murphy

Tackling antibiotic resistance
P. Wall

Session 27. Young scientist competition - Genetics Commission part 2

Date: Tuesday 30 August 2016; 14:00 - 18:00
Chair: M. Martinez Alvaro

Theatre Session 27

Sparse single-step genomic Best Linear Unbiased Prediction in crossbreeding schemes
J.Vandenplas, M.P.L. Calus and J. Ten Napel

Empirical comparison of different methods for genomic evaluation in pigs
A. Fangmann, A.R. Sharifi, M. Erbe and H. Simianer

Power and precision of mapping genes in simulated F2 crosses using whole genome sequence data
M. Schmid, R. Wellmann and J. Bennewitz

Using phenotypes of three-breed cross to improve breeding value estimation of purebred animals
C.A. Sevillano, JW.M. Bastiaansen, J. Vandenplas, R. Bergsma and M.P.L. Calus

Genomic evaluation of carcass traits of young bulls: comparison of two and single-step approaches
I. Croué and V. Ducrocq

Joint Estimation of Additive, Dominance and Polygenic Variances Using Female Reference Population
H. Alkhoder, Z. Liu, F. Reinhardt and R. Reents

TagSNP selection and genotype imputation in Atlantic Salmon
S.A. Boison, M. Lillehammer, A.K. Sonesson and M. Baranski

SNP discovery in the sheep milk casein genes using transcriptome sequencing
A. Sudrez-Vega, B. Gutiérrez-Gil, C. Klopp, G. Tosser-Klopp and J.J. Arranz

Whole liver transcriptome analysis for the metabolic adaptation of dairy cows
N.T. Ha, C. Drégemidiller, F. Schmitz-Hsu, R.M. Bruckmaier, H. Simianer and J.J. Gross

EAAP - 67th Annual Meeting, Belfast 2016

278

279

279

280

280

281

281

282

282

283

283

284

284

285

49



Genes and microbes, the next step in dairy cattle breeding
G.F. Difford, J. Lassen and P. Levendahl

Copy number variations associated with insect bite hypersensitivity in Friesian horses
A. Schurink, V.H. Silva, B.D. Velie, B.W. Dibbits, R.P.M.A. Crooijmans, L. Francois, A. Stinckens, S. Blott,
N. Buys, G. Lindgren and B.J. Ducro

Copy number variations reveal metabolic pathways involved with feed conversion ratio in beef cattle
M.H.A. Santana, G.A. Oliveira Junior, M.E. Carvalho, L. Grigoletto and J.B.S. Ferraz

Session 28. Dairy and beef production, breeding and health

Date: Tuesday 30 August 2016; 14:00 - 18:00
Chair: M. Vestergaard / H. Barkema

Theatre Session 28

Dietary supplementation of Saccharomyces cerevisiae on production and health status in dairy cattle
S. Ghazanfar, M. Qubtia, F. Hassan, A. Muhammad, I. Ahmed and M. Imran

Accuracy of genomic breeding values from endocrine and traditional fertility traits in dairy cows
A.M.M. Tenghe, B. Berglund, R.F. Veerkamp and D.J. De Koning

Bone Alkaline Phosphatase as an indicator of phosphorus status in breeder cows
S.T. Anderson, R.M. Dixon, D.M. McNeill, J.G. Spiers, L. Castells, L.J. Kidd, K. Goodwin and M.T. Fletcher

The impact of the rumen microbiome on the detailed milk fatty acid profile in Danish Holstein cattle
A.J. Buitenhuis, N.A. Poulsen, S.J. Noel, D.F. Plichta and J. Lassen

Impacts of energy level of the diet and nature of forage on milk spontaneous lipolysis in dairy cows
E. Vanbergue, J.L. Peyraud and C. Hurtaud

Effects of a by-pass Omega-3 source on milk yield, milk composition and fertility
A.J. Escribano, J.J. Mallo and M. Quintela

Modeling heterogeneous co-variances for genomic regions in prediction for milk protein compositions
G. Gebreyesus, M.S. Lund, L. Janss, H. Bovenhuis and A.J. Buitenhuis

Partitioning of rumen-protected n-3 and n-6 fatty acids in bovine muscles with different metabolism
C. Wolf, K. Giller, S.E. Ulbrich, M. Kreuzer and J. Berard

Potential use of MIR spectroscopy to assess the origin of milk produced in a PDO area
F.G. Colinet, J.A. Ferndndez Pierna, F. Dehareng, C. Bertozzi, D. Veselko, M. Sindic, M. Tielemenans
and N. Gengler

Effect of regime on vitamin E, A and D in beef
S. Stewart, A. Fearon, C. McRoberts, L. Farmer, N. Gault, C. Ferris and F. Lively

A meta-analysis of the effect of the diet fed to Holstein cows on their milk calcium content
A. Boudon, T. Havard, M. Gelé, B. Rouillé and C. Hurtaud

The challenge of detecting cheese-damaging clostridia in milk
J. Brindle, K.J. Domig and W. Kneifel
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Poster Session 28

Assessment of passive immunity in Irish dairy and suckler beef calves
C.G. Todd, K. Tiernan, M. McGee, P. Crosson, |. Lorenz and B. Earley

Effect of production area, season and farm dimension on milk production and quality
C. Lazzaroni and D. Biagini

Effect of breed, housing, milking system, farm dimension and season on milk production and quality
C. Lazzaroni and D. Biagini

Individual dairy curd production and association analysis with 14 candidate genes in Italian buffalo
G. Cosenza, L. Zicarelli, N.P.P. Macciotta, L. Ramunno and A. Pauciullo

Factors affecting the freezing point of milk of Polish Holstein-Friesian cows
A. Otwinowska-Mindur and E. Ptak

Data sharing to support breeding decisions in a segmented beef production chain
F. Maroto-Molina, A. Gémez-Cabrera, J.E. Guerrero-Ginel, A. Garrido-Varo, J.A. Adame-Siles,
R. Santos-Alcudia and D.C. Pérez-Marin

Evolution of milk composition in cow’s milk during the time course of milking
C. Hurtaud, E. Vanbergue, C. Cirot, L. Hervé and M. Boutinaud

Effect of Spirulina supplementation in heat stressed dairy cows’ ration on milk fatty acid profile
M.A. Karatzia, M. loannidou, G. Samouris and E.N. Sossidou

Survey of mycotoxins in grain, feed and diary products in Croatia
S. Zjalic, V. Brlek, I. Sabljak, M. Grubelic, L. Coso and M. Matek Saric

Effect of dietary olive pomace supplementation on cow milk quality
F. Castellani, S. Marchetti, L. Grotta, F. Palazzo, E. Marone and G. Martino

Variability of MIR predicted cheese yield in Walloon Region of Belgium
F.G. Colinet, F. Dehareng, C. Bertozzi, D. Veselko, T. Troch, M. Sindic and N. Gengler

Effects of intensification of grazing systems on meat quality of Nelore steers in Brazil
R.R.S. Corte, S.L. Silva, A.F. Pedroso, R.T. Nassu, R.R. Tullio, A. Berndt, L.S. Sakamoto, P.H.M. Rodrigues
andP.P.A. Oliveira

Session 29. Novel milk-based phenotypes for use in breeding and
management applications in dairy production
(with EU GplusE project)

Date: Tuesday 30 August 2016; 14:00 - 18:00
Chair: G. Thaller / M. Crowe

Theatre Session 29

Potential of milk MIR spectra to develop new health phenotypes for dairy cows in the GplusE project
A. Vanlierde, C. Grelet, N. Gengler, C. Ferris, M.T. Sorensen, J. Hoglund, F. Carter, A. Santoro,

K. Hermans, M. Hostens, P. Dardenne and F. Dehareng

Potential for novel metabolite measurements in milk as biomarker phenotypes for dairy traits

J. Héglund, M.T. Sorensen, T. Larsen, L. Foldager, C. Ferris, M. Bell, F. Carter, A. Santoro, M. Crowe and
K.L.Ingvartsen
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Potential for novel glycan measurements in milk as biomarker phenotypes for dairy traits 300
A. Santoro, J. Vandepitte, M. Hostens, F. Carter, E. Matthews, W. Waegeman, A.G. Fahey, K. Hermans,
C. Ferris, M. Bell, M.T. Sorensen, J. Hoglund and M.A. Crowe

OptiMIR: Use of MIR spectra to predict multiple cow status as advisory tools for dairy farms 300
C. Grelet, N. Gengler, C. Bastin, A. Vanlierde, S. Smith, M. Gelé, H. Soyeurt, X. Massart, P. Dardenne and
F. Dehareng

Developing a bovine ketosis risk indicator using spectral analysis and animal phenotype data 301
S. Smith, V. Hicks, R. Cooper, J. Forrest, A. McRae and E. Wall

Genetic and environmental effects on individual wavenumbers of bovine milk infrared spectra 301
Q. Wang, A. Hulzebosch and H. Bovenhuis

Novel milk phenotypes based on a biological model of lactation 302
G.E. Pollott
Prediction of sheep milk chemical composition using its pH, electrical conductivity and refraction 302

A.l. Gelasakis, R. Giannakou, A. Kominakis, G. Antonakos and G. Arsenos

Representative sample selection using FT-IR milk spectra to predict dry matter intake in dairy cows 303
N. Shetty, P. Lavendahl, M.S. Lund and A.J. Buitenhuis

Milk mid-infrared spectral data as a useful tool to predict feed intake in dairy cows 303
S.E. Wallén, T.H.E. Meuwissen, S. McParland and D.P. Berry

Going beyond current limits in defining and using milk infrared spectra based phenotypes 304
N. Gengler, H. Hammami and A. Lainé

Poster Session 29

Phenotypic characterization of milk processing traits predicted by mid-infrared spectroscopy 304
G. Visentin, M. De Marchi, A. McDermott, D.P. Berry, M. Penasa and S. McParland

Traits associated with protein composition and colour of bovine milk 305
A. McDermott, G. Visentin, M. De Marchi, D.P. Berry, M.A. Fenelon and S. McParland

Session 30. Adaptation of dairy and dual-purpose cattle to harsh
environments (with Core-Organic projects: 2-ORG-Cows,
Organic Dairy Health)

Date: Tuesday 30 August 2016; 14:00 — 18:00
Chair: S. Konig / B. Furst-Waltl

Theatre Session 30

Towards preventive health management in native dual-purpose cattle via novel breeding strategies 305
S.Kénig

Animal-human-technology interactions: novel means of phenotyping cattle health and welfare 306
U. Kénig V. Borstel

Characteristics of organic dairy farm types in seven European countries 306

A. Wallenbeck, A. Bieber, A. Spengler Neff, B. Fuerst-Waltl, C. Winckler, S. lvemeyer, C. Simantke,
S. March, J. Brinkmann, T. Rousing, J. T. Sorensen, J. Walczak, P. Wéjcik and V. Ribikauskas
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Comparison of native and commercial dairy cattle breeds on organic farms in five European countries
A. Bieber, A. Spengler, B. Fuerst-Waltl, S. Ivemeyer, C. Simantke, C. Stricker, J. Walczak, A. Wallenbeck,
C. Winckler and P. Wojcik

Genetic relationships and trait comparison between and within lines of local dual purpose cattle
M. Jaeger, K. Bruegemann and S. K6nig

Possibilities and requirements for organic dairy breeding lines
M. Kargo, L. Hjorte and J.R. Thomasen

Preferences for Breeding Goal Traits for Danish Red and Jersey Cattle
M. Slagboom, M. Kargo, D. Edwards, A.C. Serensen, J.R. Thomasen and L. Hjorte

Exploring the genetic background of parasite resistance in selected lines of black and white cattle
K. Briigemann, K. May, C. Scheper, C. Strube and S. K6nig

Genotype x environment interactions in dual purpose cattle in harsh environments
B. Bapst

GXE in organic and conventional production systems in Austrian Fleckvieh cattle
C. Pfeiffer, C. Fuerst, H. Schwarzenbacher and B. Fuerst-Waltl

Defining consensus desired gains for a Kenyan Holstein-Friesian breeding goal
C.M. Kariuki, J.A.M. Van Arendonk, A.K. Kahi and H. Komen

Genotype by environment interaction for activity based estrus traits in Danish Holstein
A. Ismael, E. Strandberg, B. Berglund, M. Kargo, A. Fogh and P. Levendahl

Statistical analysis of yield milk by AMMI analysis of genotype-environment interaction
A. Hamrouni and D. M'naouer

Poster Session 30

Adaptation of Holstin Dairy Cattle to Southern Mediterranean Environmental Conditions
M. Khalifa and M. Djemali

Organic and Conventional Dairy Farmers Prefer Different Improvements in Breeding Goal Traits
M. Slagboom, M. Kargo, D. Edwards, A.C. Sgrensen, J.R. Thomasen and L. Hjorto

Dairy cows for an efficient milk production based on roughage
H. Joerg, A. Wenger, C. Aebersold, A. Burren, M. Schwarzenberger and M. Huber

Preliminary study on the meat quality of Albera bulls, an endangered cattle breed from the Pyrenees
N. Panella-Riera, M. Vitale, M. Gil and M.A. Oliver

Review on environmental benefits of organic milk production
G. Pirlo
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Session 31. Sustainable control of pig and poultry diseases
(with PROHEALTH)

Date: Tuesday 30 August 2016; 14:00 - 18:00
Chair: I. Kyriazakis / S. Millet

Theatre Session 31

PROHEALTH, production diseases and piglet mortality
S.A. Edwards, S. Matheson, F. Pandolfi, R. Thompson, T. Ploetz and I. Kyriazakis

Effects of gestation housing system on maternal stress, piglet maturity at birth and early survival
H. Quesnel, H. Pastorelli, E. Merlot, I. Louveau, L. Lefaucheur, F. Robert, M.C. Pére and F. Gondret

Relationships between sow conformation and crushing events in commercial piglet production
S.M. Matheson, G. Walling and S.A. Edwards

A framework for automatic quantification of posture state and transitions in farrowing sows
R.J. Thompson, S.M. Matheson, T. Pl6tz, S.A. Edwards and . Kyriazakis

Responses to weaning in two pig lines divergently selected on residual feed intake depending on diet
H. Gilbert, J. Ruesche, N. Muller, Y. Billon, F. Robert, L. Roger and L. Montagne

Effects of weaning conditions on immune parameters of piglets
A. Buchet, C. Belloc and E. Merlot

This little piggy went to market: applications of genomics for sustainable pig health
M.F. Rothschild, F. Bertolini, J. Harding, D. Ciobanu, B. Mote and G. Plastow

Can we select for both resistance and tolerance of pigs to PRRS?
G. Lough, H. Rashidi, I. Kyriazakis, N. Deeb, J.C.M. Dekkers, J. Lunney, R. Rowland, H.A. Mulder and A.
Doeschl-Wilson

Are the consequences of coccidiosis affected by selection improved performance?
P. Sakkas, I. Oikeh, D.P. Blake and I. Kyriazakis

Effect of breeding and sex on performance and incidence of osteochondrosis in fattening pigs
M. Karhapddi, H. Siljander-Rasi, T. Kortelainen and M.-L. Sevén-Aimonen

Dynamic response to weaning of two lines of pigs divergently selected on residual feed intake
N. Muller, H. Gilbert, F. Robert, L. Roger and L. Montagne

The effect of prebiotics to control artificial infection of Salmonella
R. Breitsma, D. Parfitt and B. Rouleau

Poster Session 31

Effect of feed level and source of vitamin D on bone mineralization and performance of broilers
P. Sakkas, R.M. Gous, T.R. Hill and I. Kyriazakis

An ELISA test for the diagnosis of the two most common nematodes in chickens
G. Das, M. Hennies and M. Gauly

Effects of oregano, attapulgite, benzoic acid on gut health of broiler chickens
I. Skoufos, I. Giannenas, N. Papaioannou, A. Tsinas, S. Skoufos, J. Anastasiou and A. Tzora
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Chestnut tannins reduce coliform post-weaning diarrhoea in piglets
M. Girard, S. Thanner, A. Gutzwiller and G. Bee

Effect of tannin structures as antimicrobial agents against pathogenic bacteria
M.M. Dakheel, F.A.H. Alkandari, M.J. Woodward, |. Mueller-Harvey, C. Drake and C. Rymer

Efficacy of a novel efficient phytate degrading bacterial 6-phytase in weaned piglets
D. Torrallardona and P. Ader

Effect of dietary mannan-rich fractions on bacterial communities, a new approach with old data
A. Corrigan and R. Murphy

Session 32. Livestock and climate change: current knowledge and policy
challenge (with WAAP)

Date: Tuesday 30 August 2016; 14:00 - 18:00
Chair: R. Ripoll-Bosch

Theatre Session 32

Livestock and climate change: can we steer a path between the devil and the deep blue sea?
P. Thornton

Global comparisons of migration and adaptation features in pastoralist communities
A. Jenet, N. Buono, K. Van Troos, S. Mason, S. Di Lello, R. Saavedra and M. Gomarasca

Towards the sustainable transformation of cattle value chains in Nicaragua
R. Van Der Hoek, B.K. Paul, M.A. Mena, C.A. Birnholz, M.A. Mora and A.M. Notenbaert

LCA results on a low emission farming concept in highly integrated pig and poultry production
T. Kaufmann, M. Binder and C. Haasken

GHG emissions, production and economics of typical French beef and dairy farms in the horizon 2035
C. Mosnier, A. Duclos, M. Lherm, B. Lelyon, J. Agabriel and A. Gac

Pasture-based livestock production in the context of climate change
F.P.O'Mara

Key factors influencing the carbon footprints of Northern Ireland dairy farms
A. Aubry, S.J. Morrison, T. Yan, P. Caskie, P. Keatley and C. Ferris

Weather influences milk yield, feed intake and feed efficiency in dairy cows
D.L. Hill and E. Wall

Animal health and greenhouse gas intensity: the paradox of periparturient parasitism
J.G.M. Houdijk, B.J. Tolkamp, J.A. Rooke and M.R. Hutchings

Equations to predict methane emissions in pasture-based systems
S. Stergiadis, C. Zou, X. Chen, M. Allen, D. Wills and T. Yan

Development of mathematical models to predict enteric methane emission from cattle in Latin America

M. Benaouda, O.A. Casteldn-Ortega and M. Gonzdlez-Ronquillo
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Poster Session 32

Nongenetic factors affecting methane emissions from dairy cattle
M. Pszczola, K. Rzewuska and T. Strabel

Ambient temperature and its effect on performance and udder health
V. Auer, C. Egger-Danner, H. Formayer, D. Leidinger, E. Ofner-Schroeck, F. Steininger, E. Zentner, K.
Zottl and B. Fuerst-Waltl

Evaluating climate change through month of calving effect on milk yield of dairy cattle
M. Djemali

Use of archaeol as a proxy for methane emission in dairy cattle
L. Sandberg, N. Krattenmacher, S. Gérs, B. Kuhla, J. Tetens, C.C. Metges and G. Thaller

The establishment of female line of alternative meat chicken for smallholder farmer’s occupation
A. Molee, W. Molee, S. Khempaka, C. Hormta, P. Mernklatoak, T. Chormai, R. Bunnom, N. Tanpol and
B. Likitdejcharoj

Session 34. Succession planning for European livestock farmers

(with Ulster Farmers Union, Young Farmers Clubs of Ulster and

EAAP Cub Club)

Date: Tuesday 30 August 2016; 14:00 - 18:00
Chair: W. Aston

Theatre Session 34

Nurturing the livestock farmers of the future
K. Poppe

Farm family succession planning
M. Lobley

Farming at the periphery of Europe: challenges and policy opportunities for livestock farms
J. Dwyer

Barriers to new entrants to farming: a Northern Ireland perspective
C. Jack, C. Miller and D. Anderson

Access to land and land mobility
A.Jagoe

Improving the connectivity between young farmers and young scientists
S.Finan

Succession at a Northern Ireland level
B. Bell
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Session 35. Advances in genomic selection

Date: Wednesday 31 August 2016; 08:30 — 12:30
Chair: H. Mulder

Theatre Session 35

Multi-breed genomic evaluations for 1 million beef cattle in Ireland
A.R. Cromie, R. Evans, J.F. Kearney, M. McClure, J. McCarthy and D.P. Berry

APY inverse of genomic relationship matrix: theory, analyses and questions
I. Misztal, I. Pocrnic, D. Lourenco and Y. Masuda

Single-step genomic evaluation with many more genotyped animals
E.A. Mdntysaari and I. Strandén

Test-Day single-step genomic evaluation using APY algorithm
M. Koivula, I. Strandén, G.P. Aamand and E.A. Mdntysaari

Efficient computations for single-step genomic evaluation
I. Strandén, K. Matilainen, G.P. Aamand and E.A. Mdntysaari

Dimensionality of genomic information and APY inverse of the genomic relationship matrix
I. Pocrnic, I. Misztal, D.A.L. Lourenco, Y. Masuda and A. Legarra

‘Gene dropping A’: Avoiding classical computations of the numerator relationship matrix in genomics
C. Edel, E.C.G. Pimentel, R. Emmerling and K.U. G6tz

Single-step SNP-BLUP with on-the-fly imputed genotypes and residual polygenic effects
M. Taskinen, E.A. Mdntysaari and I. Strandén

Single-step GBLUP using APY inverse for protein yield in US Holstein
Y. Masuda, I. Misztal and T.J. Lawlor

Single step Marker Assisted Selection in breeding value estimation: do markers add value?
B. Zumbach, M.S. Lopes, S. Wijga, R. Bergsma and E.F. Knol

Single-step genomic evaluation for fertility in Nordic Red dairy cattle
K. Matilainen, I. Strandén, G.P. Aamand and E.A. Mdntysaari

Identification of key contributors to increase phasing accuracy in complex population structures
M. Neuditschko, H.W. Raadsma, M.S. Khatkar, E. Jonas, E.J. Steinig, C. Flury, H. Signer-Hasler,
M. Frischknecht, R. Von Niedrhdusern, T. Leeb and S. Rieder

Multi-varietal genomic selection in French pig populations
C. Carillier-Jacquin, L. Tussel, J. Riquet, M.J. Mercat and C. Larzul

Poster Session 35

Justification for setting individual animal genotype call rate threshold at 85%
D.C. Purfield, M. McClure and D.P. Berry

Detection of pig genome regions determining performance traits
A. Borowska, H. Reyer, K. Wimmers, P.F. Varley and T. Szwaczkowski

Characteristics of haplotypes in a multi-breed dairy and beef cattle population
T.R. Carthy, D.C. Purfield, M. McClure and D.P. Berry
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SNP clustering associated with performance traits in chicken: entropy analysis 343
M. Graczyk, H. Reyer, K. Wimmers, R. Hawken and T. Szwaczkowski

A genome-wide association study using CNVs for production traits in Brown Swiss dairy cattle 344
R.T.M.M. Prinsen, M.G. Strillacci, F. Schiavini, A. Rossoni, B. Gredler, M.A. Dolezal, A. Bagnato and A.
Bieber

Analysis of FSHB gene polymorphism in Polish Landrace and Polish Large White x Polish Landrace sows 344
D. Polasik, M. Kumalska, Y. Sawaragi, G. Zak, M. Tyra, P. Urbanski and A. Terman

Genotyping-by-sequencing application to different livestock species 345
A. Gurgul, A. Miksza-Cybulska, |. Jasielczuk, T. Szmatota and M. Bugno-Poniewierska

Extent of linkage disequilibrium and haplotype block structure in Limousine and Simmental cattle 345
I Jasielczuk, A. Gurgul, T. Szmatofta, T. Zgbek and M. Bugno-Poniewierska

Effect of QTL number and minor allele frequency, and marker density on genomic evaluation 346
E. Karaman and M.Z. Firat

Session 36. Breeding and management aspects of diseases and welfare
related traits (with ICAR) part 1

Date: Wednesday 31 August 2016; 08:30 — 12:30
Chair: B. Furst-Waltl / M. Burke

Theatre Session 36

Hoof health and housing conditions: a never ending story?! 346
A. Fiedler, C. Kroeger and K. Schindhelm

ICAR Claw Health Atla: one year of implementation 347
N. Charfeddine, G. Thomas, A. Fiedler, K.E. Miiller, K.F. Stock, A. Steiner, A.M. Christen, V. Daniels, P.
Nielsen, D. Dépfer, B. Heringstad, C. Egger-Danner, J. Pryce and J. Kofler

The impact of claw health and lameness on fertility in Austrian dairy herds 347
J. Burgstaller, S. Guggenbichler, B. Fuerst-Waltl, F. Steininger, J. Kofler and C. Egger-Danner

Linear type traits show pronounced phenotypic relationships to foot and claw health 348
B. Fuerst-Waltl, C. Fuerst and C. Egger-Danner

Genetic parameters for hoof disorders in dairy cattle 348
S.C. Ring, A.J. Twomey, N. Byrne, E. O'Brien, R.G. Sayers, A. Geoghegan, M.L. Doherty and D.P. Berry

Breeding for healthier livestock 349
C. Maltecca, J. Howard and F. Tiezzi

Use of somatic cell count patterns for selection against mastitis 349
J.J.Vosman, G. De Jong and H. Eding

Selection for disease resistance in Canadian dairy cattle 350
F. Malchiodi, A. Koeck, J. Jamrozik, A.M. Christen, D. Kelton, F.S. Schenkel and F. Miglior

Postpartum diseases, health and fertility traits in Norwegian Red crosses and Holstein in Israel 350
E. Rinell and B. Heringstad
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Poster Session 36

Genetic variation of seasonal tick counts in South African Nguni cattle 351
N.O. Mapholi, A. Maiwashe, C.B. Banga, O. Matika, V. Riggio, M.D. Macneil and K. Dzama

Preliminary results from a largescale lameness study in Irish dairy herds 351
N. Byrne, S. Ring, A. Twomey, E. O'Brien, D. Berry and R. Sayers

Inter and intra-observer reliability of different methods for recording temperament in cattle 352
A.Vogt, I. Schlechter, E.L. Aditia, S. Schiitze, K. Hille, M. Gauly and U. K6nig Von Borstel

Genetic relationship between clinical mastitis, somatic cell score and milk in Czech Holstein 352
L. Zavadilovd, J. Bauer, L. Krpdlkovd, Z. Krupovd, M. Michali¢kovd and M. Stipkovd

Comparative study on fitness related traits in Fleckvieh and Brown Swiss cattle breeds 353
R. Neamt, L.T. Cziszter, F. Neciu, D. Gavojdian and D.E. llie

Relationship between dairy herd performance and exposure to bovine herpesvirus-1 353
R.G. Sayers
A survey of miscarriage causes in dairy herds in Poland 354

E. Bauer, J. Zychliriska-Buczek and K. Merda

An All-Ireland study of sero-prevalence for reproductively important diseases on beef cow herds 354
M.H. Parr, F. Randi, D. Barrett, M.G. Diskin and D. Kenny

Genetic relationship between type traits and number of lactations in Czech Fleckvieh cows 355
L. Novotny, L. Zavadilovd and J. Bauer

The influence of pricing systems on the economic value of traits in dual-purpose cattle 355
M. Michalickovd, Z. Krupovd, E. Krupa, L. Zavadilovd and J. Bujko

Session 37. Healthy livestock products for healthy humans (with Devenish)

Date: Wednesday 31 August 2016; 08:30 — 12:30
Chair: N. Scollan

Theatre Session 37

Livestock nutritionists or human health professionals? 356
P.G. Wall

Omega chicken: a case study 356
H. Hayes, J. Coleman and U. Lavery

Consumption of omega 3 enriched chicken and cardiovascular benefits in humans 357
A.V. Stanton
Long-chain omega-3 polyunsaturated fatty acids and cognitive performance 357

J.K. Virtanen

The effect of selenium enriched silage on the selenium status of finishing lambs and their products 358
M.R.F. Lee, H.R. Fleming, C. Hodgson, R.l. Richardson and D.R. Davies

Vitamin D3 and 25-hydroxyvitamin D supplementation in laying hen diets, on egg vitamin D content 358
S.K. Duffy, G. Rajauria, P.O. McAlpine, K.D. Cashman and J.V. O’'Doherty
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Transcriptional regulation of lipid metabolism in transition dairy goats by fish oil and stearate
G. Farina, G. Invernizzi, J.M. Caputo, A. Agazzi, V. Dell'Orto, J.J. Loor and G. Savoini

Vitamin D3 supplementation in heifers, on blood serum 25-OH-D3 and beef vitamin D3 concentration
S.K. Duffy, JV. O'Doherty, K.D. Cashman and A.K. Kelly

The effect of insect meal on egg fatty acid profile
E. Chatzidimitriou, V. Maurer, F. Leiber, M. Baranski, S. Stergiadis and G. Butler

In vitro antioxidant, ACE-inhibitory and citomodulatory properties of whey and casein proteins
C. Giromini, A.A. Fekete, J.A. Lovegrove, D.1. Givens, R. Rebucci and A. Baldi

Poster Session 37

Health beneficial omega-3 fatty acids levels in lambs of dairy breeds raised in Slovakia
M. Margetin, M. Oravcovd, O. Debrecéni, L. Luptdkovd and J. Tomka

Producing lower saturated fat dairy products by changing the dairy cow diet: the RESET study
K.E. Kliem, D.J. Humphries, O. Markey, D. Vasilopoulou, C.C. Fagan, A.S. Grandison, R. Morgan, J. Guo,
D.l. Givens and J.A. Lovegrove

Session 38. Small ruminant mortality: Seeking solutions - genetic and
environmental factors that contribute to improved survival

Date: Wednesday 31 August 2016; 08:30 — 12:30
Chair: C.M. Dwyer / J.M. Gautier

Theatre Session 38

Genetic approaches to improving lamb survival under extensive field conditions
F.D. Brien and M. Young

Small ruminant neonatal mortality: What are the important phenotypes?
C.M. Dwyer

Genetic parameters for lamb survival
A. McLaren, S. Mucha, K. Kaseja, K. Moore and J. Conington

Genetic determinism of maternal behaviour in sheep and relationship with lamb mortality
D. Hazard, A. Kempeneers, D. Foulquié, F. Carriere, E. Delval and A. Boissy

Survival rates and growing performance of lambs born from Assisted Reproductive Technologies
E. Emsen, M. Kutluca Korkmaz, B. Odevci and H. Demirezer

An on-farm experiment to assess new phenotypes: how to involve farmers?
A. Cheype, F. Tortereau and J.M. Gautier

Ease of data collection on farm; reality or myth
H. Davies and T. Canning

Panel discussion on how improving data quality related to Small ruminant mortality
C.M. Dwyer and J.M. Gautier
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Poster Session 38

Definition of a total merit index in Austrian dairy sheep and goats
B. Fuerst-Waltl and C. Fuerst

Lamb serum IgG concentration is reduced when lambs are fed using a stomach tube compared
to suckling
T.M. Boland, F.P. Campion and F.M. McGovern

The influence of ram on number of born and weaned lambs in Suffolk
J. Schmidova, M. Milerski, A. Svitakova, H. Vostra Viydrova and L. Vostry

Impact of early weaning on growth performance and small intestine development in lambs
S. McCoard, N. Hennes, F. Knol, O. Cristobal-Carballo, A. Khan and D. Stevens

Impact of early weaning on rumen development and fermentation profiles in artificially-reared lambs
O. Cristobal-Carballo, FW. Knol, S. Muetzel, M.A. Khan, D. Stevens and S.A. McCoard

Pre-lambing metabolic profile of twin-bearing ewes in a hill environment
P. Zhou, N.R. Lambe, C.R. Morgan-Davies, N.D. Sargison and T.G. McEvoy

Session 39. Longevity: a physiological and management perspective

Date: Wednesday 31 August 2016; 08:30 — 12:30
Chair: R.M. Bruckmaier / M. Vestergaard

Theatre Session 39

Potential new indicators predicting longer productive lives in dairy cows
K. Huber

Extended lactation in dairy cows
J. Sehested, C. Gaillard, T. Kristensen, J.O. Lehmann, L. Mogensen, G.M. Maciel and M. Vestergaard

Production, health and welfare characteristics of cows selected for extended lactation
J.O.Lehmann, L. Mogensen and T. Kristensen

Customising dry period length: consequences for energy balance and yield over multiple lactations
A.T.M. Van Knegsel, A. Kok, R. Van Hoeij, J. Chen, N. Mayasari and B. Kemp

Dry period plane of energy: effects on glucose tolerance in peripartum dairy cows
S.Mann, F. Leal Yepes, T. Overton, J. Wakshlag, B. Cummings and D. Nydam

The effects of offering concentrates during the dry period on dairy cow performance
R.A. Law, M. Romero Oiartzun, A. Brown, A. Gordon, A.F. Carson and C.P. Ferris

A novel method to prevent hypocalcemia: Can we improve cow health and longevity in the herd?
L.L. Hernandez

How longevity drives greenhouse gas emissions of milk produced by dairy cows in two feeding regimes
F. Grandl, S. Peter, M. Kreuzer and M. Zehetmeier

Once recorded metabolic adaptation does not allow to predict longevity in dairy cows
J.J. Gross, L. Grossen-Résti, F. Schmitz-Hsu and R.M. Bruckmaier
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Poster presentations: longevity: a physiological and management perspective
R.M. Bruckmaier and M. Vestergaard

Impact of litter size in first parity on sow lifetime performance and health
E. Andersson, J. Fréssling, B. Algers, L. Engblom and S. Gunnarsson

Poster Session 39

Polish Simmentals: early predictors of longevity
M. Morek-Kopec, W. Jagusiak and A. Zarnecki

Genetic relationships between age at first calving, its underlying traits and survival of Holsteins
J. Heise, K.F. Stock, F. Reinhardt and H. Simianer

Simulations to define the optimum lifetime management for Holstein cows
C. Gaillard, H.N. Phuong, P. Blavy and J. Sehested

Genetic correlations between energy balance and lactation persistency of Holsteins in Japan
A. Nishiura, O. Sasaki, M. Aihara and H. Takeda

Voluntarily delayed rebreeding and double insemination effects on pregnancy rates of Holstein cows
C. Gaillard, M. Vestergaard and J. Sehested

Herd dynamics and economics of different strategies for managing a herd for extended lactation
J.O.Lehmann, L. Mogensen, S. @stergaard, J.F. Ettema and T. Kristensen

Influence of the first lactation on the productive life of Holstein cows
M. Grayaa, H. Hammami, C. Hanzen, B. Rekik, A. Gillon and N. Gengler

Lost in transition: a reaction norm model to breed cows that can better cope with metabolic stress
H. Simianer, N.T. Ha, J.J. Gross, U. Schnyder, F. Schmitz-Hsu and R.M. Bruckmaier

Good legs means good stayability of the sows
T.H. Le, E. Norberg, B. Nielsen, P. Madsen, K. Nilsson and N. Lundeheim

Session 40. The role of feed evaluation systems in feeding our livestock
tomorrow

Date: Wednesday 31 August 2016; 08:30 — 12:30
Chair: J. Van Milgen

Theatre Session 40

Novel NIR predictions of the nutritive value of cereal and protein meals across animal species
S. Parker-Norman and H. Graham

INRA Feed Unit System for Ruminants: a new ‘Red Book’
P. Noziére, J.L. Peyraud and D. Sauvant

Comparative prediction of digestive interactions dairy cows
D. Sauvant, J.B. Daniel and P. Noziére

Evaluation of structural effectiveness of diets for dairy cows: an on farm comparison of systems
A. Behrendt, D. Albers, A.R. Sharifi and J. Hummel
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Conceptual model of digestion for pigs and poultry and its factors of variation
S.Roger, A. Narcy, J. Van Milgen, M.J. Duclos and E. Recoules

381

Session 41. Multifunctionality of grassland-based livestock farming systems

Date: Wednesday 31 August 2016; 08:30 — 12:30
Chair: M. Tichit

Theatre Session 41

Developing win-win outcomes across a range of grassland-based livestock farming systems

B. Dumont, M. Benoit, L. Delaby, M. Duru, O. Hughenin-Elie, S. Lemauviel-Lavenant, J. Ryschawy, R.
Sabatier and D. Vollet

Multi-indicators approach for the evaluation of efficiency of mountain dairy farms
M. Berton, E. Sturaro, M. Ramanzin and G. Bittante

Including trees in pasture-based pig systems to improve animal welfare and eco-efficiency
M. Jakobsen and A.G. Kongsted

Silvopature is a sustainable intensification option in grassland production systems
J.H. McAdam

Grassland intensification and inevitable tradeoffs between multiple ecosystem services
D.A. Fornara, E.A. Wasson, C.J. Watson and R. Carolan

Multifunctionality of extensive mountain livestock farming systems
A. Gibon and G. Balent

Research priorities for modelling livestock and grassland systems in Europe under climate change
R.P.Kipling, A. Bannink, J.C. Van Middelkoop and N.D. Scollan

The effect of stocking rate and prolificacy on profitability of an Irish lowland sheep enterprise
A. Bohan, L. Shalloo, P. Creighton, E. Earl, .M. Boland and N. McHugh

Combined modelling tools to evaluate the impact of flock mobility on ghg emissions in sheep farms
M. Benoit, J. Lasseur, A. Vigan, F. Mouillot, M. Eugéne, L. Mansard, M. Vigne, P. Lecomte and C. Dutilly

Linking deforestation-pasture restoration in Brazil's Intended Nationally Determined Contributions
R. Silva, L.G. Barioni and D. Moran

Grassland production systems: combing animal species and crossbreeding to strengthen sustainability?
P. Veysset, S. Prache, K. Vazeille and P. Dhour

Tropical grasslands: a pivotal place for a more multi-functional agriculture
M. Boval, V. Angeon and T. Rudel

Poster Session 41

Increased foraging in outdoor organic pig production: modeling environmental consequences
M. Jakobsen, T. Preda, A.G. Kongsted and J.E. Hermansen

A mixed-method study on the perception and evaluation of pictures from pig fattening barns
G. Busch, S.A. Gauly and A. Spiller
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The effect of flock size and ewe type on flock management and performance of Irish sheep farms
A. Bohan, L. Shalloo, P. Creighton, T.M. Boland and N. McHugh

Development of e-learning resources by/for users: a win-win project for teachers and students
J. Faure, G. Jalam, M. Bonneau, C. Aguilera-Charles, T. Bodin, C. Drieu, A. Drouet, M. Guillou,
L. Helary, M. Lebouter, G. Panaget and L. Montagne

Shaping the Swedish landscape: a future for the Gotland russ
A. Jansson, L. Edenius, K. Dahlborn, S. Ringmark, A. Skarin, M. Steen, E. Ockinger and C.G. Thulin

Session 42. Application of science to improve the management of stable
horses

Date: Wednesday 31 August 2016; 08:30 — 12:30
Chair: S.J. Wood

Theatre Session 42

Control of equine diseases
T. Buckley

Effect of steaming/watering of large hay square bales on particulate matter generation
G. ClauBBen and E.F. Hessel

Airborne fungi measurements in bedding hygiene quality assessment
S. Airaksinen, A. Salmela and M.-L. Heiskanen

Effect of bedding material on air quality of indoor horse stables
A.S. Santos, C. Bonaldi, S. Silva, L.M. Ferreira and H. Trindade

Lying behaviour of group-housed horses
E. Mulser, A. Zollinger, C. Wyss and |. Bachmann

Efficacy of the repellent DEET against tabanid flies on horses evaluated in a field test
C. Herholz, C. Kopp, M. Wenger, A. Mathis, S. Wegeli, F. Kdgi and N. Roth

Habituation effects to frequent road transport in sport horses
A. Vogt and W. McCormick

Improving equine management by new technologies: drivers and barriers
S. Wageli, R. Stirnimann, E. Mulser and C. Herholz

Effect of bedding material on composting temperature of horse manure
A.S. Santos, C. Bonaldi, S. Silva, L.M. Ferreira and H. Trindade

Economical assessments of the saddle horse industry in Europe: what tools for common data?
G. Bigot, C. Vial, X. Dornier, Y. Surry and H. Andersson

Poster Session 42
Tackling the itch: GWAS on insect bite hypersensitivity using IgE levels in two horse populations

L. Frangois, H. Hoskens, H.F.J. Saverkoul, E. Tijhaar, B.D. Velie, A. Stinckens, G. Lindgren, S. Blott,
N. Buys, B.J. Ducro and A. Schurink
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Session 43. Design livestock systems to meet health and welfare needs of
farm animals

Date: Wednesday 31 August 2016; 08:30 — 12:30
Chair: V. Ferrante

Theatre Session 43

Importance of the design of lying area and optimal barn climate for dairy cattle
F.J.C.M. Van Eerdenburg

Does herd size affect animal welfare in dairy cattle?
D. Gieseke, C. Lambertz and M. Gauly

The impact of husbandry conditions on claw health in Austrian dairy herds
J. Burgstaller, D. Feiersinger, B. Fuerst-Waltl, F. Steininger, J. Kofler and C. Egger-Danner

The effect of floor type on the performance of growing dairy origin bulls
V.S. Murphy, D.E. Lowe and F.O. Lively

Perch design preferences of commercial broiler chickens reared in windowed houses
C.L. Bailie and N.E. O'Connell

Field evaluation of two additional water sources regarding health and welfare aspects in Pekin ducks
L. Klambeck, F. Kaufmann, J.D. Kimmerling, N. Kemper and R. Andersson

Commercial comparison of potential dustbathing substrates for intensively farmed broilers
M. Baxter and N.E. O'Connell

Assessing the efficacy of improved animal welfare to control Campylobacter contamination in poultry
S. Messori, E. D’ Erasmo, E. Di Giannatale, P. Dalla Villa, F. Pomilio and L. lannetti

Is tail biting in growing pigs reduced by a prolonged suckling period?
A.F.Naya, C. Veit, I. Traulsen, O. Burfeind and J. Krieter

Production of undocked pigs, a survey of farmers’ experiences
T. Wallgren, R. Westin and S. Gunnarsson

Behaviour and performance of suckling gilts and their piglets in loose single housing
R. Wassmuth, C. Biestmann and H. Janssen

Poster Session 43

Effect of overstocking during the dry period on the behaviour and welfare of dairy cows
M. Fujiwara, H.M. Ensor, M.J. Haskell, A.I. Macrae and K.M.D. Rutherford

Comparison of cows’ and heifers’ stress in different automated and manual milking parlours
S.Limberg and U. Kénig V. Borstel

Improving egg production by using split-phase lighting program
H. Al-Khalaifa and A. Al-Nasser

Effect of welfare housing systems and bedding on performance of laying hen in Korea during summer
JY. Lee, S.E. Woo, D.H. Lee, D.Y. Choi, H.C. Choi and S.J. Ohh
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Fine dust particles concentration increase during feeding time in a pig barn
A. Costa, F.M. Tangorra, A. Agazzi, G. Savoini and M. Lazzari

The effect of birth-weight segregation during the growing period on swine productive features
M. Vdzquez-Gémez, C. Garcia-Contreras, S. Astiz, A. Génzalez-Bulnes, C. Ovilo and B. Isabel

Improving horse welfare at transport: definition of good practices through a Delphi procedure
S. Messori, W. Ouweltjes, K. Visser, P. Dalla Villa, H. Spoolder and W. Baltussen

Session 44. Cattle feeding practices and efficiency

Date: Wednesday 31 August 2016; 08:30 — 12:30
Chair: V. Cabrera / M. Klopcic

Theatre Session 44

Performance of dairy cows offered silages produced from grass swards or red clover/grass swards
D.J. Johnston, A.J. Dale and C.P. Ferris

Rumen temperature monitoring to assess feed efficiency of dairy cows
A. Fischer and P. Faverdin

Is PUFA transfer from grass to milk different during grazing compared with indoor feeding?
A. Elgersma

The effect of supplementing two levels of rumen buffer on rumen and milk parameters in dairy cows

P.S.J. Van Adrichem, P.A. Abrahamse and G.F. Schroeder

Novel selection criteria for rumen microbial genes to improve feed efficiency and methane mitigation

R. Roehe, R.J. Dewhurst, C.-A. Duthie, J.A. Rooke, N. McKain, D.W. Ross, J.J. Hyslop, A. Waterhouse,
T.C. Freeman, M. Watson and R.J. Wallace

Isolation and characterization of nutritionally important lactic acid bacteria from cattle gut
S. Ghazanfar, M. Qubita, F. Hassan, A. Muhammad, . Ahmed and I. Muhammad

Impact of nutritional grouping on the economics of dairy production efficiency
V.E. Cabrera

Effect of preweaning plane of nutrition on body size and age at puberty in dairy calves
A. Mendoza, S. De Trinidad, C. Vifioles, C. Cajarville, T. Morales, M. Pla, D. Ubilla, J. Soutto and E.
Gardfalo

Relationship between methane emission, residual feed intake and carcass traits of beef cattle
M.E.Z. Mercadante, P. Dominguez, J.N.S.G. Cyrillo, R.C. Canesin, L.F. Oliveira and L.G. Albuquerque

Finishing strategies for dairy bulls slaughtered at 15 months of age
B. Murphy, A.K. Kelly and R. Prendiville

Effects of dietary nitrate and increased lipid concentration on the performance of finishing steers
C.-A. Duthie, J. Rooke, S. Troy, J. Hyslop, D. Ross, A. Waterhouse and R. Roehe

In vitro degradability of selected Nigerian forages for their use in ruminant diets
0.J. Bolaji, A.S. Chaudhry and J. Dolfing

Identification of Genetic Markers Associated with Feeding Efficiency in Holstein fattening Calves
M. Cohen-Zinder, A. Asher, E. Lipkin, R. Agmon, A. Brosh and A. Shabtay
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Poster Session 44

Minerals in forage for dairy cows
B. Johansson and M. Akerlind

Effect of new sustained-release non-protein nitrogen on performance of dairy cows
J. Roquet, M. Agovino and H. Warren

Continuous measurement of pH in rumen of dairy cows fed with three total mix ratios
R. Loucka, P. Homolka, F. Jancik, P. Kubelkova, Y. Tyrolova, A. Vyborna and M. Michalickova

Use of dietary cation-anion difference (DCAD) in formulating dry cow rations
M. Agovino, P. Colturato and H. Warren

Effect of dietary cation-anion differences on rumen fermentation, digestibility and milk production
S. El-Mashed and H. Moussa

Carcass traits of Nelore steers in different Brazil grazing systems
R.R.S. Corte, S.L. Silva, A.F. Pedroso, R.T. Nassu, R.R. Tullio, A. Berndt, L.S. Sakamoto, P.H.M. Rodrigues
and P.P.A. Oliveira

Session 45. Free communications in genetics; genetic diversity and disease
genetics

Date: Wednesday 31 August 2016; 14:00 — 18:00
Chair: J. Fernandez Martin

Theatre Session 45

The important and often forgotten role of managing genetic diversity
C. Maltecca, J. Howard and F. Tiezzi

What do we mean by runs of homozygosity? Assessing effect of parameters involved in their detection
S.T. Rodriguez-Ramilo and J. Ferndndez

Predicting autozygosity via runs of homozygosity from NGS versus SNP chip data for Nellore bulls
J. Sélkner, M. Milanesi, N. Khayatzadeh, A.T. Utsunomiya, M. Ferencakovic, I. Curik, P. Aimone
Marsan, J.F. Garcia and Y.T. Utsunomiya

Inbreeding depression for semen quality traits in cattle: estimation and dissection
M. Ferencakovic, I. Curik, M. Kaps and J. Sélkner

Using runs of homozygosity to locate a new recessive mutation in a rare breed of cattle
G.E. Pollott and D.C. Wathes

Investigating Runs of Homozygosity using Whole-Genome Sequence Data in Holstein Bulls
N. Melzer, M. Sargolzaei and C. Baes

Optimum contribution selection for populations with introgression from other breeds
R. Wellmann and J. Bennewitz

The domestication history of sheep and goat
P. Orozco-Terwengel, F. Alberto, I. Streeter, M. Bruford and Nextgen Consortium

Creation of sheep divergent lines for gastro-intestinal parasitism resistance based on a QTL index
C.R. Moreno, S. Aguerre, F. Bouvier, A. Blanchard, C. Koch, J. Cortet, P. Jacquiet and G. Sallé
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Mapping genomic regions associated with resistance to infectious diseases in Ethiopian chicken
A. Psifidi, G. Banos, O. Matika, T.T. Desta, J. Bettridge, D.A. Hume, D. Tadelle, R. Christley, P. Wigley,
O. Hanotte and P. Kaiser

Functional SNP in a polygenic disease induced by high-altitude in fattening Angus steers
A. Canovas, R.R. Cockrum, D. Brown, S. Riddle, J. Neary, T. Holt, G.M. Krafsur, J.F. Medrano, A. Islas-
Trejo, M. Enns, S. Speidel, K. Cammack, K.R. Stenmark and M.G. Thomas

Genetic parameters for health traits in a multi-breed sheep population
A.C. O'Brien, N. McHugh, E. Wall, T. Pabiou, K. McDermott, S. Randles, S. Fair and D.P. Berry

Variation in the prion protein in Dutch goats for selective breeding to eradicate Scrapie
J.J. Windig, R.A.H. Hoving, J. Priem, L.J.M. Van Keulen, J.P.M. Langeveld and A. Bossers

Poster Session 45

Estimation of inbreeding based on runs of homozygosity in Finnish Ayrshire population
K. Martikainen and P. Uimari

Analysis of runs of homozygosity and genomic inbreeding in bulls of nine Swiss cattle breeds
H. Signer-Hasler, A. Burren, M. Neuditschko, B. Gredler, B. Bapst, M. Frischknecht, D. Garrick, C.
Stricker and C. Flury

Patterns of runs of homozygosity in four cattle breeds maintained in Poland
T. Szmatota, A. Gurgul, K. Ropka-Molik, . Jasielczuk, T. Zgbek and M. Bugno-Poniewierska

Integration of genetics with Zooarchaeology; Challenges of the MendTheGap
P. Miracle, V. Cubric-Curik, T. Kivisild, S. Radovi¢, M. Ferencakovi¢, D. Marchi, A. Oros-Srsen, J. Mauh
Lenardi¢, D. Radovci¢, S. Forenbaher, A. DZidi¢ and I. Curik

Do seven South African cattle breeds differ genetically?
L. Pienaar-Van Der Westhuizen, M. Scholtz, F. Neser and M. Macneil

Refining cattle breed proportion using genomic data
T.R. Carthy, R.D. Evans and D.P. Berry

Genomic characterisation of Pinzgau cattle based on high-throughput molecular information
V. Sidlovd, N. Moravéikovd, M. Ferenéakovi¢, M. Siméi¢, G. Mészdros, A. Trakovickd, O. Kadlecik,
I. Curik and R. Kasarda

Genetic and molecular characterization of native goat flock of INRA-Tunisia
S. Bedhiaf-Romdhani, Y. Ressaissi, A. Biao, M. Amills and M. Ben Hamouda

Genetic diversity of three local chicken breeds using high-density SNP-data
S. Gfeller, S. Joller, A. Burren, M. Neuditschko, C. Flury, C. Drégemiiller, E. Kump, P. Ammann and A.
Spiri

Search of selection signatures between fine wool and coarse wool sheep breeds

B. Gutiérrez-Gil, I. Gdmez-Redondo, P. Wiener, A. Sudrez-Vega and J.J. Arranz

Genetic structure of different Italian and Mexican chicken populations
M.G. Strillacci, E. Gorla, F. Schiavini, M.C. Cozzi, S.I. Roman-Ponce, F.J. Ruiz-Lopez, R.T.M.M. Prinsen,
V.E. Vega-Murillo, S. Cerolini and A. Bagnato

The effect of Pinzgauer admixture on the coat colour of Cika cattle
M. Sim¢i¢, G. Mlakar, D. Bojkovski and D. Kompan
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Genetic relationships accross different strata of data according to genomic herd descriptors
S.Kénigand T. Yin

Between breed variation in resistance to H. contortus in three indigenous goat breeds in Uganda
R.B. Onzima, R. Muckiibi, B.K. Katali, J.A.M. Van Arendonk, E. Kanis and H. Komen

The bovine genome-wide array as a source of novel SNPs in Red deer
R. Kasarda, N. Moravcikovd, A. Trakovickd and O. Kadlecik

Selecting on fat and protein content instead of milk yield would not improve dairy cows’ fertility
N. Bedere, C. Disenhaus, V. Ducrocg, S. Leurent-Colette and L. Delaby

Impacts of parentage identification in the genetic evaluation of Nellore animals in a selection herd
L.R. Silva, J.P. Eler, E.C. Mattos and J.B.S. Ferraz

Identification of reproductive trait loci by GWAS of Large White pigs from three breeding population
K. Suzuki, R. Otsu, K. Katoh, Y. Suda, E. Kobayashi, S. Mikawa and M. Taniguchi

Defining a breeding objective for Nile tilapia for Kenyan smallholder production system
S.K. Omasaki, J.A.M. Van Arendonk, A.K. Kahi and H. Komen

Genetic parameters for susceptibility to bovine herpesvirus-1 in dairy cattle
S.C. Ring, R.G. Sayers, N. Byrne, E. O'Brien, M.L. Doherty and D.P. Berry

Egg physicochemical and fatty acids composition of Portuguese autochthonous chicken breeds
M.L. Soares, J.C. Lopes, G. Thompson and J. Carvalheira

Session 46. Breeding and management aspects of diseases and welfare
related traits (with ICAR) part 2

Date: Wednesday 31 August 2016; 14:00 — 18:00
Chair: B. Furst-Waltl / M. Burke

Theatre Session 46

Providing dairy cow facilities to improve health, welfare, and productive life
T.J. Devries, M.A.G. Von Keyserlingk and D.M. Weary

Timing, costs and incidences of recorded health events on NZ dairy farms
P.R. Amer, J.I. Kerslake, N.A. Dennis, J.R. Roche and C.V.C. Phyn

Investigating the use of Mid Infrared spectral data to predict dairy cow cellular immune traits
S.J. Denholm, S.L. Smith, T.N. McNeilly, V. Hicks and E. Wall

The French observatory on genetic defect: an assessment after 15 years of operation
C. Danchin, C. Grohs and the Onab Steering Committee

A stochastic model to investigate effects of management on calves exposed to Ostertagia ostertagi
Z. Berk, Y.C.5.M. Laurenson, A.B. Forbes and . Kyriazakis

Genetic parameters for welfare and disease indicator traits generated in automatic milking systems
L. Santos, K. Briigemann and S. Kénig

Impact of the Friesian POLLED mutation on milk production traits in Holstein Friesian
L. Gehrke, D. Seichter, I. Rul3, I. Medugorac, J. Tetens and G. Thaller
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Genetic parameters for F. heptacia in Irish cattle
A.J. Twomey, R.G. Sayers, R.I. Carroll, N. Byrne, E. O'Brien, M.L. Doherty, J.C. McClure and D.P. Berry

Estimating heritabilities for fertility disorders using on-farm recorded health data
V. Miiller, K.F. Stock, R. Schafberg and H.H. Swalve

Genetic correlations of fighting ability with udder health and longevity in Valdostana cattle
C. Sartori, N. Guzzo and R. Mantovani

Correlations between health and performance traits in Vorderwaelder and Fleckvieh cattle
H.Hamann, S. Gehring and P. Herold

Pleiotropic effects in functional traits in cattle
G. Mészdros, R. Taferner and J. S6lkner

Session 47. Meat quality; the role of vertical integration (with Dunbia)

Date: Wednesday 31 August 2016; 14:00 — 18:00
Chair: T. O'Neill

Theatre Session 47

Producing and marketing quality beef: a meat science perspective
C.R. Calkins

zuLppIy chain integration; the key to delivering a consistently good product
.Law

Benefits of an integrated supply chain to the farmer
M. Jones

Session 48. Towards 5 ton of pork per sow per year

Date: Wednesday 31 August 2016; 14:00 — 18:00
Chair: E.F. Knol / G. Bee

Theatre Session 48

Developing a 5 tonne sow: Biologically Possible or Commercially Probable?
G.A. Walling and E.F. Knol

L-arginine and L-carnitine in gestating sow diets to optimise output and piglet growth
K. Reid, K. O’Driscoll, E. Magowan, J. O'Doherty and P.G. Lawlor

Improving performance of small pigs post weaning using nurse sows or starter nutrition
A. Craig and E. Magowan

Cross fostering affects the performance of both small and heavy piglets throughout production
A.M.S. Huting, I. Wellock and I. Kyriazakis

Quantifying the relation between reproduction and finishing traits
R.H. Vogelzang, E.F. Knol and L.L. Janss

Modelling fattening pig production systems: use of a dynamic, stochastic, mechanistic model
A. Cadéro, A. Aubry, L. Brossard, J.Y. Dourmad, Y. Salaiin and F. Garcia-Launay
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Fat and protein accretion in grower-finisher pigs fed two protein levels
I. Ruiz-Ascacibar, P. Stoll and G. Bee

Phase feeding groups of pigs representing high or low weight variation
E. Magowan, J. Keenan and V.E. Beattie

The effect of sex and slaughter weight on carcass quality in pigs
A. Van Den Broeke, F. Leen, M. Aluwé, J. Van Meensel and S. Millet

Performance curves for growing finishing pigs: evaluation of published growth models
F. Leen, A. Van Den Broeke, M. Aluwé, B. Ampe, L. Lauwers, J. Van Meensel and S. Millet

Calculation of economic values for new traits in Norwegian Landrace; lean meat and fat efficiency
K.H. Martinsen, D. Olsen, J. @degard and T.H.E. Meuwissen

Evolution of attitudes towards estimated breeding values in Flemish pig farmers
S. Palmans, M. Van Der Voort, S. Millet, S. Janssens, N. Buys and J. Van Meensel

Poster Session 48

EWPIG: a program to calculate economic weights of traits in pigs
Z Krupovd, E. Krupa, M. Wolfovd, J. Wolf and E. Zdkovd

Length of productive life in Czech Large White and Czech Landrace sows
E. Zdkovd, E. Krupa and Z. Krupovd

Study of lifetime performance in three pig breeds on a Hungarian commercial farm
A. Bagi-Hunyadi, S.Z. Kusza and P. Balogh

Digestible energy intake during gestation and associated sow reproductive performance
A. Lavery, P.G. Lawlor, H.M. Miller, K. O'Driscoll, D.P. Berry and E. Magowan

Session 49. Beef and dairy products, quality, human health, substitutes,

debate (with ADSA)

Date: Wednesday 31 August 2016; 14:00 — 18:00
Chair: A. Kuipers / J.F. Hocquette

Theatre Session 49

Relating beef production at farm level to human health, and the state of art of meat substitutes
J.F. Hocquette, D. Gruffat and D. Durand

Milk, milk fat and human health: can we alter milk composition on farm, do we want/need to alter it?

A.L.Lock and D.E. Bauman

Nutrition & health claims for beef, lamb and pork
M. Strong

Dairy and meat product consumption and cancer risk
E. Kampman

Debate - relation between beef and dairy products and human health
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Session 50. Genetics of feed efficiency and methane emissions

Date: Wednesday 31 August 2016; 14:00 — 18:00
Chair: E. Wall

Theatre Session 50

Genetic and genomic analyses of enteric methane emissions of dairy cattle 449
Y. De Haas, J.E. Pryce, E. Wall, S. McParland, G. Difford and J. Lassen

Feed efficiency and methane emissions in dairy cattle: overview of the current data recording 449
A. Butty, A. Wilson, V. Osborne, C. Baes and F. Miglior

An international initiative to decrease the environmental footprint of dairy cattle using genomics 450
F. Miglior, C.B. Baes, A. Canovas, M. Coffey, E.E. Connor, M. De Pauw, B. Gredler, E. Goddard, G. Hailu,
V. Osborne, J. Pryce, M. Sargolzaei, F.S. Schenkel, E. Wall, Z. Wang, T. Wright and P. Stothard

Genome-wide association study and genomic prediction for methane emission in Danish Holstein cattle 450
J. Lassen, P. Lavendahl, G. Su and G. Sahana

Genome wide association study (GWAS) of methane emissions in Australian Angus 451
C.LV. Manzanilla-Pech, Y. De Haas, R.F. Veerkamp, K.A. Donoghue, P.F. Arthur and J.E. Pryce

Breeding for feed efficiency does not decrease methane production in growing lambs 451
G. Rose, B. Paganoni and A.N. Thompson

Heterogeneity in genetic variation for feed intake and adjusted feed intake between dairy cow breeds 452
B. Li, B. Berglund, W.F. Fikse, J. Lassen and P. Lavendahl

Transcriptomics of feed efficiency in Nordic dairy cattle 452
S.M. Salleh, G. Mazzoni, J.K. Hoglund, D.W. Olijhoek, P. Lund, P. Lavendahl and H.N. Kadarmideen

Dissecting purebred-crossbred interaction for feed intake in pigs: feed ingredients 453
R. Bergsma, R.M. Godinho and C.A. Sevillano

Partitioning genetic variance of metabolizable energy efficiency in dairy cows 453
T. Mehtié, E. Negussie, P. Mdntysaari, E.A. Méntysaari and M.H. Lidauer

Live weight prediction and genetic parameter estimation using type traits for Italian Holstein cows 454
R. Finocchiaro, J.B.C.H.M. Van Kaam, M. Marusi, A. Varotto and M. Cassandro

Gompertz model improves breeding value prediction for feed conversion ratio for incomplete weights 454
V.H. Tran-Huynh, H. Gilbert and I. David

Session 51. Animal nutrition contributing to reduced environmental impact

Date: Wednesday 31 August 2016; 14:00 — 18:00
Chair: S. Decampeneere

Theatre Session 51

Environmental impact of feed optimization: alternative protein sources in pig diets 455
H.H.E. Van Zanten, P. Bikker, B. Meerburg and I.J.M. De Boer

A diet formulation tool designed to reduce the environmental impact of pig production systems 455
S.G. Mackenzie, I. Leinonen, N. Ferguson and I. Kyriazakis
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Economic and environmental optimization of feed sequence plans in pig fattening unit
F. Garcia-Launay, L. Brossard, T. Plantevin and J.Y. Dourmad

The effect of nutrition on environmental impacts of pig production depends on production context
A.N.T.R. Monteiro, F. Garcia-Launay, L. Brossard, A. Wilfart and J.Y. Dourmad

Greenhouse gas emissions from alternative calf to beef production systems
P. Crosson, B. Murphy and R. Prendiville

Effect of tannins from Birdsfoot trefoil and dietary protein level on nitrogen turnover of lambs
E. Seoni, G. Battacone, M. Corpataux, Y. Arrigo, F. Dohme-Meier and G. Bee

Effects of breed and concentrate supplementation on nitrogen utilisation in ewes fed fresh grass
Y.G. Zhao, A. Aubry, N.E. O'Connell and T. Yan

Treatment with lactic acid of concentrates alleviates the lack of inorganic P in dairy cow diets
Q. Zebeli, A. Khol-Parisini, E. Humer, H. Harder and E. Mickdam

Effect of pure extracts on in vitro CH, production using rumen fluid of cows fed the same extracts
G. Rossi, L. Maccarana, V.A. Vieira, M. Cattani, F. Tagliapietra, S. Schiavon and L. Bailoni

Methane mitigation in dairy cattle with 3-NOP in an on-farm trial
D. Van Wesemael, N. Peiren, L. Vandaele, V. Fievez, S. Duval and S. De Campeneere

Effect of linseed plus nitrate on methane emission in bulls, animal health and residues in offal
M. Doreau, M. Arbre, Y. Rochette, C. Lascoux and C. Martin

Effects of dietary nitrate and increased lipid on methane emissions from beef cattle are independent
S. Troy, J.A. Rooke, R.J. Wallace, C.-A. Duthie, J.J. Hyslop, D.W. Ross, T. Waterhouse and R. Roehe

How does nutrient intake affect methane emission from slurry in pigs?
W. Antezana, S. Calvet, P. Ferrer, P. Garcia-Rebollar, C. De Blas and A. Cerisuelo

Isotopic natural abundance as biomarkers of between-animal variation in feed efficiency in ruminants
S.J. Meale, I. Ortigues-Marty, C. Chantelauze, A.M. Schiphorst, R. Robins and G. Cantalapiedra-Hijar

Poster Session 51

Ensiling forage soybean with or without bacterial inoculants on nitrogen and energy retention
B.D. Nkosi and A. Van Niekerk

Nitrogen-use-efficiency of beef cows fed total mixed ration, grass silage or grazed on pasture
H. Scholz and G. Heckenberger

Methanogenesis of a native pasture combined whith trhree protein supplements
M. De J. Marichal, L. Piaggio, R. Comesana and E. Gomez

Effect of soybean meal substitution with alternative protein sources on beef cattle carbon footprint
L. Boselli, G. Pirlo and L. Migliorati

The effect of lowering dietary lysine content on broiler performance
M.E.E. Ball

Alternative sampling types for assessing the composition of the rumen microbial community in cattle

I. Tapio, K.J. Shingfield, N. McKain, A. Bonin, D. Fischer, A.R. Bayat, J. Vilkki, P. Taberlet, T.J. Snelling
andR.J. Wallace
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Enteric methane emissions of cows in two contrasted low input dairy grassland-based systems
M. Eugéne, A. Danglard, F. Fournier, Y. Rochette, D. Pomiés and A. Farruggia

DREEM: model on enteric methane emissions in sheep farms
M. Eugéne, L. Mansard, A. Vigan, M. Meuret, J. Lasseur, M. Benoit and P. Lecomte

Supplementation of Turi or Moringa fodder in crossbred goats diets on methane production
P. Paengkoum and S. Paengkoum

Effect of plant oil or nitrate supplementation on methane production and rumen fermentation of goats

P. Paengkoum, J. Khotsakdee and S. Paengkoum

Mitigation of greenhouse gas emissions from two different Emilia-Romagna (Italy) dairy systems
A. Dal Pra, L. Valli, M.T. Pacchioli, R. Chiarini and M. Montanari

Effect of a lipid-garlic treatment on archaeal community establishment and rumen function in lambs
C. Saro, M. Bernard, D. Graviou, Y. Rochette, C. Martin, M. Doreau, H. Boudra, M. Popova and D.P.
Morgavi

How does nutrient intake affect ammonia emission from slurry in pigs?
W. Antezana, S. Calvet, P. Ferrer, P. Garcia-Rebollar, C. De Blas and A. Cerisuelo

In vitro rumen fermentation and methane output of autumn grass fertilised at two rates of nitrogen
A. O’Connor, A.P. Moloney, P. O'Kiely, P. Nolan, T. Boland and M. McGee

The effect of breed on nitrogen utilisation efficiency of first lactation dairy cows
T. Gilfedder and T. Yan

Effects of breed and concentrate supplementation on methane emissions from ewes fed fresh grass
Y.G. Zhao, A. Aubry, N.E. O'Connell and T. Yan

The effect of by-product based concentrates on feed intake and milk production in dairy cows
J. Karlsson, R. Spdrndly, M. Patel and K. Holtenius

Effects of dietary nitrate on rumen microbial species in beef cattle fed different basal diets
J.A. Rooke, R.J. Wallace, N. McKain, C.-A. Duthie, S. Troy, J.J. Hyslop, D.W. Ross, T. Waterhouse and R.
Roehe

Session 52. Equine tourism and applying science to maximise rider and
horse welfare

Date: Wednesday 31 August 2016; 14:00 — 18:00
Chair: M. Fradinho

Theatre Session 52

Innovation in equestrian tourism
N. Vaugeois

Native Breeds as socio-natural constructs and cultural heritage artefacts
R. Evans

Automated quality feedback for dressage riders using inertial sensors
R.J. Thompson, S.M. Matheson, T. Ploetz, S.A. Edwards and I. Kyriazakis
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Eye and rectal temperature, cortisol concentration, heart rate in assessment of stress in racehorses
M. Soroko, K. Howell, A. Zwyrzykowska, K. Dudek, P. Zieliriska and Z. Dobrzariski

Could a leisure horse grading system improve horse-rider matching and equine welfare within the UK?
R. Lawson and C. Brigden

The horse’s voice: How trainers and riders make the horse’s needs relevant in dressage training
C. Lundgren

E-carriage: An opportunity for animal-friendly equine tourism
S. Wégeli, G. Schmidt, A. Scheurer and A. Hochuli

Wellness and equestrian tourism-innovation and product development
I. Sigurdardéttir

Cluster development and innovation in equestrian tourism in North West of Iceland
I. Sigurdardéttir and R. Steinporsson

Equestrian tourism and innovations: from the adventurer to the connected rider (France)
S. Pickel-Chevalier

Comparison of snaffle bits made either in steel or titanium in show jumping horses
N. Guzzo, C. Sartori, C. Stelletta, L. Bailoni and R. Mantovani

Poster Session 52

Analysis of the testing horses for therapeutic purposes in the Czech Republic
B. Hofmanovd, D. Houdovd, I. Majzlik, H. Vostrd-Vydrovd and L. Vostry

Thoroughbred horse cortisol levels during training session and impact on racing achievements
A. Zwyrzykowska, K. Spitalniak and R. Kupczyniski

The effect of Human interactions with horses on physical and emotional wellbeing
A. Sepetkaité, R. Cicénaité, K. Berskiené, A. Vainoras, R. Sveistiené and M. Landauskas

Session 53. Animal behaviour and nutritional requirements

Date: Wednesday 31 August 2016; 14:00 — 18:00
Chair: L. Boyle

Theatre Session 53

Animal behaviour and animal nutrition science working together to support livestock production
S.A. Edwards and H.A.M. Spoolder

Measurement and analysis of drinking behaviour traits in broilers
J. Rusakovica, T. Ploetz, V.D. Kremer, S. Avendano and |. Kyriazakis

Feeding and drinking behavior of dairy cows at heat stress
M.A. Karatzia, A. Kalogianni and E.N. Sossidou

Feeding behaviour, explained by temperament and dominance, impacts feed efficiency in beef cattle
P. Llonch, M. Somarriba, M.J. Haskell and S.P. Turner

Impact of length of straw by the use of a straw mill on the selective feeding of young cattle and th
H. Scholz, B. Fischer and T. Béithge
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Effect of antioxidant supplementation on serum a-tocopherol in horses undergoing moderate exercise 480

E. Veldzquez-Cantdn, A.H. Ramirez-Pérez, L.A. Zarco, J.C. Ramirez-Orejel and J.C. Angeles-Herndndez

High rate monitoring CH, production dynamics and their link with behavioral phases in cattle
Y. Blaise, F. Lebeau, A.L.H. Andriamandroso, Y. Beckers, B. Heinesch and J. Bindelle

Non-invasive indicators of rumen function and stress in dairy cows
L.J. Tennant, G.A. White, R. Anand-Ivell and P.C. Garnsworthy

Accuracy of a commercially available activity monitor to record feeding and rumination time
E. Kennedy, M. Ryan, E. Harty, L. Mullane and D.P. Berry

Ruminating and feeding behaviour in grazing dairy herds
A. Spengler Neff, J.K. Probst, F. Leiber and S. lvemeyer

Poster Session 53

Adaptation of dairy cows to grazing after TMR feeding in early lactation on hepatic gene expression
A.L. Astessiano, P. Chilibroste, D.A. Mattiauda, A. Meikle and M. Carriquiry

Overstocking dairy cattle during the dry period affects DHEA and cortisol secretion
M. Fustini, A. Palmonari, G. Galeati, G. Gabai, D. Bucci and A. Formigoni

Session 54. Climate and welfare smart housing systems (with OptiBarn
project)

Date: Wednesday 31 August 2016; 14:00 — 18:00
Chair: T. Amon / |. Halachmi

Theatre Session 54

Effect of lactation number on the respiratory rate of dairy cows on hot days
S. Pinto, W. Pauw, C. Ammon, J. Heinicke, W. Heuwieser and T. Amon

Technical note: Validation of a device for automatically measuring of lying behaviour in dairy cows
J.C.S. Henriksen and L. Munksgaard

Air flow patterns and gas concentration distribution in naturally ventilated barns
M. Koenig, D. Janke, S. Hempel, C.K. Saha, M. Fiedler, W. Berg and T. Amon

The welfare of dairy cows in continuously housed versus pasture-based production systems
G. Arnott, C.P. Ferris and N.E. O'Connell

Simulation of the indoor climate of livestock buildings: a tool to assess climate change scenarios
G. Schauberger

Bayesian Networks to assess potential barn adaptations to climate change in dairy farms
E. Galdn, A. Del Prado, E. Sanchis, F. Estellés and S. Calvet

Nighttime cooling improves milk yield of dairy cattle exposed to moderate heat stress
U. Serbester, S. Goncu and M. Gorgulu

Poster Session 54

Comparison of three techniques for measuring enteric methane emissions by ruminants
M. Arbre, C. Martin, Y. Rochette, C. Lascoux, M. Eugéne and M. Doreau
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Session 55. Free communications in genetics

Date: Thursday 1 September 2016; 08:30 — 11:30
Chair: N. Ibanez-Escriche

Theatre Session 55

Genetic control of environmental variation: Different structures of residual variance in DHGLM model
M. Felleki, A. Gilmour and L. Bodin

Genetics of carcass condemnations and relationships with growth, backfat and uniformity in pigs
H.A. Mulder, P.K. Mathur, R.H. Vogelzang and E.F. Knol

Selection for intramuscular fat in rabbits: direct and correlated responses
M. Martinez Alvaro, P. Herndndez Pérez and A. Blasco Mateu

A deficient protein supply could be affecting selection for growth rate in rabbits
P.J. Marin-Garcia, E. Blas, C. Cervera and J.J. Pascual

Investigating genes and enzymes related to intramuscular fat content in pig meat
M. Zappaterra, M. Deserti, P. Zambonelli and R. Davoli

Genetic analysis of stillbirth, birth weight and fertility traits in Landrace and Large White pigs
E. HeuB3, C. GroBBe-Brinkhaus, M.J. Préll, H. Henne, A.K. Appel, K. Schellander and E. Tholen

Comparison of male selection strategies in Finnish blue fox population using stochastic simulation
J. Peura, A.C. Serensen and L. Rydhmer

Genetic relationship between polledness and other relevant traits in Holstein dairy cattle
H. Dressel, M. Wensch-Dorendorf and H.H. Swalve

Genome-wide association and prediction studies using a Bayesian dominance model
J. Bennewitz, T.H.E. Meuwissen and R. Wellmann

Increased prediction accuracy using a genomic feature model including information on QTLs
P.Sarup, J. Jensen, T. Ostersen, M. Henryon and P. Serensen

Poster Session 55

Effect of selection for residual variance of litter size on biochemical parameters in rabbits
M.L. Garcia, K. Zbynovska, P. Petruska, I. Bovdisovd, A. Kalafovd, M. Capcarova, A. Blasco and M.J.
Argente

Effect of selection for residual variance of litter size on body condition in rabbits
E.W. Calle, M.L. Garcia, A. Blasco, M.E. Garcia and M.J. Argente

Survival and pregnancy differences between lines divergently selected for environmental variability
N. Formoso-Rafferty, I. Cervantes, M. De La Flor, N. Ibdiiez-Escriche and J.P. Gutiérrez

Widespread third order linkage disequilibrium in the swine genome
L. Gomez-Raya, M.C. Rodriguez, L. Silié, C. Barragdn and W.M. Rauw

Exact calculation of the Mendelian sampling covariability and their application in mating decisions
S. Bonk, M. Reichelt, F. Teuscher, D. Segelke and N. Reinsch
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Session 56. Amazing grazing part 1

Date: Thursday 1 September 2016; 08:30 — 11:30
Chair: A.Van den Pol-Van Dasselaar / J.L. Peyraud

Theatre Session 56

New developments in grassland to make grazing management easier
M. O’'Donovan, A. Geoghegan, M. O’Leary and L. Shalloo

Combining automatic milking and grazing using detailed cow information
A.H. Ipema, G. Holshof, F.W. Oudshoorn, C. Allain and F. Flessire

Analysis of behaviour of grazing cattle based on GPS and accelerometer data
J.Maxa, S. Thurner, M. Kaess and G. Wend|

The use of a virtual electric fence for dairy cow grazing
P.H. Hogewerf, P. Koene and A.H. I[pema

Satellite imagery to support sheep management in Tierra del Fuego, Chile
S. Radic, M. Villa, C. Moraga, R. Murioz and J. McAdam

Grazing behaviour in dairy cows as a predictor of grass intake
R.L.G.Zom, J.T.N. Van Der Werf, B. Timmer, D. Hoeksma and C.G. Van Reenen

Cut and Carry: Investigating higher proportions of fresh grass in the diets of high yielding cows
P.R. Hargreaves, M.A. Lee and D.J. Roberts

Effect of ewe prolificacy & stocking rate on lamb growth, production efficiency and carcass output
E. Earle, N. McHugh, T.M. Boland and P. Creighton

Use of grazing in a dairy goat farm to design sustainable production systems in France
H. Caillat, B. Ranger, E. Bruneteau, C. Paraud and R. Delagarde

Poster Session 56

Influence of a virtual fence on synchronicity and social grouping of dairy cows
P. Koene

The effects of early lactation pasture allowance and duration on milk yield
E. Kennedy, L. Delaby, J.R. Roche, B. Horan and E. Lewis

Effect of grazing rotation length on dairy cow performance grazing at two herbage allowances
L.A. Pérez-Prieto, H. Gonzalez-Verdugo and R. Delagarde

Different energy sources with or without additives for pasture finished beef heifers
C.W. Cruywagen, M.N. Engelbrecht, L.C. Hoffman and W.H. Hoffman

Pasture allocation time and tannins in partial mixed ration: intake and performance of dairy cows
C.A. Pozo, C. Cajarville, J.L. Repetto, M. Cuffia, A. Ramirez and G.V. Kozloski

Effect of prolificacy potential & stocking rate on ewe body weight & body condition score
E. Earle, N. McHugh, T.M. Boland and P. Creighton

Factors affecting the grazability of grass varieties
N. Byrne, M. O'Donovan, L. Delaby and T.J. Gilliland
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Effects of two types of pastures on the performance of lambs during autumn in Western Patagonia
H.F. Elizalde, M. Tapia, R. Morales and M. Silva

Assessment of artificial neural networks to predict digestibility of ryegrass
G.A. Burns, A. Byrne, D. Johnston and T.J. Gilliland

Comparative grazing behaviour of lactating dairy crossbred suckler and beef suckler cows
M. McManus, R. Prendiville, T. Boland, S. McCabe and P. Creighton

(Some) slurry is good for (some) earthworms
A.K. Murchie, R.P. Blackshaw, A.W. Gordon and P. Christie

Quality and Management of Horse Pastures in Switzerland
F. Kdgi, B. Reidy, H. Hertzberg and C. Herholz

Circulating microRNA expression changes during grazing in cattle
S. Muroya, H. Ogasawara and M. Hojito

Automating measurements of grassland production
A. Van Den Pol-Van Dasselaar and M.W.J. Stienezen

Session 57. Precision Livestock Farming (PLF): pathways to
commercialisation
(with EU-PLF project, BSAS & AGRI-EPI Centre UK) part 1

Date: Thursday 1 September 2016; 08:30 — 11:30
Chair: I. Halachmi / R. Dewhurst

Theatre Session 57

On-farm technologies to understand variation in growth performance
W. Thomson

Use of new sensor derived data in Australian dairy systems
C.E.F. Clark and S.C. Garcia

Mixed ration and free cow traffic in automatic milking: effects on production and milking frequency
M. Patel, H. Driscoll and E. Sp6rndly

Increasing milking frequency and milking yield in robotic milking using an automatic herding system

U. Drach, A. Degani, T. Pnini, I. Izhaki and I. Halachmi

Using automation to identify and prevent health problems in dairy cattle
T.J. Devries

Modeling individual voluntary feed intake based on feeding behavior
I. Richter, I. Halachmi and Y. Parmet

Rumen telemetry as an aid to managing water intake
T.T.F. Mottram and D. Bradley

A multi-Kinect system for monitoring and measuring functional traits in dairy cows
J.Salau, J.H. Haas, W. Junge and G. Thaller

Spatial, inter and intra-cow repeatability of thermal imaging
D.T. Byrne, H. Esmonde, D.P. Berry and N. McHugh
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Poster Session 57

Classifiers based on 3D-head acceleration data used for lameness detection 511
Y. Link, J. Salau, S. Karsten and J. Krieter

Session 58. Creating an enduring dairy sector post quota (with ADSA,
Erasmus+-ISM+ project, EuroDairy project) part 3

Date: Thursday 1 September 2016; 08:30 — 11:30
Chair: A. Kuipers

Theatre Session 58

Electricity and water consumption on Irish commercial dairy farms 512
P. Shine, M.D. Murphy and T. Scully

Strategies of the Walloon dairy breeders faced to the uncertain dairy future 512
A.-C.Dalcg, T. Dogot, H. Soyeurt, Y. Brostaux, F. Vanwindekens, E. Froidmont, P. Rondia, B. Wyzen, A.
Masure, C. Bauraind and Y. Beckers

Potential effects of herd expansion on cow welfare in a pasture-based dairy industry 513
J. Marchewka, J.F. Mee and L. Boyle

Understanding the mechanism of impacts of agricultural science. A case study: Dairy Fertility Index 513
S. Fowler and P. Midmore

Knowledge management on Austrian dairy farms 514
T. Gehmair, B. Fuerst-Waltl, F. Sturmlechner, M. Drillich, M. Wéckinger, C. Egger-Danner and M.
Wurzinger

Sources of information for small-holder cattle farmers in North West Province, South Africa 514
D.M. Motiang and E.C. Webb

Participatory famers trials for increasing productivity of smallholders dairy production in Nepal 515
D. Sapkota

Poster Session 58

Using farming system approach for creating new occupations for small holder farmers in Thailand 515
A. Molee, W. Molee, B. Likitdejcharoj, T. Chormai, C. Hormta and P. Mernklatoak

Session 59. Free communications sheep and goat production

Date: Thursday 1 September 2016; 08:30 - 11:30
Chair: J. Conington

Theatre Session 59

Breeding ewe replacements to lamb at 1 year of age: effects of ewe genotype and live weight at join 516
T.W.J. Keady and J.P. Hanrahan

Genetic management without pedigree: effectiveness of a breeding circle in a rare sheep breed 516
J.J. Windig, M. Verweij, M. Maurice-Van Eijndhoven and K. Oldenbroek

Selection of Norwegian White Sheep rams for Al on EBV and ram circle connectedness 517
J.H. Jakobsen, T. Blichfeldt and R.M. Lewis
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An across breed comparison of Irish versus New Zealand ovine genetics
F.M. McGovern, P. Creighton, H. Walsh, K. McDermott, E. Wall and N. McHugh

RFI divergent lines in sheep and relationship with TMR RFI: first results
D. Francois, J.L. Weisbecker, E. Ricard, J.F. Bompa, D. Marcon, F. Bouvier, C. Moreno,
C. Marie-Etancelin and F. Tortereau

Relations between farmers and cheese-makers in dairy ewe sector: what room for sector coordination?
M. Millet and F. Casabianca

World sheepmeat production: a meta-analysis
L.E. Robles Jimenez, A. Partida De La Peria, O.A. Castelan Ortega, S. Radic and M. Gonzalez Ronquillo

Species, breeds and potential for improvement in animal fibre production in Europe
H. Galbraith, M. Antonini, M. Gerken, J.P. Gutierrez Garcia, R. Niznikowski, C. Renieri, M. Wurzinger
and D. Allain

Poster Session 59

Heritabilities for preweaning and its genetic correlations with other traits in Peruvian alpacas
A. Cruz, I. Cervantes, A. Burgos, R. Morante and J.P. Gutiérrez

Lifetime production of Istrian pramenka sheep in Slovenia
D. Kompan

Birthcoat type and lamb survival in the French Romane sheep breed
D. Allain, Y. Boudillon, D. Marcon and D. Frangois

Genetic loci involved in antibody response to Mycobacterium avium ssp. paratuberculosis in sheep
F. Palazzo, G. Marras, E. Nicolazzi, E. Pieragostini, F. Petazzi, G. Gandini, G. Pagnacco, P. Crepaldi, J.L.
Williams and G. Minozzi

Predicting intake from faecal chemical composition in pre-weaned lambs consuming milk and pellets
A.S. Danso, P.C.H. Morel, P.R. Kenyon and H.T. Blair

Effect of three rearing systems on ewe milk production and lamb growth in dairy sheep
M. Margetin, M. Oravcovd, O. Bucko, J. Margetinovd and J. Huba

Sexually-active rams and bucks as sustainable tools for out-of-season reproductive control
J.A. Delgadillo, J.A. Abecia, M. Keller, L. Zarazaga, H. Herndndez, M. Chasles and P. Chemineau

Mechanistic model to analyse the effect of body weight and milk production in dairy sheep
J.C. Angeles Hernandez, S.S. Radic Schilling, M.A. Vera Arias, R.A. Echeverria Perez, O.A. Castelan
Ortega, A.H. Ramirez Perez and M. Gonzalez Ronquillo

Intake and total phenolic content of milk of goat as affected by the forms of two-stage olive cake
G. Keles, F. Akgul Yildiz and S. Unubol Aypak

Use of olive polyphenols in the diet of dairy sheep: effects on milk and rumen liquor FA composition
A. Cappucci, S. Alves, R. Bessa, G. Conte, A. Serra and M. Mele

Production performance of ram and castrated hill lambs offered a range of diets
A. Aubry, D. Irwin, M. Connolly, J. McKinnie-Hill, T. Hagan, L. Farmer, S. Watson and F. Monahan

Effect of eCG and GnRH administration on reproductive performance of Khalkhali goat
V. Vahedi and H. Abdi Benemar
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Effect of polyethylene glycol 4000 supplementation on the performance of indigenous Pedi goats 526
D. Brown, J.W. Ng‘ambi and D. Norris

Intake and digestibility of lambs fed cassava silage with dry tamarind residue 526
C.M. Souza, R.L. Oliveira, M.S. Borja, C.B. Pellegrini, N.J.A. Dos Santos, D.R. Menezes and T.V. Voltolini

The Icelandic heritage goat breed: conservation supported by utilization 527
O.R. Dyrmundsson

Comparative analysis of growth curves of Awassi lambs fed different protein diets 527
PY. Aad, R. Makdessi, R. Ghorayeb, K. Houchaymi and S. Abi Saab

Session 60. Free communications in animal health and welfare

Date: Thursday 1 September 2016; 08:30 — 11:30
Chair: G. Das

Theatre Session 60

Factors influence the behavioural parameters displayed during milking in dairy ewes 528
P. Simitzis, I. Seferlis, M. Goliomytis, I. Bizelis and I. Politis

Effect of grouping hour on agonistic behaviour of goats after introduction of unfamiliar individuals 528
M. Almeida, J. Magalhdes, C. Araujo, J. Almeida, G. Stilwell and S. Silva

Is the Qualitative Behaviour Assessment a suitable method to assess positive emotions in pigs? 529
I. Czycholl and J. Krieter

Oxytocin candidate genes and maternal behaviour of sows 529
L. Rydhmer and E. Jonas

The added value of molecular phenotypes: towards the identification of animal welfare proxies 530
L. Fontanesi, S. Bovo, G. Schiavo, G. Mazzoni, A. Ribani, V.J. Utzeri, S. Dall’Olio, F. Bertolini, F. Fanelli,
M. Mazzullo, G. Galimberti, D.G. Cald, P.L. Martelli, R. Casadio, P. Trevisi, P. Bosi and U. Pagotto

Genetic Analysis of Feather Pecking and Mortality in Laying Hens 530
A.R. Sharifi, C. Reimer, N.T. Ha, M. Erbe, D. Cavero, R. Preisinger and H. Simianer

Foot pad health and mortality as part of ‘controlling’ in commercial Turkey Production 531
K. Toppel, H. Schoen, F. Kaufmann, M. Gauly and R. Andersson

Results of a desk study on best practices for animal transport 531
M.A. Mitchell and H.A.M. Spoolder

Sow removal patterns in Norwegian and US farms 532
S.L. Thingnes, T. Aasmundstad, L.T. Bogevik, J. Kongsro and E. Grindflek

Welfare assessment of Low Atmospheric Pressure Stunning in chickens 532
J.E. Martin, K. Christensen, Y. Vizzier-Thaxton, M.A. Mitchell and D.E.F. McKeegan

Poster Session 60

Inter-observer reliability of scoring of skin and other welfare-related lesions in finisher pigs 533
N. Van Staaveren, A. Diana, L. Boyle and J.A. Calderdn Diaz
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Determination of some biochemical parameters in the blood of camels in Algeria
N. Sahraoui, O. Douadji, A. Doudou, M. Brahim Errahmani, D. Guetarni and J.L. Hornick

Use of haemoglobin analysis to evaluate anaemia status of piglets after weaning
E. Royer, F. Barbé, D. Guillou, Y. Rousseliére and E. Chevaux

vitality measured at birth is a better indicator of survival than measured 3 hours post-partum
H. Davis, A.E. Taylor and H.M. Miller

Genome-wide association study of the Eimeria maxima response in Cobb500 broilers
E. Hamzi¢, M.-H. Pinard-Van Der Laan, A.J. Buitenhuis, R. Hawken and B. Bed’hom

Genome wide association analysis for cell mediated immune response in chicken
V. Raeesi, A. Ehsani, R. Vaez Torshizi, M. Sargolzaei, A.A. Masoudi and R. Didehban

Identification of bovine respiratory disease causative bacteria using an amplicon sequencing assay
D. Johnston, M.S. McCabe, P. Cormican, G. Murray, M. McGee, S.M. Waters, D.A. Kenny, A.K. Kelly and
B. Earley

Phenotypic Profile of Enterobacteriaceae in Poultry Faeces, Litters and Water to farms in Nigeria
0.0. Adebowale and O.K. Adeyemo

Effect of prolonged storage of duckeggs with warming system on reproduction, growth and carcass
M. Waehner, H. Pingel and H. Sun

Towards mixed models focusing on the animal nature of body condition: Reproductive rabbit does
A. Arnau-Bonachera, D. Savietto and J.J. Pascual

Preliminary Association analysis of SLC6A4 SNPs with behavioural traits in PRE dressage competitions
S. Negro, M. Solé, M.J. Sdnchez, E. Bartolomé, A. Molina and M. Valera

Effect of yeast based interventions on reducing Campylobacter spp., colonisation broilers
A. Corrigan and R. Murphy

Detection of faecal and gut contamination on chicken carcasses using a chlorophyll-based marker
S.A. Morgan, V.J. Theobald, D. Leemans, A.P. Gay and N.D. Scollan

Comparative study of inactivation of B. sporthermodurans by hydrostatic pressure and heat treatment
C. Aouadhi, H. Simonin, A. Maaroufi, M. Djemali and S. Mejri

The components of litter size in rabbits: effect of Ano-Genital Distance
R. Belabbas, M.L. Garcia, H. Ainbaziz, A. Berbar, G.H. Zitouni, N. Benali, M. Lafri and M.J. Argente

Session 61. Genetic and environmental factors to understand dysbiosis in
the Gl tract of pigs (with PiGutNet)

Date: Thursday 1 September 2016; 08:30 — 11:30
Chair: P. Trevisi

Theatre Session 61

COST Action FA1401-European network on the factors affecting the gastro-intestinal microbial balance
P. Trevisi

Microbes, diet and host: how do they interact in newborn piglets ?
T. Thymann
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The porcine gut microbiota: composition and links with host’s genetics and phenotypes 541
J. Estellé and C. Rogel-Gaillard

Delineating spatio-temporal processes in the gut mucosa of pigs 542
B. Hulsegge, J.M.J. Rebel, D. Schokker and M.A. Smits

The effect of host genetics factors on shaping pig gut microbiota 542
M. Maushammer, A. Camarinha-Silva, M. Vital, R. Wellmann, S. Preuss and J. Bennewitz

FUT1 gene polymorphism: impact on gut microbiota, immune response and metabolomic
profile of piglets 543
C. Lauridsen, A.S.R. Poulsen, D. Luise, S. Sugiharto and N. Canibe

The A0 blood groups effect on the porcine gut microbiota colonization 543
V. Motta, D. Luise, M. Colombo, P. Trevisi and P. Bosi

Impact of high-wheat bran diet on sows’ microbiota, performances and progeny’s growth and health 544
J. Leblois, J. Bindelle, F. Dehareng, S. Massart, B. Li, H. Soyeurt, J. Wavreille, Y. Beckers and N. Everaert

Effects of dietary protein sources on intestinal and systemic responses of pigs 544
S.K. Kar, A.J.M. Jansman, D. Schokker, L. Kruijt and M.A. Smits

Poster Session 61

Effect of protected benzoic acid supplementation in nursery diets on piglet growth performance 545
S. Keller, M. Blanch, P. Buttin and J. Morales

Transcriptome analysis of porcine mesenchymal stem cells subjected to epigenetic modulation 545
A. Gurgul, J. Opiela, K. Pawlina, J. Romanek, K. Zukowski, T. Szmatota and M. Bugno-Poniewierska

Effects of FUT1 and MUC4 genotypes on microbiota and gene expression in the jejunum of healthy pigs 546
D. Luise, V. Motta, P. Bosi and P. Trevisi

Dietary organic acids, prebiotic and probiotic on gut microflora and lymphocyte populations in pigs 546
I. Skoufos, A. Tzora, A. Karamoutsios, G.K. Papadopoulos, I. Giannenas, A. Tsinas, E. Christaki and P.
Florou-Paneri

Session 62. Free communications animal nutrition

Date: Thursday 1 September 2016; 08:30 — 11:30
Chair: G. Van Duinkerken

Theatre Session 62

ECO FCE: Effect of early artificial rearing and milk replacer supplementation on growth of pigs 547
J.G. Madsen, M. Kreuzer and G. Bee

ECO-FCE: Phytase, xylanase, and protease use in a wheat DDGS and rapeseed diet for finisher pigs 547
A. Torres-Pitarch, U. McCormack, V. Beattie, E. Magowan, G.E. Gardiner and P.G. Lawlor

ECO-FCE: Composition of the intestinal microbiota varies between high and low RFI pigs 548
U.M. McCormack, T. Curiao, P. Cotter, O. O’Sullivan, F. Crispie, S. Buzoianu, D. Berry, B. Metzler-Zebeli,

G.E. Gardiner and P.G. Lawlor

Impact of amino acid formulation strategy on finishing pig performance 548

E. Magowan, K.J. McCracken, S. Smyth, F.J. Gordon, J. Kennan and V.E. Beattie
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Performance of male layer hybrids fed different dietary protein sources as fattening cockerels
S.Ammer, N. Quander, I.D.M. Gangnat, V. Maurer and F. Leiber

Ability to digest explains part of the between cow feed efficiency variability
A. Fischer, R. Delagarde and P. Faverdin

Transcriptional profile of bovine rumen papillae in response to diet restriction and re-alimentation
K. Keogh, S.M. Waters, P. Cormican, A.K. Kelly, E. O’Shea and D.A. Kenny

Concentrate supplementation during the close-up dry period: dairy cow production and
immune function
M. Little, N. O’Connell and C. Ferris

Improving the prediction of Amino Acid Digestible in the Intestine through meta-analysis

S. Lemosquet, C. Panzuti, L. Bahloul, G. Cantalapiedra-Hijar, P. Chapoutot, P. Noziére, D. Sauvant and
J. Guinard-Flament

Insect’s based extruded feed: process optimization and impact on in vitro digestibility

M. Ottoboni, T. Spranghers, J. Michiels, P. De Clercg, S. De Smet, W. De Jaeghere, V. Dell'Orto, F. Cheli,
L. Pinotti and M. Eeckhout

Poster Session 62

Effect of olive cake feeding and Saccharomyces cerevisiae on performance of Awassi lambs
B.S. Obeidat

Evaluation of hay for dairy cow produced in Mediterranean Area
R. Grazioli, N. Musco, M.I. Cutrignelli, R. Tudisco, F. Infascelli and S. Calabro

Mycorrhized maize grain: effect on rumen environment and degradability
A. Chiariotti, D. Meo Zilio, G. Conto, S. Di Giovanni and C. Tripaldi

Effects of Silosolve bacterial inoculant on chemical composition and fermentation of ensiled Oats
R.S. Thomas, B.D. Nkosi, T. Langa and S. Modiba

ECO FCE: Phosphorus nutritional conditioning affects SLC34A2 expression in broiler chickens
M. Ballester, M. Francesch, O. Gonzdlez, D. Torrallardona and R. Quintanilla

ECO-FCE: Serum metabolite profiles as predictors for feed efficiency in broiler chickens
B.U. Metzler-Zebeli, E. Magowan, P.G. Lawlor and Q. Zebeli

Effect of methionine supplementation in processed Mucuna sloanei seed meal in broiler chickens diet
A.H. Akinmutimi and O.0. Ezeigbo

Effect of sow diet trace mineral source on colostrum and milk composition and growth of piglets
C. Rapp and J. Morales

Effect of trace mineral source in sow and nursery diets on nursery pig growth performance
C. Rapp and J. Morales

Effect of xylanase and B-glucanase on growth of weaned pigs fed wheat-barley diets: a meta-analysis
L. Payling, M.C. Walsh and S. Allan

Effects of dietary Glibenclamide and Sucrose on performance and carcass characteristics of broilers
M. Bouyeh, A. Poorhassan Talemi and A. Bouyeh
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Evaluation of Ceriporiopsis subvermispora on improving the nutritive value of wheat straw
N. Nayan, J.W. Cone, A.S.M. Sonnenberg and W.H. Hendriks

The effect of barley quality and exogenous enzyme supplementation on performance in finisher pigs
L.C. Clarke, E. Curley, P.O. McAlpine and J.V. O’'Doherty

Probiotic fermentation using orange vinasse and molasses as feed substrates for animal production
J.E. Miranda Yuquilema, A. Marin Cardenas and D. Sdnchez Macias

Prediction of ruminal starch degradability of maize forage
J. Peyrat, E. Meslier, A. Le Morvan, A. Ferard, R. Baumont, B. Deroche, P.V. Protin and P. Noziere

The effect of wheat quality and enzyme or mycotoxin binder inclusion on growth performance in pigs
L.C. Clarke, E. Curley, P.O. McAlpine and J.V. O’Doherty

The INRA feed tables and prediction equations for forage quality evaluation
R. Baumont, G. Maxin and P. Noziere

The use of laser diffraction to assess diet effects on faecal particle size of steers
J.M. Bowen, S. Sherriff, S.J. Lister and R.J. Dewhurst

Efficiency of novel probiotic complexes in a cattle diet
R.V. Nekrasov, M.G. Chabaeyv, A.A. Zelenchenkova, V.V. Dzhavakhiya, E.V. Glagoleva and M.1.
Kartashov

The accuracy of Near Infra-red Spectroscopy analysis when used on clover-grass silages in the UK
A. Thomson, C. Reynolds, C. Rymer and D. Humphries

Effect of diet supplemented with Euphorbia heterophylla on lipid parameters in the thighs of rabbits
Y.D. Ahongo, D.V. Kouakou, E.M. Angbo, N.E. Assidjo and M. Kouba

Mixed enzymes supplementation in laying hens fed dried cassava pulp
S. Khempaka, P. Maliwan and W. Molee

The use of faecal NIRS to assess diet effects on digestive processes in steers
J.M. Bowen, S.J. Lister, R. Sanderson and R.J. Dewhurst

Using of probiotic complexes in feeding of fresh cows
V.V. Dzhavakhiya, E.V. Glagoleva, M.1. Kartashov, R.V. Nekrasov, M.G. Chabaev and A.A.
Zelenchenkova

Influence of extrusion on nitrogen degradability of faba bean or lupine blends including urea
P. Chapoutot, O. Dhumez, A. Germain and G. Chesneau

Effects of hybrid and dietary mussel meal on broiler performance during 10 weeks of rearing
L. Jénsson, S. Gunnarsson, J. Yngvesson, M. Rezaei and A. Wallenbeck

Improved in vitro digestibility of protein feedstuffs with a bacterial endo-xylanase
C. Boudry, F. Philippe, B. Kambashi and J. Bindelle

Fungi from Antarctica as possible producers of polyunsaturated fatty acids for feed additives
L. Skofic, P. De Rossi, A. Del Fiore, C. Nobili, R. Gatti, A. Ambrico, R. Albergo, M. Trupo, R. Balducchi,
0. Maggi, A.M. Persiani, S. Zjalic, S. Urbanelli, D. Poretta, A. Ceci, C. Fanelli and M. Reverberi

Selenium bioaccessibility in commercial selenium yeast products
S.Fagan, R. Owens, P. Ward, S. Doyle and R. Murphy
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Effect of Buttiauxella phytase on grower pig performance fed wheat/barley diets without inorganic P
Y. Dersjant-Li, A.L. Wealleans, K. Schuh and G. Dusel

Response of finishing steers to graded levels of sorghum dry distiller’s grains in the diet
A. Simeone, V. Beretta, J. Franco, E. Martinez and F. Zanetti

The effect of phytase, time and freezing method on gastric inositol phosphate concentration in pigs
S.Laird, I. Kiihn, C. Brearley, H. Whitfield and H.M. Miller

Productive and cecal microbial counts of broilers feeding with dry whey or whey protein concentrate
C. Pineda-Quiroga, R. Atxaerandio, R. Ruiz and A. Garcia-Rodriguez

Supplementing ruminally protected phenylalanine to dairy diets containing high levels of canola meal
N. Swanepoel, P. Robinson and L. Erasmus

Biohydrogenation of linoleic acid by the rumen bacterium Propionibacterium acnes as affected by pH
M.R.G. Maia, A.R.J. Cabrita, R.J.B. Bessa, A.J.M. Fonseca and R.J. Wallace

Fermentation characteristics of milling by-products of durum wheat contaminated by mycotoxins
P.P. Danieli, N. Musco, R. Primi, M.I. Cutrignelli, R. Tudisco, B. Ronchi, F. Infascelli and S. Calabro

The nutritional value for dairy cow of wheat grain and wheat co-products from bioethanol production
P. Dagah and K. Theodoridou

Energy-protein supplement affects fatty acid profile of liver and adipose tissue of cows
A.M. Brzozowska, K. Rutkowska, M. Lukaszewicz and J.M. Oprzadek

Dietary effects of sodium bentonite on growth performance in broiler chickens
O. Besseboua, A. Ayad and H. Benbarek

Can Seaweeds be used as protein source in organic dairy farms?
U. Tayyab and L. Sinclair

Effects of chemical additives on fermentation characteristics of pressed sugar beet pulp
H. Scholz, C. Potthast, E. Kramer and H. Auerbach

Protein requirement of Korat chickens from 0 to 3 weeks of age
P. Maliwan, S. Khempaka and W. Molee

A robust approach to modelling in vitro rumen fermentation data
N.G. Bootes, B.J. Leury and F.R. Dunshea

From vegetable food waste to earthworms as novel food/feed: microbial hazard identification
D. Tedesco, J. Parisi, M. Castrica and C. Balzaretti

From vegetable food waste to earthworms as novel food/feed: nutritional characteristics
D. Tedesco, A. Tava and J. Parisi
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Session 63. Free communications on equine genetics and breeding

Date: Thursday 1 September 2016; 08:30 — 11:30
Chair: K.F. Stock

Theatre Session 63

Genetic analysis of temperament traits assessed by riders and judges at Icelandic horse field tests
H. Sigurdardéttir, S. Eriksson and E. Albertsdottir

Analysis of different definitions of performance traits in riding horses
V. Welker, K. Schépke, M. Wensch-Dorendorf and H.H. Swalve

Genetic composition of Nordic riding horse populations and joint breeding value of stallions
S. Furre, A. Viklund, J. Philipsson, B. Heringstad and O. Vangen

Implications of across-studbook genetic correlations between linear traits for sport horse breeding
F. Sperrle, A. Viklund, E. Thorén-Hellsten, W. Schulze-Schleppinghoff and K.F. Stock

A genome-wide association study of young horse test traits in Swedish Warmblood
S. Eriksson, A. Viklund and S. Mikko

No signs of decline in genetic variation in racing performance traits in Swedish standardbred
T. Arason

Estimation of heritabilities of conformation traits in Slovenian population of Lipizzan horse
K. Potocnik, M. Mesari¢, V. Stepec, J. Krsnik, A. Kai¢ and M. Sim¢i¢

Population structure and recent migration in closely related Old Kladruber and Lipizzan populations
N. Morav¢ikovd, L. Vostry, H. Vostrd-Vydrovd, O. Kadlec¢ik and R. Kasarda

Poster Session 63

High level and amateur competition are compatible objectives for jumping horses
A. Ricard

Cross-validation analysis of genetic evaluation models for ranking in endurance horses
S. Garcia-Ballesteros, L. Varona, J.P. Gutiérrez and I. Cervantes

Multi-trait animal model estimate of genetic parameters for morphometric traits in the Murgese horse
G. Bramante, A.M. Cito, E. Ciani and E. Pieragostini

Linear conformation traits of Domestic hilly horse breed in Montenegro
B. Markovi¢, R. Mumovi¢ and M. Markovi¢

Yearling conformation and radiographic findings related to Swedish Standardbred trotter performance
I. Clemensson Lindell, A. Viklund, C. Olsson and S. Eriksson

A genome-wide association study (GWAS) for Equine Recurrent Airway Obstruction (RAO)
D. Schnider, S. Rieder, T. Leeb, V. Gerber and M. Neuditschko

Genetic parameters of cryptorchidism in Friesian stallions
A. De Jong, A. Schurink, J.R. De Nooij, I. Hellinga and B... Ducro

Are the breeders of native horse breeds interested in preserving the animal genetic resources?
G.M. Polak
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Maternal genetic diversity among Estonian local horse breeds
E. Sild, S. Vérv and H. Viinalass

Runs of homozygosity in four different horse breeds
A. Burren, H. Signer-Hasler, M. Neuditschko, M. Hunziker, V. Gerber, D. Schnider, T. Leeb, S. Rieder and
C. Flury

Estimation of segregation variance in Spanish Trotter metapopulation by hierarchical Bayes model
I. Cervantes, M. Valera, M.D. Gémez, F.F. Cardoso and A. Molina

Pedigree analysis of the indigenous Tori Horse breed
K. Rooni and H. Viinalass

Genetic diversity loss in populations Czech draft horse breeds
L. Vostry, H. Vostra-Vydrova, B. Hofmanova, Z. Vesela, J. Schmidova and I. Majzlik

Carcass characteristics and growth parameters of foals slaughtered at 13 months of age
M.V. Sarriés, J.M. Lorenzo, S. Crecente, N. Diaz, M. Ruiz, D. Franco, M.J. Beriain, R. Dominguez, K.
Insausti, R. Agregdn and A. Purroy

Equine viral arteritis in breeding stock: a quantitative estimation of the surveillance sensitivity
J.-P. Amat, T. Vergne, A. Hans, B. Ferry, P. Hendrikx, J. Tapprest, B. Dufour and A. Leblond

Session 64. KT: Using on-farm research and the multi-actor approach to

boost effectiveness of knowledge exchange (with AgriSearch)

Date: Thursday 1 September 2016; 08:30 — 11:30
Chair: J. Campbell

Theatre Session 64

Horizon 2020 and european partnerships
L. Mahy

Effective knowledge transfer through discussion groups
T.O'Dwyer

KT Using on-farm research and the multi-actor approach to boost effectiveness of knowledge exchange

J. Birnie

DAIRYMAN: An exemplar of effective knowledge transfer and exchange
J. Bailey

Low emission slurry application technology: a research, adviser’s, and farmer’s perspective
M. Mulholland

Effective KT: a farmers perspective
D. McConnell

Knowledge Integration and Knowledge Exchange: broadening the concepts and tools that we use
S. Hoste

Improving beef production efficiency through growth monitoring tools
F.O. Lively, S.J. Morrison, F. Titterington, J. Freeburn, A. Johnston, N. Weatherup and J. Rankin
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Perceptions of French private veterinary practitioners on their role in organic dairy farms 590
J.E. Duval, N. Bareille, C. Fourichon, A. Madouasse and M. Vaarst

Poster Session 64

Knowledge transfer within a retail supply chain: The Tesco Supplier Network 590
E. Fardy, C. Maddocks and F.G. Roberts

Welfare training in emerging livestock Sectors: Asian tropical prawn supply base of Tesco (UK) Ltd 591
F.G. Roberts, C. Maddocks and A.J. Lucas

Session 65. Dog breeding

Date: Thursday 1 September 2016; 08:30 — 11:30
Chair: E. Strandberg

Theatre Session 65

Tools and efforts for improved health in Swedish dogs 591
S.Malm

Developments in dog genetics: a UK perspective 592
T.W. Lewis
The genetics of gun-dog trial results in Retrievers 592

G.E. Pollott and C. Wilkinson

Genetic relationships between hunting traits of leashed and non-leashed traits in Norwegian Elkhound 593
M. Wetten, K. Lysaker, T. Aasmundstad and O. Vangen

Non genetic factors affecting hunting ability in Italian Scent Hound dog 593
S. Riganelli, S. Antonini, M. Gubbiotti, A. De Cosmo, A. Valbonesi and C. Renieri

Heritability of mentality traits in Swedish dogs 594
E. Strandberg, K. Nilsson and K. Svartberg

Syringomyelia in Cavalier King Charles spaniels: new detailed phenotypes for the genetic evaluation 594
K. Wijnrocx, W. Eggelmeijer, L. Van Bruggen, N. Buys, S. Janssens and P. Mandigers

Population analysis and conservation options of the Norwegian Lundehund 595
A. Kettunen, M. Daverdin, T. Helfiord and P. Berg

Poster Session 65

Genetic variability of the short-haired and long-haired Segugio Italiano 595
S. Pallotti, A.M. De Cosmo, A. La Terza, D. Pediconi, I. Pazzaglia, C. Nocelli, M. Gubbiotti and C. Renieri
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Session 66. Managing the food supply chain (with Institute of Food Science
and Technology)

Date: Thursday 1 September 2016; 08:30 - 11:30
Chair: S. Durand

Theatre Session 66

Campylobacter posing new challenges and opportunities to the food supply chain 596
N. Corcionivoschi, C. Kelly and M. Linton

M Food safety, integrity and animal welfare challenges for M&S protein supply 596
P. Kennedy

Impact of information load on the centrality parameters of a pig trade network in Northern Germany 597
K. Biittner and J. Krieter

Nutritional benefits of animal products 597
R.K. Price, A. Yeates, L.K. Pourshahidi and M.B.E. Livingstone

Sustainability of cattle supply in the United Kingdom 598
J. Birnie

Poster Session 66

Further development of temporal parameters for directed networks 598
K. Biittner, J. Salau and J. Krieter

Session 67. Free communications in genetics

Date: Thursday 1 September 2016; 14:00 — 18:00
Chair: J. Lassen

Theatre Session 67
RNA-Seq transcriptomics analyses to identify biomarkers for in vitro production of embryos in cows 599
G. Mazzoni, S.M. Salleh, K. Freude, H.S. Pedersen, L. Stroebech, H. Callesen, P. Hyttel and H.N.

Kadarmideen

Transcriptome Profiling to Predict Piglet Early Development and Vitality from Umbilical Cord Blood 599
L. Canario, V. Voilet, N. lannucelli, Y. Lippi, Y. Billon, J. Bailly, M. San Cristobal and L. Liaubet

A large X-chromosomal haplotype is associated with small body size of minipigs 600
C. Reimer, A.R. Sharifi, C.J. Rubin, S. Weigend, K.H. Waldmann, O. Distl, S.D. Pant, M. Fredholm and H.

Simianer

Genome-wide association studies for production traits in pooled pig F2 designs 600

I. Blaj, J. Tetens, S. PreuB3, R. Wellmann, J. Bennewitz and G. Thaller

Estimation of recombination rates in a dairy cattle population 601
A. Hampel, F. Teuscher and D. Wittenburg

Implementation of genomic selection in three French regional dairy cattle breeds 601

M.P. Sanchez, D. Jonas, A. Baur, V. Ducrocq, C. Hozé, R. Saintilan, F. Phocas, S. Fritz, D. Boichard and
P. Croiseau
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Systematic genotyping of randomly sampled cows to improve reliability of GBVs of young candidates
L. Plieschke, C. Edel, E.C.G. Pimentel, R. Emmerling, J. Bennewitz and K.-U. Gétz

Cow genotyping strategies for genomic selection in small dairy cattle population
J. Jenko, G.R. Wiggans, T.A. Cooper, S.A.E. Eaglen, W.G. De L. Luff, M. Bichard, R. Pong-Wong and J.A.
Woolliams

The value of genotyping in commercial farms for effective use of genotype-environment interactions
P.K. Mathur, @. Nordbg, T. Aasmundstad and E. Grindflek

Joint genetic analysis of Holstein-Friesian dairy cows performing in Sub Saharan Africa
O. Abejide, M. Chagunda, R. Mrode, G. Banos, J. Ojango, C. Banga and G. Simm

AlphaSim: fast and flexible simulation and evaluation of breeding programs
S. Gonen, A.-M. Faux, R.C. Gaynor, M. Battagin, S.M. Edwards, D.L. Wilson, G. Gorjanc and J.M. Hickey

Social genetic effects for growth in Danish Landrace pigs increase with group size
H.M. Nielsen, B. Ask, J. Krogsdal, O.F. Christensen, L. Janss and P. Madsen

Estimating genetic parameters for direct and indirect effects on survival time in crossbred layers
E.D. Ellen, T. Brinker and P. Bijma

Ignoring genetic service sire effect for litter size in sire and dam lines is unjustified
B. Ask, B. Nielsen and T. Ostersen

Poster Session 67

Selective DNA pool-seq approach on bitter taste receptor genes in different pig populations
A. Ribani, F. Bertolini, G. Schiavo, E. Scotti, V.J. Utzeri, S. Dall’Olio, P. Trevisi, P. Bosi and L. Fontanesi

Relationship between selection criteria and kits survival in the INRA 1777 rabbit line
H. Garreau, E. Bamisse, J. Ruesche, J. Hurtaud, M. Maupin, L. Canario and . David

Estimation of maternal and cytoplasmic genetic variance for visual scores in Nellore Cattle
L. Grigoletto, E.C. Mattos, M.H.A. Santana, L.G.G. Figueiredo, F. Baldi, J.P. Eler and J.B.S. Ferraz

Genetic variability of hand reared Northern Bald Ibis Geronticus eremita released in Spain
I. Cervantes, J.P. Gutiérrez, M. De La Flor and M. Cuadrado

Effect of the polymorphism in GPX5 gene on reproductive performance traits in Large White x Landrace

D. Polasik, A. Terman, M. Kumalska, O. Chomczyriska, P. Urbariski and G. Zak

Association of LIF polymorphisms with fattening and slaughter traits of Polish Landrace pigs
A. Mucha, K. Ropka-Molik, K. Piérkowska and M. Tyra

Predictive ability of a single-step terminal-cross model
L. Tusell Palomero, H. Gilbert, J. Riquet, M.J. Mercat, A. Legarra and C. Larzul

Association analysis of c.105G>A SNP in CAPN1 gene with carcass and meat quality traits in goose
S. Negro, M. Solé, A. Membrillo, F. Pefia, V. Domenech, I. Verona, M. Rubi, M. Valera and A. Molina

Accuracy of genomic selection to improve litter traits in the French Landrace pig population
A. Bouquet, T. Bellec, L. Flatres Grall, B. Ligonesche and C. Larzul
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Implementation of BLUP for breeding value estimation in Russian Federation
A.A. Kudinov, J. Juga, P. Uimari, E.A. Mdntysaari, . Strandén, K.V. Plemyashov, E.I. Saksa and M.G.
Smaragdov

Comparison of single and multi-trait animal models for genetic evaluation of milk production traits
T.K. Belay and T. Adnoy

Genetic parameter estimations for ‘out of season’ breeding in UK dairy goats
S. Desire, S. Mucha, R. Mrode, M. Coffey and J. Conington

Longitudinal analysis of pig growth using Legendre polynomial equations
J.M. Coyne, K. Matilainen, D.P. Berry, M.-L. Sevon-Aimonen, E.A. Mantysaari, J. Juga, T. Serenius and
N. McHugh

Genome-wide association analyses confirm a major QTL for fatty acid composition in porcine backfat
M. Van Son, E. Gjerlaug-Enger, H. Hamland and E. Grindflek

Organic pig breeding programs with limited trait registration should adopt genomic selection
T.0. Okeno and A.C. Serensen

Comparison between animal model and polynomial Legendre test-day model in dairy cattle
M.C. Rotar, H. Grosu, M.A. Gras and R.S. Pelmus

Effect of different management systems on performance and carcass traits of crossbred chickens
W. Molee, P. Mernkrathoke, S. Khempaka and A. Molee

Social genetic effects for daily gain and correlation to conformation traits in two pig breeds
J.J. Krogsdahl, B. Ask and H.M. Nielsen

Genome wide association studies for dry-cured ham quality traits in two Italian heavy pig breeds
G. Schiavo, G. Galimberti, S. Bovo, F. Bertolini, M. Gallo, V. Russo, L. Buttazzoni and L. Fontanesi

Session 68. Amazing grazing part 2

Date: Thursday 1 September 2016; 14:00 — 18:00
Chair: J.L. Peyraud / C. Ferris

Theatre Session 68
Amazing grazing in periods of drought
M.R. Mosquera-Losada, J.J. Santiago-Freijanes, M.P. Gonzdlez-Herndndez, R. Romero-Franco,

N. Ferreiro-Dominguez, J.L. Ferndndez-Lorenzo and J.L. Rigueiro-Rodriguez

Ten years-data of milk production in beef cattle under South American grazing conditions
M. Lewdiukow, O.M. Lema, J.I. Velazco and G. Quintans

Herbage and milk production from perennial ryegrass and white clover swards in a grazing system
M. Egan and D. Hennessy

The effect of grass yield on economic and environmental performance of dairy farms
C.W. Klootwijk, C.E. Van Middelaar, A. Van Den Pol-Van Dasselaar, P.B.M. Berentsen and I.J.M. De
Boer

Substitution rate between forage supplement and grazed pasture in dairy cows: a meta-analysis
M.F. Miguel, H.M.N. Ribeiro Filho and R. Delagarde
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Effects of substitution of kikuyu forage by oat silage on milk production and quality in dairy cows
S. Yuste, W. Sdnchez, A. De Vega Garcia and J.A. Guada

The effect of tetraploid and diploid swards sown with and without white clover on milk production
B. McCarthy, M. Dineen, C. Guy, F. Coughlan and T. Gilliland

Are physical and feeding activities at pasture impacted by cattle breed and feeding restriction?
A.DeLa Torre, F. Anglard, M. Barbet, A. Le Morvan, J. Agabriel and R. Baumont

Effects of grazing previously abandoned grassland on performance in sheep
L. Grava, H. Steinshamn, E. Brunberg and U. Stabet Lande

Does access to pasture affect welfare in dairy cows?
L. Armbrecht, C. Lambertz, D. Albers and M. Gauly

Wolf predation risk in summer farms of Italian Alps
G. Faccioni, F. Marucco, A. Menzano, E. Sturaro, S. Calderola and M. Ramanzin

Nutrient composition of faeces in feral Giara horses in relation to seasonal availability of feed
M.G. Cappai, G. Arru, M. Di Marco, S. Poddesu, D. Bergero and W. Pinna

Recent advances in pasture-based automatic milking systems
C.E.F.Clark

Session 69. Precision Livestock Farming (PLF): pathways to
commercialisation
(with EU-PLF project, BSAS & AGRI-EPI Centre UK) part 2

Date: Thursday 1 September 2016; 14:00 — 18:00
Chair: D. Berckmans / I. Halachmi

Theatre Session 69

Precision Livestock Farming in Europe: EU-PLF project
D. Berckmanns

Validation of portable pig weighing system on Iberian pigs based on image analysis and cloud service

I. Amat-Roldan and D. Verde

Automatic image analysis to predict the onset of farrowing in sows
I. Traulsen, J. Briinger, M. Kardel, O. Burfeind and J. Krieter

Can an accelerometer based labelling method replace a human: postural profile of farrowing sows?
M. Oczak, K. Maschat, D. Berckmans, E. Vranken and J. Baumgartner

Activity and occupation analyses as indicators of broiler welfare risk
A. Pefia Ferndndez, T. Norton, V. Exadaktylos, E. Vranken and D. Berckmans

Precision tools for Brazilian beef production systems
P.P. Pires

Ultrasonography as a method to determine body composition in cattle
C. Staub, J.-L. Touze, C. Mouaze, D. Egal, J.-M. Giraud, E. Briant, A. Touchard, N. Muller, F. Vincent, S.
Leurent-Colette, D. Dozias, G. Renand, A. De La Torre and J. Agabriel

618

618

619

619

620

620

621

621

622

622

623

623

624

624

625

94 EAAP - 67th Annual Meeting, Belfast 2016



Management application of activity data monitoring in grazing beef cows
R. Gabrieli

EU-PLF e-course: a free on-line e-course to understand concepts of precision livestock farming
J. Faure, M. Bonneau, L. Montagne, Y. Le Cozler, G. Jalam, A. Verbrugge and D. Berckmans

Discrepancy between expected and actual benefits of automatic heat detectors in commercial herds

C. Disenhaus, C. Allain, R. Courties, Y. Quiniou and N. Bareille

Productivity evaluation using precision livestock farming vs conventional methodologies
S.Ocak and O. Yilmaz

Session 70. Free communications in cattle

Date: Thursday 1 September 2016; 14:00 — 18:00
Chair: S. Kénig / Y.R. Montanholi

Theatre Session 70

Genetics of alternative energy efficiency definitions in grazing lactating dairy cows

A.M. Hurley, N. Lopez-Villalobos, S. McParland, E. Lewis, E. Kennedy, M. O’Donovan, J.L. Burke and
D.P. Berry

Genetic parameters for a multiple-trait linear model conception rate evaluation

K. Muuttoranta, A.-M. Tyrisevd, E.A. Méntysaari, J. P6s6, G.P. Aamand, J.-A. Eriksson, U.S. Nielsen and

M.H. Lidauer

Genetic parameters of body weight and body measurements of Austrian dairy cattle
C. Pfeiffer, B. Fuerst-Waltl, F. Steininger and C. Egger-Danner

Holstein-Friesian vs 3-breed crossbred dairy cows within a low and moderate concentrate input system

C.P. Ferris, P.J. Purcell, A.W. Gordon, T. Larsen and M. Vestergaard

Biological characterization of the estrous cycle in lactating Holstein cows
Y. Montanholi, S. Bourgon, A. Macdonald, P. Park, S. Lam, M. Kozak, B. Potvin, K. Colliver, L. Haas, A.
Rocha and S. Miller

The cow for the system: limiting milk yield and body condition loss to ensure reproduction on time

N. Bedere, L. Delaby, S. Leurent-Colette and C. Disenhaus

Application of a milk MIR methane prediction equation to Swiss dairy cattle population data
F. Grandl, A. Vanlierde, M.-L. Vanrobays, C. Grelet, F. Dehareng, N. Gengler, H. Soyeurt, M. Kreuzer,
A. Schwarm, A. Miinger, F. Dohme-Meier and B. Gredler

Effect of stocking rate and animal genotype on milk production in spring-calving dairy cows
E.L. Coffey, S. Fitzgerald, K.M. Pierce and B. Horan

Effect of different regrowth grass silages on dairy cow performance
D. Pang, P. Huhtanen and S. Krizsan

Variation in social organization in cattle breeds determined by social network analyses
P. Koene

Technical and economic analysis of using ensiled or wrapped grass for young bulls finishing
A. Ferard, Y. Carel, P. Kardacz and J. Peyrat
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Poster Session 70

Heterogeneity of variance for milk, fat and protein a small cattle population
N. Guzzo, C. Sartori and R. Mantovani

Effects of chemical additive applied into the rumen of dairy cows in form of bolus
R. Loucka, P. Homolka, F. Jancik, P. Kubelkova, Y. Tyrolova, A. Vyborna and J. Schmidova

Technical note: Use of internal transcribed spacer for ruminal yeast identification in dairy cows
E. Vargas-Bello-Pérez, N. Cancino-Padilla, C. Ramirez and J. Romero

Effect of high and medium weight gain on puberty onset in early-weaned heifers
M.V.C. Ferraz Junior, A.V. Pires, M.H. Santos, R.G. Silva, M.V. Biehl, G.B. Oliveira, D.M. Polizel,
A.A. Miszura, E.M. Moreira, A.B. Bertoloni, M.F. Westphalen and M.L. Day

Trial of construction of the in vitro model to analysis placenta separation at delivery
H. Kamada, S. Matoba and H. Takahashi

Effect of CIDR reused by 4 or 6 time in Nellore heifers submitted to short Fixed time Al protocol
M.H. Santos, A.V. Pires, M.V.C. Ferraz Junior, M.V. Biehl, R.G. Silva, A.A. Miszura, G.B. Oliveira,
D.M. Polizel, A.B. Bertoloni, E.M. Moreira, M.F. Westphalen and M.L. Day

Improvement of udder conformation by culling cows not suitable for milking once-a-day
N. Lopez-Villalobos, J.F. Rocha, R.A. Harris, F. Lembeye, N.W. Sneddon and D.J. Donaghy

Pilot study to evaluate the use of sorted semen within a synchronisation programme in beef herd
D. Anderson, F.O. Lively and D.E. Lowe

Interactions of alfalfa hay provision and physical form of starter in calves
M.R. Nilieh

Biogas production from livestock waste: potential of bovine e buffalo rumen inocula
A. Chiariotti, M. Cali, G. Lembo and A. Signorini

Session 71. Meat and milk quality - highlighting knowledge gaps in the
supply chain

Date: Thursday 1 September 2016; 14:00 — 18:00
Chair: O. Tzamaloukas

Theatre Session 71

Incorporating meat quality in sheep breeding programmes: potential of non-invasive technologies
N.R.Lambe, N. Clelland, R. Roehe, K.A. McLean, J. Gordon, D. Evans and L. Bunger

Novel analytical technologies of Quality in the Sheep & Goat Dairy Sector
G. Psathas and O. Tzamaloukas

Managing and improving meat quality through the chain
M. McWhinney

Effects of electrical stimulation on pH/ temperature decline
R.Law, J. Birnie, S. Leitch, G. Williamson, D. Devlin, D. Farrell and L. Farmer

Relationship between flavour volatiles and eating quality of lamb
J. McKinnie-Hill, A. Aubry, T. Hagan, L. Farmer and F. Monahan
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The type of condensed tannins affected differently growth and meat lipid oxidation of light lambs
S.Lobdn, A. Sanz, G. Ripoll, M. Joy and M. Blanco

Effect of ageing and hanging method on flavour precursors in beef
D. Farrell, T.D.J. Hagan, C. Mcllroy, J. Birnie and L.J. Farmer

Sensory benchmarking of commercial sirloin steaks
T.D.J. Hagan, L.H. Majury and L.J. Farmer

Dried Distillers Grain byproduct improves the fatty acid profile of ewe milk in Chios sheep
O. Tzamaloukas, D. Sparaggis, C. Michael, C. Constantinou, M. Orford and C. Papacrhistoforou

Investigation into the impact of age and mixing with ewes on eating quality of rams
T.D.J. Hagan, J. Birnie, D.J. Devlin, I.J. Tollerton, N.F.S. Gault, B.W. Moss and L.J. Farmer

Milk protein profile: measure from mid infrared spectra and identification of influence factors
M. Gelé, M. Ferrand-Calmels, G. Miranda, N. Ballot, L. Bianchi, M. Brochard and P. Martin

Effect of genetic group on sheep milk composition and lamb development
C. Salgado, J.C.A. Hernandez, A.A. Lugo Galindo, A. Lizarazo, R. Angulo, N. Suarez and A. Ramirez

Poster Session 71

In vivo estimation of lamb carcass quality using ultrasound measurements
E. Ghita, R. Pelmus, C. Lazar, M.C. Rotar, M. Habeanu, M. Gras and M. Ropota

Comparison of meat quality of lambs raised on two types of pastures on Western Patagonia
L. Bravo-Lamas, H.F. Elizalde, I. Subiabre, B. Martinez and R. Morales

A preliminary investigation on the variation of milk composition during lactation of ten pure bred A
A. Mohammed, A. Rolingson, A. Edwards, A. Khan and A. Griffith

Effects of the rearing system, sex and age on the fatty acid profile of three muscles in Chios breed
E. Tsiplakou, G. Papadomichelakis, D. Sparaggis, K. Sotirakoglou, M. Georgiadou and G. Zervas

Kappa casein gene polymorphism in Iranian local Goats breed
N. Hedayat Evrigh and V. Karimi Ouri

Effect of STAT5A/Eco81l gene polymorphism on milk yield in Garganica goat breed
M. Selvaggi, A.G. D'Alessandro, F. Pinto, G. Martemucci and C. Dario

Study of the external morphometry and carcass traits in rabbit of local population
A. Berbar, K. Lounaouci, N. Benali, Z. Boumahdi and R. Belabbas

Session 72. Optimising animal nutrition at an integral level: improving
health, nutrient use efficiency and product quality

Date: Thursday 1 September 2016; 14:00 — 18:00
Chair: G.S. Savoini

Theatre Session 72

Lipid mobilization, immune system and vitamin E in transition cows: an old story revisited
I. Politis and G. Theodorou
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Lactic acid treatment and P levels in the diet impact microbial dynamics in lactating dairy cows
R.M. Petri, B.U. Metzler-Zebeli and Q. Zebeli

Recording of feed efficiency under on-farm conditions
F. Steininger, M. Ledinek, L. Gruber, B. Fuerst-Waltl, K. Zottl and C. Egger-Danner

Growth stage and ensiling effects on ruminal degradability of whole-crop oats
S. Stirling, C. Cajarville, J.L. Repetto, J.E. Diaz, M. Sosa, J. Benkendorf and M. Pla

Oxidative stability of meat from lambs fed silage mixtures of timothy grass, red clover and sainfoin
G. Luciano, A. Priolo, B. Valenti, S. Mattioli, M. Pauselli, G. Copani, C. Ginane and V. Niderkorn

Differences in digestibility between cows contribute to explain differences in feed efficiency
A.DeLaTorre, D. Andueza, R. Baumont, G. Renand, S. Rudel, L. Genestoux, G. Cantalapiedra-Hijar
and P. Noziére

Maternal dietary interventions affect piglet intestinal development in different ways
A. De Greeff, J. Allaart, D. Schokker, C. De Bruijn, S. Vastenhouw, P. Roubos, M. Smits and J. Rebel

Ruminal protected arginine supplementation in cattle and sheep
J.S. Caton, J.L. Peine, L.P. Reynolds and A.M. Meyer

The effect of linseed expeller supplementation on carcass traits and meat colour of finishing gilts
E. Garcia-Hernandez, M. Tor, D. Villalba and J. Alvarez-Rodriguez

High phytase supplementation levels improve performance in piglets fed P-adequate diets
H. Graham and P. Wilcock

The effect of xylanase and phytase supplementation on performance and egg quality in laying hens
A.E. Taylor, M.R. Bedford and H.M. Miller

In vivo and in vitro assessment of two copper sources for broilers
M. Hamdi, D. Sola-Qriol, R. Franco-Rossell6, A. Romeo and J.F. Perez

Poster Session 72
Effect of the diet on the consumer acceptability of fresh loin from Iberian pigs
M. Gispert, J. Garcia-Gudino, I. Blanco-Penedo, J. Perea-Murioz, J. Garcia Casco, E. Gonzalez, A. Brun

and M. Font-I-Furnols

The effect of curcumin on the oxidative stability of pork
O. Bucko, A. Lehotayovd, J. Petrdk, P. Juhds, M. Margetin and O. Debrecéni

Colostral transfer of immunoglobulins in dairy calves
E.M. Andrée O’Hara, I. Olsson and K. Holtenius

Metabolomic profile of early lactating dairy cow receiving rumen-protected choline
C. Giromini, A. Baldi, A.A.K. Salama, G. Caja, M. Tretola, V. Caprarulo, G. Invernizzi and L. Pinotti

Evaluation of untreated field pea (Pisum sativum L.) as a protein source for laying hens
G. Ciurescu, M. Habeanu and C.O. Pana

Effects of dietary n-3 PUFA-rich camelina cake on fatty acids distribution in some tissue of pigs
M. Hdabeanu, M. Ropota, N.A. Lefter, G. Ciurescu, E. Ghita and T. Mihalcea
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Evaluating homogeneity of TMR in dependence on feed mixing times and different loads of a
TMR wagon
F.M. Tangorra, A. Agazzi, A. Costa, A. Pilotto and G. Savoini

Expander processed maize increases digestibility of nutrients and hence alters the lysine to energy
R. Puntigam, K. Schedle, C. Schwarz, E.M. Lechner and M. Gierus

Effect of feeding level on body composition of pure and crossbred lambs finished in feedlot
W. Henrique, G. Aferri, I.H.S. Fuzikawa, E.A. Oliveira, S.N. Esteves and M.M. Alencar

Body composition of purebred and crossbred lambs finished in feedlot
G. Aferri, W. Henrique, I.H.S. Fuzikawa, E.A. Oliveira, S.N. Esteves and M.M. Alencar

Performance of purebred and crossbred lambs finished in feedlot
G. Aferri, W. Henrique, I.H.S. Fuzikawa, E.A. Oliveira, S.N. Esteves and M.M. Alencar

Effect of feed restriction on performance of pure and crossbred lambs finished in feedlot
W. Henrique, G. Aferri, I.H.S. Fuzikawa, E.A. Oliveira, S.N. Esteves and M.M. Alencar

Effect of L-Selenomethionine supplementation in starter broilers
J. Michiels, J. Degroote, M. Majdeddin, A. Golian, S. De Smet, M. Rovers, A.B.J. Van Dalen and L.
Segers

Changes in body condition and serum metabolites in endurance horses fed stabilized rice bran
A. Agazzi, G. Savoini, G. Farina, E. Mariani, M. Doronzo, C. Valentinelli and C. Belladelli

Effect of hydroxy copper and zinc and L-selenomethionine on claw health of sows
A.B.J.Van Dalen and |. Eising

Nutritional value of Proglobulin® in piglets
X. Guan, F. Molist, C. Van Vuure and P.J. Van Der Aar

Effect of dietary selenium source on selenium deposition in broiler muscle tissue
M. Rovers, L. Segers, |. Eising and G. Du Laing

Modifying the feeding strategy of lightest pigs helps to partly catch up their bigger counterparts
S. Lépez-Vergé, D. Sola-Qriol, J. Bonet, J. Coma and J. Gasa

Relation between selenomethionine in dietary selenium sources and selenium deposition in broiler
S. Van Beirendonck, B. Driessen, M. Rovers, L. Segers, . Eising, A. Ruttens and G. Du Laing

The effect of wheat microdochium content on broiler performance
M.E.E. Ball, J. Sloss and A. Catlett

Effects of different levels of wDDGS and enzyme inclusion on fatty acid concentrations of broiler br
N.B. Rano, A.S. Chaudhry and S.A. Edwards

Health and Performance of preweaned calves fed Alltech Blueprint milk replacer
M. Agovino, A.C. Berge and F. Aubry

Effect of vitamin E in the diet of pigs on the fatty acids of muscles during frozen storage
T. Popova, M. Ignatova and P. Marinova

Seed yield, oil content and fatty acid composition of new genotypes of spineless safflower
C. Stamigna, D. Chiaretti, E. Chiaretti, P.P. Danieli, R. Primi and B. Ronchi
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Effect of probiotic mixes on growth performance, mortality and incidence of diarrhea of piglets
J.E. Miranda Yuquilema, D. Sdnchez Macias, A. Marin Cardenas and L. Marrero

Replacing dietary corn with sugar beet pulp on ruminal function and performance of Egyptian buffalo
H.M. El-Zaiat, H.M. Abu-Zeid, A.S. Morsy, M.F. Attia, M.A. Abaza and S.M.A. Sallam

Effect of a novel silage inoculant on fermentation profile and aerobic stability of ryegrass silage
V.J. Taha, P. Townley and J.A. Huntington

Lasalocid can manipulate macro-mineral utilisation in dairy cows
D.M. McNeill, J. Olm, M. Whybird and T. Cowper

Assessment of various forms of metals on the antioxidant activity of a selection of feed components
M.J. Concarr, L.A. Byrne and R.A. Murphy

Influence of trace minerals on feed grade phytase activity
M. Gaffney, R. O'Rourke, L. Byrne and R. Murphy

Effect of replacing soybean meal with field pea on meat quality in the diets for turkeys
R.Juodka, V. Juskiene, R. Nainiene and R. Juska

Transcriptomic signature of selenium versus zinc and iodine supplementation in sheep
F. Palazzo, R. Elgendy, F. Castellani, L. Grotta, S. Marchetti, M. Giantin, M. Dacasto and G. Martino

Inclusion of palm kernel expeller meal in barley-based concentrates for beef cattle
D. Magee, A.P. Moloney, A. Kelly, E.G. O’Riordan and M. McGee

Impact of incorporating Moringa oleifera seed meal as protein source in growing lambs rations
S.1. El-Naggar, G.A. Abou-Ward, M.A. Tawila, S.M. Gad and A.M. Ali

Effect of diet supplementation on tenderness development and on proteomic changes in lamb meat
A. Della Malva, M. Albenzio, G. Annicchiarico, M. Caroprese, A. Santillo, A. Sevi and R. Marino

In vitro evaluation of plants vegetable waste: effects on rumen fermentation
D. Tedesco, J. Parisi and L. Garavaglia

Effect of early introduction of milk replacer feeding on pre and post-weaning weight gain
J. Barry, J.P. Murphy, E. Bokkers and E. Kennedy

Effects of enhanced distillers’ grains on caecal microbiome composition in growing broiler chicks
A.A. Tonks, C. Rymer and D.T. Juniper

Effect of 4 feed additives on daily salivation and ruminal pH dynamic in lactating dairy cows
S. Stephan

Session 73. Physiological indicators of animal welfare

Date: Thursday 1 September 2016; 14:00 — 18:00
Chair: C.H. Knight

Theatre Session 73

Developing and implementing technological wellbeing evaluation in dairy animals: COST DairyCare
C.H. Knight, A. Castro-Costa and G. Caja
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invited

Indicators of early lactation disease in the dairy cow from the previous lactation and dry period
G.L. Smith, M.G.G. Chagunda, C.J. Ashworth and N.C. Friggens

Effect of abrupt weaning at housing on welfare biomarkers in beef suckler calves
B. Earley, E. Lynch and M. McGee

Validating activity sensors for measuring lying behaviour in dairy calves
G. Finney, S.J. Morrison, A. Gordon and G. Scoley

Processing automatic tracking data to identify interactions between Holstein-Friesian cows
S. Medisetti, B. Foris, S. Trif3l, J. Langbein and N. Melzer

Assessment of novel technologies as indicators of stress in dairy origin calves
G.E. Scoley and S.J. Morrison

Can infra red thermography be used to identify ill-health and stress in pre-wean calves?
G.E. Scoley and S.J. Morrison

Expression of 11b-HSD1 mRNA in adipose tissue of dairy cows during the periparturient period
A. Alizadeh, H. Sadri, J. Rehage, S. Dénicke and H. Sauerwein

Effects of weaning conditions on metabolic parameters, growth and health of piglets
A. Buchet, C. Belloc, N. Le Floc’h and E. Merlot

Characterization of central, systemic and peripheral thermoregulation in the dromedary camel
H. Al-Tamimi and M. Daradka

Acute stress response in sheep of four different identity profiles
M. Pascual-Alonso, G.C. Miranda-De La Lama, W. Septilveda, L. Aguayo-Ulloa, M. Villarroel,
J.A. Abecia and G.A. Maria

Effects of genetic selection and production system on sheep reproduction rates and welfare
D. Gavojdian, I. Patras, G. Flutur and S. Kusza

Poster Session 73

Heat stress and PUFA in the diet of sheep: an ex vivo study
M.G. Ciliberti, M. Albenzio, C. Inghese, R. Mancino, R. Marino, A. Santillo and M. Caroprese

Influence of metabolic status to milk yield
M. Vicek and R. Kasarda

Session 74. Equine aging and end of life

Date: Thursday 1 September 2016; 14:00 — 18:00
Chair: A.S. Santos / R. Evans

Theatre Session 74

Diseases of the older horse from a genetic point of view
A. Pacholewska and V. Gerber

Nutrition of old horses
S.L. Ralston
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Performing good death for animal companions 682
N. Schuurman

Equine passports and end of life decisions: have we produced a welfare crisis? 682
S. Schofield and C. Brigden
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Survey on equine hoof costs in Switzerland 683
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T waves and QT intervals in the ECG of Standardbred horses 684
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Session 01 Theatre 1

Experiences from genomic prediction with imputed sequence data in different species

M. Erbel2, G. Nit, H. Pausch?, R. Emmerling?, T.H.E. Meuwissen?, D. Cavero®, K.-U. Gotz2 and H. Simianer?
1Georg-August-University, Department of Animal Sciences, Géttingen, Germany, 2Bavarian State Research
Centre for Agriculture, Institute for Animal Breeding, Grub, Germany, 3Technische Universitdt Miinchen, Chair
of Animal Breeding, Freising, Germany, “Norwegian University of Life Sciences, Department of Animal and
Aquacultural Sciences, As, Norway, °Lohmann Tierzucht GmbH, Am Seedeich 9-11, Cuxhaven, Germany;
malena.erbe@Ifl.bayern.de

Technical progress has made it possible to re-sequence individuals of different species within a reasonable
time frame and at acceptable costs. As sequencing all individuals of a livestock breeding population is still
too expensive, only a subset of individuals accounting for most of the genetic variation is sequenced and all
other individuals are imputed up to all known single nucleotide polymorphisms (SNPs) at sequence level.
Results from simulation studies have suggested that sequence data will have a positive effect on the accuracy
of genomic prediction and the stability of marker effect estimates especially when using variable selection
methods. We thus studied the effect of using sequence data for genomic prediction with data sets from
different species, one with over 6,000 Fleckvieh bulls (genotyped with 50k or 777k) and one with almost 900
individuals from a brown layer line (genotyped with 580k), both imputed to sequence level with a reference
set of 150 and 25 individuals, respectively. Similar to results from other studies we did not find significantly
higher prediction accuracy with imputed sequence data. This was true for usual genomic BLUP models as
well as for GBCPP, a fast EM based variable selection method similar to BayesCr, tested in Fleckvieh and
BLUP|GA tested in brown layers. Attempts to reduce noise by using only specific subsets of SNPs (e.g. very
accurately imputed SNPs, SNPs from genic regions) generally had a positive effect compared to modelling all
SNPs. Possible explanations for the lack of success of genomic prediction with sequence data are inaccuracies
in imputed genotypes, especially for variants with small minor allele frequencies, lack of proper models to
account for the underlying genetic architecture, and incompleteness of genome maps and structural annotation.

Session 01 Theatre 2

SNP data management in genomics pipelines

E. Groeneveld

Institute of Farm Animal Genetics (FLI), Department of Breeding and Genetic Resources, Holtystr. 10, 31535
Neustadt, Germany; eildert.groeneveld@fli.bund.de

Traditionally, in animal agriculture a relatively small number of phenotypic data points such as milk, protein
or fat yield were collected for each animal. With the increase in genotyping the amount of data collected has
exploded, adding tens of thousands to millions of SNPs to the phenotypic data for each individual. SNP data are
processed in pipelines starting from the initial raw data pool often passing through multiple steps of filtering.
The outcome is always a set of SNPs for downstream analysis which is defined by a subset of SNPs from the
complete panel and a list of animals. Often these subsets are arrived at in an iterative manner which requires
repeated access and processing of the original — possibly huge — full SNP dataset and creating derived and
equally sizeable SNP data files. TheSNPpit is a database system that has been developed for the management
of high volume SNP data from any genotyping platform allowing mixed storage of SNPs from panels of any
size. It implements highly compressed vector storage in a relational database, set-based data manipulation, and
a very fast export with PostgreSQL as the database backend being able to handle huge data volumes. Its novel
subset system allows the creation of named genotype sets created through the filtering of SNPs (based on major
allele frequency, no-calls, and chromosomes) and manually applied sample and SNP lists. Because of the very
fast exports of up to 120 mio SNPs/sec export/analyse/delete cycles prevent proliferation of derived data files.
As an example, exporting 2,000 samples with 1.5 mio SNPs each took 25 sec, thus, the resultant export file
can readily be deleted as it can be quickly recreated for extended analysis. TheSNPpit data repository, with its
command-line interface, functions as a feeder to pipelines storing subset definitions in its database at virtually
no storage cost. TheSNPpit has been tested for a database of more that 18 mio animals with 3.4 trillion SNPs
in 840 GB. Examples of workflows will be given demonstrating the use of subsets and its integration into
pipelines. TheSNPpit is freely available as open source software.
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Session 01 Theatre 3

Genomic prediction in cattle based on sequence data

M. Frischknecht2, T.H.E. Meuwissen?, B. Bapst?, FR. Seefried?, C. Flury?, D. Garrick?, H. Signer-Hasler?,
C. Stricker®, Intergenomics Consortium®, A. Bieber’, R. Fries®, 1. Russ®, J. Sélkner!?, A. Bagnato! and
B. Gredler?

1Bern University of Applied Sciences, School of Agricultural, Forest and Food Sciences HAFL, Langgasse 85,
3052 Zollikofen, Switzerland, 2Qualitas AG, Chamerstrasse 56, 6300 Zug, Switzerland, 3Norwegian University
of Life Science, Arboretveien 6, 1432 As, Norway, “lowa State University, Kildee 225, 50011 Ames, USA, %agn
Genetics, Bortjistrasse 8b, 7260 Davos, Switzerland, SInterbull center, SLU, Box 7023, Uppsala, 75007, Sweden,
"Research Institute of Organic Agriculture (FiBL), Ackerstrasse 113, 5070 Frick, Switzerland, 8Technische
Universitét Miinchen, Liesel-Beckmann-StraRe 1, 85354 Freising-Weihenstephan, Germany, ®Tierzuchtforschung
e.V., Senator-Gerauer-Str. 23, 85586 Poing, Germany, °University of Natural Resources and Life Sciences,
Gregor-Mendel-Str. 33, 1180 Wien, Austria, *University of Milan, Via Celoria 10, 20133 Milano, Italy;
mirjam.frischknecht@qualitasag.ch

One of the factors influencing the accuracy of genomic prediction is the density of SNP data used for prediction.
We used sequence genotypes from the 1000 Bull Genomes Project (Run 5) as reference data to impute the
whole-genome sequences of around 22,000 Brown Swiss and 15,000 Holstein, Simmental and Swiss Fleckvieh
cattle to whole-genome sequences. We used FImpute to obtain HD genotypes and imputed with Minimac
from HD to sequence data (16,184,800 variants). We report here the results for non return-rate 56 in heifers
which are available already for Brown Swiss. For effect estimation deregressed breeding values of 2,018
Brown Swiss bulls with reliabilities above 0.65 were used. We used the BayesC approach implemented in
ghcpp. Accuracy of genomic prediction was calculated as the correlation between the deregressed breeding
values and the predicted direct genomic breeding value in a set of 240 of young bulls with accurate breeding
values. LD pruned sequence data (5,812,425 SNPs; r=0.412) and sequence data (12,973,772 SNPs; r=0.407)
yielded a higher accuracy than 50k data (38,009 SNPs; r=0.400) and missense data (34,184 SNPs; r=0,372).
The results will be further evaluated by investigating more traits and breeds.

Session 01 Theatre 4

Accurate sequence imputation enables precise QTL mapping in Brown Swiss cattle

M. Frischknecht2, H. Pausch3, B. Bapst?, F.R. Seefried?, C. Fluryl, H. Signer-Hasler?, R. Fries3, D. Garrick?,
C. Stricker® and B. Gredler?

1Bern University of Applied Sciences, School of Agricultural, Forest and Food Sciences HAFL, Langgasse 85,
3052 Zollikofen, Switzerland, 2Qualitas AG, Chamerstrasse 56, 6300 Zug, Switzerland, 3Technische Universitét
Miinchen, Liesel-Beckmann Str 1, 85354 Freising, Germany, “lowa State University, Kildee 225, 50011 Ames,
USA, ®agn Genetics, Bortjistrasse 8b, 7260 Davos, Switzerland; mirjam.frischknecht@qualitasag.ch

Whole genome sequence data (WGS) are assumed to include causative variants for any trait. With the 1000
Bull Genomes Project, a high number of sequenced bulls and cows became available. Lower density genotypes
are available for most individuals with phenotypes i.e. from routine genomic evaluation. Therefore imputation
is a widely used approach to increase marker density. In a first step we evaluated accuracy of imputation on
BTA 25 from high density (HD, 12,222 variants) to sequence level (642,911 variants) in Brown Swiss cattle.
In the 1000 Bulls Genome Project (Run5) sequences of 123 Brown Swiss (BSW) cattle were available.
Imputation accuracy was assessed in nine different scenarios varying in composition of reference (e.g. random
selection, single vs mixed breed reference) and validation set. For the BSW validation animals we masked
sequence genotypes to HD. Imputation was carried out with Beagle4.0, Fimpute, Impute2 and Minimac v3. The
average correlation between imputed and original dosage was between 0.9409 and 0.982 across all scenarios
and imputation programs. In a second step, given the promising imputation results, 1,646 genotyped BSW
bulls were imputed genome-wide from HD to WGS (13,938,818 variants) to evaluate the precision of WGS
for QTL fine-mapping. Genome wide association studies (GWAS) were carried out for milk fat content (FC)
at early (days 8-12) and late (days 298-302) lactation using EMMAX. GWAS revealed one and three QTL
(P<3.84x109) for early and late FC, respectively. The top variant (P=2.15x10-16) at a QTL for late FC on BTA
20 was a missense mutation in GHR encoding growth hormone receptor. The top association signals at all QTL
result from imputed sequence variants demonstrating the enhanced capacities of whole genome sequence data
pinpointing candidate causal variants.
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Session 01 Theatre 5

A family-based imputation algorithm for high and low-coverage sequence data

M. Battagin, G. Gorjanc, S. Gonen, R. Antolin and J.M. Hickey

The Roslin Institute and Royal (Dick) School of Veterinary Studies, The University of Edinburgh, Easter Bush,
EH25 9RG, Midlothian, Scotland, United Kingdom; mara.battagin@roslin.ed.ac.uk

Sequence data is an increasingly common data type for livestock genetics. Sequence data is expensive and
therefore low-cost strategies based on imputation are needed that spread information to whole populations. A
widely used low-cost strategy involves: (1) sequencing a small number of key individuals whose haplotypes are
shared with many other individuals in a population; (2) resolving the haplotypes carried by these individuals;
(3) imputing these haplotypes into their relatives. This study develops and tests a family-based imputation
algorithm for sequence data that can maximise the information extracted from a strategy based on sequencing
key individuals. The algorithm focuses on resolving the haplotypes carried by key individuals by using high
and low-coverage sequence data of the key animals, their parents and grandparents. It can iterate across
families connected by pedigree. It builds consensus haplotypes based on the sequence reads of individuals
by iterating down the pedigree and across the genome several times. The algorithm accounts for sequencing
errors. The performance of the algorithm for imputing sequence data was tested on simulated data. More than
1 million of different scenarios were simulated. Scenarios followed a common structure but differed in one of
the following aspects: (1) the number of individuals sequenced within family (from 1 to 7 members); (2) the
coverage used to sequence the individuals (from 1x to 30x); and (3) the way in which families were connected.
The percentage of corrected phase genotypes in key animals ranged from 0 to 100% depending on the amount
of sequence data collected on the focal individual, its parents, and its grandparents. The results show that good
accuracy of phasing and imputing sequence data can be achieved even when low cost sequencing strategies are
adopted and suggests that the key sires sequencing approach can be optimised from a cost/benefit perspective.

Session 01 Theatre 6

Efficient identification SNPs in high linkage disequilibrium in large genotype and sequence datasets
M.P.L. Calus and J. Vandenplas

Wageningen UR Livestock Research, Animal Breeding and Genomics Centre, P.O. Box 338, 6700 AH Wageningen,
the Netherlands; jeremie.vandenplas@wur.nl

Performance and efficiency of genomic prediction models using whole genome sequence data may be
affected by high levels of pairwise linkage disequilibrium (LD). To enable pruning of genotype data for
LD, an algorithm is developed that enables rapid detection of any pair of variants in complete or high LD
throughout the genome, rather than, for instance, only in a limited window surrounding an individual SNP. The
developed algorithm relies on the properties of the squared correlation between phased alleles as a measure
of LD. This measure can only reach a value of 1 for two loci when both loci have the same count of the
minor allele. Sorting loci based on the minor allele count, followed by comparison of alleles at loci with the
same minor allele count provides a quick way to detect loci in complete LD. Likewise, squared correlations
close to unity can only be achieved for pairs of loci with a similar minor allele count. Deriving the exact
range of differences in minor allele counts that can yield levels of LD above a predefined threshold, enables
to considerably reduce the number of pairs of loci for which LD needs to be computed, relative to the total
number of (n2-n)/2 pairs. An algorithm was implemented that removes SNPs in complete LD as a first step,
and SNPs in high LD as a second step. This algorithm was tested on a simulated dataset containing 10,935,878
SNP and 2,500 animals. The algorithm removed 5,991,192 SNPs that were in complete LD with another SNP,
and another 1,341,482 that had a squared correlation greater than 0.99 with an another SNP, leaving 3,603,204
out of the initial 10,935,878 SNPs. To remove high LD SNPs, the algorithm reduced the number of pairs of
SNPs for which LD was evaluated from the total of 5.98x10%3 pairwise combinations to 1.34x10°. Using a
single thread, removing SNP in complete LD required ~20 minutes and removing SNP in high LD required
~11 hours, excluding time to read and write data. Using 10 threads reduced computing time with almost 90%
for the second step, which then finished in less than 80 minutes. These results demonstrate that the developed
algorithms enable to efficiently remove SNP in high or complete LD throughout the genome.
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Session 01 Theatre 7

Selecting animals for whole genome sequencing: methods optimization and comparison

A. Butty!, M. Sargolzaei-2, F. Migliorl:3 and C. Baes!

ICentre for Genetic Improvement of Livestock, Animal Biosciences, University of Guelph, 50 Stone Road East,
Guelph, ON, N1G 2W1, Canada, 2Semex Alliance, 5653 Highway 6 North, Guelph, ON N1H 6J2, Canada, 3Canadian
Dairy Network, 660 Speedvale Avenue West, Suite 102, Guelph, ON, N1K 1E5, Canada; buttya@uoguelph.ca

Dairy cattle populations, in particular Holstein animals, have been widely genotyped since the arrival of
affordable SNP chip technology. Whole genome sequencing of individuals, however, is still prohibitively
expensive. Selection of animals to sequence must be carefully undertaken. Various methods have been
proposed to select key animals contributing to the genetic diversity in the population, the first of which relied
solely on pedigree information. As the number of genotyped animals increased, methods were adapted to
include genomic information. Methods relying on haplotype frequencies have recently been proposed, which
emphasize either selection of animals carrying frequent haplotypes, or classify animals based on the rarity of
their haplotypes. The algorithms used are commonly iterative in nature. Current methods cover most of the
genetic diversity of a population with a reasonable number of animals sequenced. These approaches, however,
can be optimized using simulated annealing, a method developed to find the global optimum of a discrete
dataset possibly containing several local optima. The simulated annealing method can be used to optimize the
haplotype diversity within a group composed of already sequenced and sequencing candidates. Exchanging
randomly one candidate at a time, haplotype diversity of each newly formed group will be assessed counting
the number of unique haplotypes found for each genomic window. Different window sizes will be tested for
each scenario. The proposed method is sensitive to outliers (e.g. crossbred animals) therefore strict removal
of outliers is important. This study aims to develop an optimal method to select animals for sequencing. We
further develop previously proposed methods using simulated annealing, and a new method based on haplotype
diversity is described. Finally, a comparison of the number of animals needed to cover the same amount of
genetic diversity and rare haplotypes within the Canadian Holstein population with each method is given.

Session 01 Theatre 8

A hidden Markov model to estimate inbreeding from whole genome sequence data

T. Druet! and M. Gautier?

Unit of Animal Genomics, GIGA-R, University of Liége, 1 avenue de I’Hopital B34 (+1), 4000 Ligge, Belgium, 2UMR
CBGP, INRA, Campus International de Baillarguet, 34988, Montferrier-sur-Lez, France; tom.druet@ulg.ac.be

Inbreeding results from the mating of related individuals and has negative consequence because it brings
together deleterious variants in one individual. Inbreeding is associated with recessive diseases and reduced
production or fitness. Until recently inbreeding was estimated with genealogical data, which have some
limitations. Genomic estimates of inbreeding can now be obtained thanks to new technologies. Methods
based on genomic relationships assume either that identical-by-state markers are identical-by-descent (IBD) or
correct for the allele frequencies estimated in a « founder generation ». Similarly, with runs of homozygosity
(ROH), the hypothesis is that stretches of homozygous markers longer than a determined threshold (measured
in number of markers or in Mb) are IBD. Although sequencing data are more informative, most of the recent
studies used genotyping data. Due to high genotyping errors rates with sequencing technologies, ROH are
difficult to use on such data. We herein describe an original method to model inbreeding along chromosomes.
It relies on a hidden Markov model that determines locally whether a segment is inbred and gives a measure
of inbreeding’s age. The method uses a function modeling the probability to observe a genotype in an
inbred segments. It is well suited for sequencing data because the function incorporates genotyping errors
and uncertainty associated with low or moderate coverage. We first determine the properties of our new
method with different simulation scenarii. Then, we use it to estimate inbreeding in the Belgian Blue Beef
cattle population with either genotyping arrays (of various densities) or whole genome sequencing data. The
estimates will be compared to those obtained with other methods (pedigree, ROH, genomic relationship).
Latest results will be presented.
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Session 01 Theatre 9

Accounting for read depth in the analysis of genotyping-by-sequencing data

K.G. Doddst, J.C. McEwan?, T.P. Bilton!, R. Brauning®, R.M. Anderson!, T.C. Van Stijnl, T. Kristjansson?
and S.M. Clarke!

1AgResearch, Invermay Agricultural Centre, Private Bag 50034, Mosgiel 9053, New Zealand, 2Stofufiskur;
Stadarberg 2-4, Hafnarfjordur 221, Iceland; ken.dodds@agresearch.co.nz

Untargeted genotyping-by-sequencing (GBS) is a method for obtaining SNP genotype information. It does
not require the prior construction of SNP sets (e.g. as required for array-based genotyping) and can even be
applied to species without a reference genome. The cost of GBS can be reduced by assaying many samples at
one time and/or by sampling a smaller fraction of the genome. The former results in less genomic information
for a sample (lower average read depth), while the latter reduces the number of SNPs assayed, but increases
the read depth per SNP. Analysis of these data should take into account the allelic sampling nature of GBS,
rather than treat the GBS results as genotype calls. We show how this can be done for the estimation of
linkage disequilibrium and for calculating a genomic relationship matrix (GRM). The GRM can be used
for: verification of duplicated samples (positive control samples), breed composition, pedigree, traceability,
inbreeding and co-ancestry. It can also be included directly in existing mixed models to estimate genetic
parameters and breeding values. The relationship estimation method also accounts for missingness in the data
directly, avoiding the need for imputation and resources needed for imputation, such as genome sequence and
reference panels. These methods open up opportunities for applications in agricultural species and studies of
natural populations, particularly those that currently have poor genomic resources.

Session 01 Theatre 10

SNP-effects underlying GBLUP depend on the definition of the genomic relationship matrix

A.C. Bouwman?, B.J. Hayes?3 and M.P.L. Calus?

Wageningen UR Livestock Research, Animal Breeding and Genomics Centre, P.O. Box 338, 6700 AH, the
Netherlands, 2La Trobe University, Applied Systems Biology, 5 Ring Rd, Bundoora 3083, Victoria, Australia,
3Government of Victoria, Department of Economic Development, Jobs, Transport and Resources, 5 Ring Rd,
Bundoora 3083, Victoria, Australia; aniek.boouwman@wur.nl

Genomic prediction is used to predict direct genomic values (DGV) for selection candidates in breeding
programs. Besides interest in DGV there is also an increasing interest in SNP-effects estimated using genomic
prediction models such as GBLUP. With a GBLUP approach it is straightforward to back-solve the SNP-effects
from DGV based on the genotypes of the animals. These SNP-effects can be used for various purposes such
as rapid computation of DGV for newly genotyped individuals, for GWAS-type of analyses to get insight
on the genetic architecture of a trait, and to estimate DGV based on small genomic regions, so called “local
DGV’ for QTL mapping. Genomic prediction models require a genomic relationship matrix (GRM) that can be
constructed using different genotype coding methods. Although it has been reported that there is no noticeable
effect of genotype coding on DGV, we demonstrate here that the genotype coding used in construction of
the GRM does have an effect on the back-solved SNP-effects, in particular for low MAF SNP. This could
be particularly important for genomic prediction with use of sequence data, where many variants are at low
frequency. In our dairy cattle data set with 643,924 SNP, the correlation between DGV using a GRM built with
VanRaden (2008) method 1 (VR1), based on centering genotypes, and method 2 (VR2), based on centering
and scaling, was 0.998 (regression coefficient=1), however, the correlation between back-solved SNP-effects
using VR1 or VR2 was 0.15. The main difference in SNP-effects between the two methods was found for SNP
with a MAF<0.01. In this MAF category, the correlation between SNP-effects was 0.44. Variants with a MAF
between 0.01 and 0.05 showed a correlation of 0.90, all higher MAF categories showed a correlation between
0.97 and 0.98. Assuming that causal variants are rare and have a large effect, GRM based on sequence data
should be centered and scaled appropriately for a better estimation of SNP-effects.
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Session 01 Theatre 11

Functional annotation of CNV breakpoints in Holstein-Friesian cows

J. Szydal?, M. Mielczarek2, M. Fraszczak?, R. Giannico®, G. Minozzi®4, E. Nicolazzi® and K. Wojdak-
Maksymiec®

INational Research Institute of Animal Production, Krakowska 1, 32-083 Cracow, Poland, 2Wroclaw University of
Environmental and Life Sciences, Biostatistics group, Department of Genetics, Kozuchowska 7, 51-631, Poland,
3Fondazione Parco Tecnologico Padano, Via Einstein, 26900 Lodi, Italy, “University of Milan, Via Festa del
Perdono 7, 20122 Milano, Italy, SWest Pomeranian University of Technology, Aleja Piastéw 17, 70-310 Szczecin,
Poland; joanna.szyda@up.wroc.pl

Whole genome DNA sequences of 32 cows were analysed. The total number of raw reads per animal varied
between 164,984,147 and 472,265,620. The hioinformatics pipeline included BWA-MEM used for the
alignment to the reference genome, Picard and SAMtools used for post alignment editing, and CNVnator used
for CNV detection. Using Variant Effect Predictor genomic position of CNV breakpoints were annotated to
the reference genome. 487,746 deletions and 61,789 duplications were detected. CNV length ranged between
200 bp and 724,000 bp for deletions as well as 200 bp and 439,300 bp for duplications. The total number of
deletions identified per individual was between 13,149 and 22,496. The number of duplications varied between
1,694 and 5,187. The functional annotation showed that the highest numbers of deletion breakpoints were
located in intergenic regions (62.84%) and introns (26.84%). 1.35% of the breakpoints were reported within
coding regions. The least numbers were reported for non-coding regions (0.32%) and splice regions (0.14%).
For duplications, the proportion of breakpoints in each functional group was similar. Most of duplications
were placed in intergenic regions (70.37%) and introns (21.63%), intermediate number of breakpoints were
found in coding regions, (0.79%) of duplication breakpoints were found in coding regions, the least in splice
regions (0.37%) and non-coding regions (0.11%). The highest number of CNV breakpoints (17,315), was
observed within the protein kinase, cGMP-dependent, type | gene. CNV detection was performed at the
Poznan Supercomputing and Networking Center. Statistical analyses were supported by the National Science
Foundation project no. 258836.

Session 01 Theatre 12

NGS-based analysis of copy number variations in various cattle breeds

M. Mielczarek, M. Frgszczak, E.L. Nicolazzi?, G. Minozzi2, H. Schwarzenbacher3, C. Egger-Danner3,
D. Vicario?, F. Seefried®, A. Rossoni®, T. Solberg’, L. Varona8, C. Diaz8, C. Ferrandi?, R. Giannico?, J.L.
Williams®?, J. Woolliams?© and J. Szydal

Iwroclaw University of Environmental and Life Sciences, Kozuchowska 7, Wroclaw, Poland, 2Fondazione Parco
Tecnologico Padano, Cascina Codazza 12, Lodi, Italy, 3ZuchtData EDV, Dresdner 89/19, Vienna, Austria, “Italian
Simmental Cattle Breeders Association, Via Nievo 19, Udine, Italy, >Swiss Brown Cattle Breeders Federation,
Chamerstrasse 56, Zug, Switzerland, Sltalian Brown Cattle Breeders* Association, Ferlina, Bussoleng, Italy,
"Norwegian University of Life Sciences, Universitetstunet 3, As, Norway, 8Universidad de Zaragoza, Pedro
Cerbuna 12, Zaragoza, Spain, University of Adelaide, SA 5371, Roseworthy, Australia, 1°Roslin BioCentre, EH25
9PP, Roslin, United Kingdom; magda.a.mielczarek@gmail.com

Whole genome DNA sequences were determined for 104 bulls representing Brown Swiss (48 individuals)
Fleckvieh (30), Guernsey (20), Simmental (16) and Norwegian Red (23) breeds. The total number of raw reads
obtained for a single animal varied between 270,678,710 (a Fleckvieh) and 768,980,700 (a Brown Swiss). The
average genome coverage ranged from 10 to 28. Alignment to the UMD3.1 reference genome was carried out
using BWA-MEM. CNYV calling was performed with the CNVnator software. The number of duplications per
individual varied between 2,204 and 48,501, while the number of deletions varied between 9,771 and 24,334.
Six deletions located on chromosomes 6, 7, 17, 21, 23 and 29 were shared among all animals, while there were
no duplications shared among all of them. Length of CNVs varied from 200 bp to 999,300 bp for deletions,
and from 200 bp to 925,000 bp for duplications. In conclusion a significant variation in genome structure
is observed both within as well as among breeds. The research was carried out within the EU ‘Gene2Farm’
project (7FP grant No. 289592) and Polish National Science Centre grant No. UMO-2014/15/N/NZ9/03914.
Processing of the raw data was performed at the Poznan Supercomputing and Networking Center.
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Session 01 Poster 13

Genome-wide association study in Brown Swiss for udder traits based on sequence data

M. Frischknecht!2, C. Fluryl, B. Bapst?, FR. Seefried?, H. Signer-Hasler!, D. Garrick3, C. Stricker?,
Intergenomics Consortium®, A. Bagnato®, A. Bieber?, R. Fries®, 1. Russ®, J. Sélkner® and B. Gredler?

1Bern University of Applied Sciences, School of Agricultural, Forest and Food Sciences HAFL, Langgasse 85, 3052
Zollikofen, Switzerland, 2Qualitas AG, Chamerstrasse 56, 6300 Zug, Switzerland, 3lowa State University, Kildee
225, 50011 Ames, USA, “agn Genetics, Bortjistrasse 8b, 7260 Davos, Switzerland, SInterbull center, SLU, Box
7023, Uppsala, 75007, Sweden, 8University of Milan, Via Celoria 10, 20133 Milano, Italy, Research Institute of
Organic Agriculture (FiBL), Ackerstrasse 113, 5070 Frick, Switzerland, 8Technische Universitat Miinchen, Liesel-
Beckmann-StraRe 1, 85354 Freising-Weihenstephan, Germany, 9Tierzuchtforschung e.V., Senator-Gerauer-Str. 23,
85586 Poing, Germany, 1University of Natural Resources and Life Sciences, Gregor-Mendel-Str 33, 1180 Wien,
Austria; heidi.signer-hasler@bfh.ch

Identification of QTL, especially of causative variants within QTL is still challenging. Higher SNP densities
aid the identification and fine-mapping of QTL. Based on imputed sequence data we performed GWAS for
udder traits in Brown Swiss cattle. The GWAS was performed using a mixed-model approach with deregressed
breeding values as phenotypes. The traits investigated included: udder depth (UD), fore udder attachment
(FUA), rear udder width (RUW), rear udder height (RUH), fore udder length (FUL), and central ligament
(CL). We found significant associations on BTA 3 (UD, FUA), BTA 5 (UD), BTA 17 (FUL, RUW, CL) and
BTA 20 (FUA). A single gene was located in the significantly associated regions on BTA 5 (ABCC9) and
BTA 20 (HCN1). The region on BTA 17 spans almost 3 Mb and includes 74 genes (maximal region for all
the traits combined) and the region on BTA 3 includes 91 genes across 3 Mb. We also looked for associated
missense variants in these intervals. Neither for ABCC9 nor for HCN1 we could identify such a variant. On
BTA 17 we identified 2 missense variants that were significantly associated with CL. On BTA 3, 11 missense
variants were significantly associated with UD and/or FUA. The advantages of using imputed sequence data
compared to SNP chip genotypes are mainly through the inclusion of potential causative variants.

Session 01 Poster 14

Correlation between DNA methylation in CHFR gene promoter and economic traits in J. Black cattle

Y. Sudal, E. Kobayashi?, Y. Saito3, K. Kato* and K. Suzuki®

IMiyagi University, Food, Agricultural and Environmental Sciences, 2-2-1 Hatatate, Taihaku, Sendai, 9820215,
Miyagi, Japan, 2National Institute of Livestock and Grassland Science, Tsukuba, Ibaraki, Japan, 3Miyagi Prefectural
Livestock Experiment Station, Osaki, Miyagi, Japan, 4Tohoku University, Graduate School of Agricultural Science,
Sendai, Miyagi, Japan, 5Tohoku University, Graduate School of Agricultural Science, Sendai, Miyagi, Japan;
suda@myu.ac.jp

Meat quality of Japanese Black cattle (JB) is known to excel in Wagyu, and the breed has become very popular
worldwide. However, the main mechanism of developing these characteristic features are not well understood
although many researchers have reported SNPs and QTLs which may be related to them. DNA methylation to
C in CG rich of the upstream region of start codon controls the expression of many genes on a genome wide
level in relation to environmental effects. This study aims to examine a correlation between genome DNA
methylation of CG rich in upstream region of CHFR gene and economic traits in JB. Samples were collected
from adipose tissues around the kidneys in each 100 JBs produced from same sire. After DNA extraction and
purification, EpiXplore Methylated DNA Enrichment Kit, EpiScope Promoter gPCR Array (Human), SYBR
Premix Ex Taq GC (Perfect Real Time) of TAKARA and specific software were then used to analyze DNA
methylation degree. The DNA methylation degree of CG rich regions in the upstream regions of CHFR gene
which encodes E3 ubiquitin-protein ligase correlated significantly with subcutaneous fat thickness and rib
thickness (r=0.66). The expression of this gene is required for the maintenance of the antephase checkpoint
that regulates cell cycle. So, this gene may play a key role in cell cycle to progress weight gain and lipid
accumulation. In this study, although apparent relationships between the known QTL and this gene could not
be found, this information might be an effective marker for monitoring meat quality in JB.
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Transcriptome profile analysis of ovarian tissues highlights steroids biosynthetic genes in ewes

H. Ghaderil, A. Masoudi! and B. Arefnejad?

Tarbiat Modares University, Animal Breeding, Jalale Ale ahmad Highway, Gisha Bridge, Tehran, 1497713111
Tehran, Iran, 2OMICS Research Group, Jalale Ale ahmad Highway, Gisha Bridge, Tehran, 1497713111 Tehran,
Iran; masoudia@modares.ac.ir

Recently RNA-Seq has been used to investigate the differentially expressed genes in different species.
Prolificacy is one of the important traits in sheep production system. Study of the genetic differences between
uniparous and multiparous animals may help to improve breeding programs in favor of increasing prolificacy
in sheep. Shal sheep is an indigenous Iranian breed, which is capable to have a high prolificacy rate. The aim of
this study was to analyze the transcriptomes of ovarian tissues in the groups of the uniparous and multiparous
Shal sheep. Using Illumina Hiseq™ 2000 deep sequencing, a total of 46,956,986 and 51,747,856 reads from
the samples of uniparous and multiparous Shal sheep were obtained, respectively. Paired-end reads of the
sequences were obtained by filtration, and they aligned to the ovis aries reference genome (Ova Version 1.3)
using TOPHAT (v2.0.13). After aligning, 26,853 genes were recognized to be expressed in ovarian tissue. To
identify significantly differential expression profiles between two groups of the animals, Cufflinks (v 2.1.1),
Cuffmerge and Cuftdiff (v 2.1.1) softwares were used. The results shown that 619 genes had significant
differences (P<0.05) between uniparous and multiparous animals. Some studies indicated that GDF9 gene
has an important effect on prolificacy in sheep. Therefore, this study focused on chromosome 5, which is
the host for this gene. In the current study, 1,356 genes were located on chromosome 5. Of these genes, the
expression of 28 genes were significantly different between the uniparous and multiparous animals. From
these 28 genes, 18 down-expressed and 10 over-expressed were identified in the multiparous animals. Gene
ontology terms of KEGG pathway analysis in observed genes showed that the biosynthesis of the steroids
pathways is enriched in the ovarian tissue.

Session 01 Poster 16

The analysis of CNV regions in Holstein-Friesian cows

M. Fr(l;;zczakl, M. Mielczarek2, E.L. Nicolazzi®, G. Minozzi3, K. Giannico®, K. Wojdak-Maksymiec? and J.
Szyda*

Iwroclaw University of Environmental and Life Sciences, Biostatistics group, Department of Genetics,
Kozuchowska 7, Wroclaw, Poland, ®National Research Institute of Animal Production, Krakowska 1, Cracow-
Balice, Poland, 3Fondazione Parco Tecnologico Padano, Haussmann 11/15, Lodi, Italy, “West Pomeranian
University of Technology, al. Piastow 17, Szczecin, Poland; magdalena.fraszczak@up.wroc.pl

The copy number variation (CNV), one of the important sources of genetic diversity, is defined as the gains
(duplications) and losses (deletions) of longer DNA fragments. In this study we concentrated on the CNVs
identified based on a read depth (RD) algorithm. Genomic regions with CNVs detected for at least one cow
were considered. If two or more CNVs whole or partly overlap, they belong to the same CNV region. The
material consist whole genome DNA sequences determined for 29 cows representing the Polish Holstein-
Friesian breed. Alignment to the UMD3.1 reference genome was carried out using BWA-MEM and the
CNVnator, software was used for CNV detection. The total number of 549,539 CNVs identified in the 29
genomes corresponded to 49,313 CNV regions, after the variant overlap was taken into account. The identified
regions of duplication occupied 4.42% of whole genome while the regions of deletions occupied 11.72% of
a genome. The shortest duplicated region of 200 bp was located on BTA19, and the longest, identified on
BTA27, was equal to 385,300 bp and consisted of 525 single CNVs. For deletions the length of regions varied
depending on autosome form 200 bp (BTA25) to 1,374,300 bp (BTA12). The longest region contained 632
single CNVs. Furtheremore overlap between CNV regions and genes was precisely analyzed. In order to
assess the accuracy of CNV detection the validation was performed by comparing CNVs detected by using
CNVnator, Pindel and GASV (the softwares based on read depth, split read, paired-end mapping algorithm
respectively). Finally identified regions were compared to the CNVs from dbVar database. Processing of the
raw data was performed at the Poznan Supercomputing and Networking Center. Statistical analyses were
supported by the National Science Foundation project no. 258836.
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Genome-wide association study in Brown Swiss for fertility traits based on sequence data

M. Frischknecht!2, B. Bapst?, C. Fluryl, FR. Seefried?, H. Signer-Hasler!, D. Garrick, C. Stricker?,
Intergenomics Consortium®, R. Fries®, I. Russ’, J. Sélkner8, A. Bieber?, A. Bagnato'® and B. Gredler?
1Bern University of Applied Sciences, School of Agricultural, Forest and Food Sciences HAFL, Langgasse 85,
3052 Zollikofen, Switzerland, 2Qualitas AG, Chamerstrasse 56, 6300 Zug, Switzerland, 3lowa State University,
Kildee 225, 50011 Ames, USA, “agn Genetics, Bortjistrasse 8b, 7260 Davos, Switzerland, SInterbull center,
SLU, Box 7023, Uppsala, 75007, Sweden, STechnische Universitat Miinchen, Liesel-Beckmann-StraRe 1, 85354
Freising-Weihenstephan, Germany, “Tierzuchtforschung e.V., Senator-Gerauer-Str. 23, 85586 Poing, Germany,
8University of Natural Resources and Life Sciences, Gregor-Mendel-Str 33, 1180 Wien, Austria, °Research Institute
of Organic Agriculture (FiBL), Ackerstrasse 113, 5070 Frick, Switzerland, 1°University of Milan, Via Celoria 10,
20133 Milano, Italy; beat.bapst@qualitasag.ch

Fertility in dairy cattle has declined continuously during the last years. In Switzerland low fertility is one of
the most important culling reason. Therefore this trait complex is of great economic importance. But fertility
traits are functional traits with low heritabilities. We performed GWAS in Brown Swiss and Holstein cattle
for the fertility traits: non-return rate after 56 days in heifers (NRH) and cows (NRC); days between first and
last insemination in heifers (FLIH) and cows (FLIC); and days to first service (DFS). We used deregressed
breeding values as input phenotypes and imputed whole-genome sequence dosages as genotypes. In Holstein
(2,336 to 3,257 individuals) we could not identify any significant region for any of the investigated traits. For
Brown Swiss cattle (1,392 to 3,278 individuals) however we could identify a QTL on BTA 17 for NRH and
FLIH. This locus also showed a suggestive association with NRC and FLIC. The region significantly associated
to NRH and FLIH comprises 27 genes. Among the associated variants two non-synonymous variants in the
genes GAS2L and ASCC2 could be identified. These two variants could be potentially causative variants.

Session 01 Poster 18

Genome-wide differential DNA methylation patterns between Iberian & tropical adapted Creole bovines
N. Sevane!, R. Martinez?, P. Orozco-Terwengel® and M.W. Bruford?3

ICardiff University, School of Biosciences, Museum Avenue, CF10 3AX, United Kingdom, 2Corporacion
Colombiana de Invetigacion Agropecuaria (Corpoica), Centro de Investigaciones Tibaitata, Km 14 via Mosquera,
Cundinamarca, Colombia, 3Cardiff University, Sustainable Places Research Institute, 33 Park Place, Cardiff,
CF10 3BA, United Kingdom; orozco-terwengelpa@cardiff.ac.uk

Official assessments of climate change impacts predict a progressive upward trend in average temperatures,
leading to a decreased forage production and quality, and an increased disease risk. Therefore, enhancing
climate resilience and sustainable production for animals in harsh environments are important goals for
the livestock sector. A natural experiment already exists, Columbus’ arrival in the Americas, where rapid
adaptation to extreme climatic conditions was imposed on a limited number of livestock. This study compares
the methylomes of two tropical Creole bovine breeds and their Spanish ancestors to understand epigenetic
mechanisms underlying their adaptation. Reduced representation bisulfite sequencing (RRBS) was used
to assess differences in methylation between Creole and Spanish samples. Only CpG dinucleotides with
10X coverage (CpG,;) where used in downstream analysis. Comparison between groups revealed 3,639
differentially methylated CpG,, sites (DMS, ,, g-value<0.01, differential methylation >25%), annotated to
520 unique features. Gene ontology analysis revealed candidate genes involved in tropical adaptation, such
as immune response, tick resistance, skin and hair characters, response to stress, nervous system, vascular
physiology, energy management, adaptation to new feeding conditions and reproductive performance. The
RRBS results were validated by bisulfite sequencing PCR (BSP). Our results show that the drastic climate
change imposed on a reduced number of animals had an impact on their methylome pattern that is currently still
measurable, affecting genes implicated in important signalling pathways for adaptation and pointing towards
the epigenetic fine-tuning on the regulation of gene activity. This study justifies further work to understand
the mechanisms underlying the relationship between epigenetic variation and extensive phenotypic diversity
of domestic species.
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Functional SNP & splice variants in pigs with divergent lipid phenotypes using genome-wide analysis

T. Cardoso?, M. Amills!, R. Gonzalez-Prendes?, R. Quintanilla? and A. Canovas®

ICenter for Research in Agricultural Genomics (CSIC-IRTA-UAB-UB), Universitat Autonoma de Barcelona, Animal
Genetics, Bellaterra, 08193, Spain, 2IRTA, Animal Genetics, Torre Marimon, Caldes de Montbui, 70040-020, Spain,
SUniversity of Guelph, Animal Bioscience, 50 Stone Road E., Guelph, N1G 2W1, Canada; acanovas@uoguelph.ca

RNA-Sequencing technology was used to examine the structural variation of the gluteus medius (GM) muscle
transcriptome of commercial Duroc pigs with divergent phenotypes (HIGH and LOW) for 13 fatness traits.
The whole transcriptome of 52 GM samples from HIGH (n=26) and LOW (n=26) pigs were sequenced
with a HiSeq2000 platform. An average of 70-million sequence reads were obtained from each sample and
mapped to the pig reference genome. In all samples, 80% of the reads were categorized as mapped. In this
way, 30 splice variants were differentially expressed between pigs with divergent fatness traits (P<0.01 and
Fold-change>1.5). Noteworthy, 8 splicing variants happened to be novel (unannotated in the last pig reference
genome available (Sus scrofa 10.2.79)). Pathway analysis evidenced that most of differentially expressed
splice variants belong to the glycolysis and gluconeogenesis, oxidative phosphorylation, insulin signaling
and fatty acid biosynthesis metabolic routes. We can conclude that in many instances differential expression
targets specific mRNA isoforms rather than the global set of transcripts produced by a given gene. Besides,
several SNP variants segregated specifically in either the HIGH (2,995 SNPs) or LOW (1,467 SNPs) fatness
profiles. Among them, 479 (16.8% of HIGH group-specific SNPs) and 177 (12.0% of LOW group-specific
SNPs) were associated with amino acid changes. It would be interesting to correlate SNP frequencies and
isoform differential expression data to identify polymorphisms with effects on the mechanism of splicing.

Session 02 Theatre 1

Developments, strategies and challenges for UK dairy sector

G. Jones

Agriculture and Horticulture Development Board, Kenilworth, Warwickshire, United Kingdom;
natalie.reynolds@ahdb.org.uk

Mr. Gwyn Jones is chair of the dairy sector board of the UK Agriculture & Horticulture Development Board
(AHDB). He is a dairy farmer and has been farming in West Sussex for over 30 years, running a 350 cow herd
with an Anaerobic Digester integrated in the farm business. Mr. Jones is Chairman of RUMA (Responsible
Use of Medicines in Agriculture), Chairman of EPRUMA (The European equivalent of RUMA), an active
member of the Farm Animal Welfare Council (FAWC), Vice Chairman of the COPA-Cogeca Animal Health
and Welfare Working Group, member of the British \eterinary Association (BVA) Welfare and Ethics Group,
and a member of the University of Surrey School of Veterinary Medicine’s External Liaison and Advisory
Committee. He will talk about the challenges and opportunities of the dairy sector in the UK and in a wider
perspective. He will also discuss the current situation and issues to deal with.
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Analysis of dairy farmers’ and stakeholders’ expectations and challenges in four European countries

M. Klopéict, A. Malak-Rawlikowska?, A. Stalgiene® and A. Kuipers?

YUniversity of Ljubljana, Biotechnical Faculty, Dept. of Animal Science, Groblje 3, 1230 Domzale, Slovenia,
2Warsaw University of Life Sciences, Faculty of Economic Sciences, ul Nowoursynowska 166, 02-787 Warsaw,
Poland, 3Lithuanian Institute of Agrarian Economics, V. Kudirkos g. 18-2, 03105 Vilnius, Lithuania, Wageningen
UR, Expertise Centre for Farm Management and Knowledge Transfer, P.O. Box 35, 6700 AA Wageningen, the
Netherlands; marija.klopcic@bf.uni-lj.si

Data from dairy farmers and stakeholders were collected from 2011 to 2016 concerning their future expectations,
as part of a Leonardo da Vinci and an ERASMUS+ project. The goal was to examine if a coherent outlook on
future developments and challenges can be found within and between selected European countries. Topics
dealt with were choice of development paths, availability of resources, perceived opportunities & threats and
farmers’ abilities, and economic expectations. In 2011/12, 1,039 questionnaires from farmers were received,
spread over Poland, Lithuania and Slovenia. In 2013, 352 of these farmers filled in the questionnaire again
as well as 122 farmers from the Netherlands. Those farmers were again questioned in 2016. In 2015, 150
stakeholders in the four countries, composed of 8 groups, i.e. from dairy cooperatives to ministries and NGO’s,
were asked similar questions. Additionally, they described weak and strong points of the national dairy chain.
PCA, cluster analysis and ANOVA methods were used to analyse the dataset. On base of 10 strategies, seven
farmer segments were identified. Differences in opinions between these segments were rather limited, while
significant differences between countries were found. For instance, farmers in the Netherlands show much
more confidence in dealing with the free quota situation and the dairy market than in the other countries.
Farmers in Lithuania and Slovenia are more diversified, while the latter farmers are also more consumers
oriented. The trend in opinions over years will be discussed. Concerning the stakeholders, preliminary results
show only small differences in opinions between the various groups. However, the outlook on the future is
quite different between countries. Results of this study provide insights, which can support the development
of the dairy sector in the various regions of Europe.

Session 02 Theatre 3

Developments, strategies and challenges for Polish dairy sector

A. Malak-Rawlikowska

Warsaw University of Life Sciences, Faculty of Economic Sciences, Nowoursynowska 166, 02-787, Poland;
agata_malak_rawlikowska@sggw.pl

The implementation of the Common Agricultural Policy (CAP) after accession to the EU in 2004 has been a
milestone for Polish dairy sector. Easier access to EU markets, the introduction of direct payments, continuing
positive price/cost relationship trends and subsidies from the Rural Development Program had a significant
impact on the economic situation of dairy farms. Strong concentration of marketable production and an
increase in scale led to the decrease in the number of farms. In the period 2004-2015 the number of dairy farms
delivering milk to the market decreased by 64% and average milk production per farm almost tripled. The
remaining farms continued modernization, investments and breeding improvement. Concurrently, milk yield
per dairy cow was steadily increasing. This resulted in an increased production level and increased deliveries
to processing plants. Together with the CAP liberalization process, especially abolishment of the milk quota
system and reducing export subsidies, dairy market is more exposed to the world market dynamics. In this
difficult environment, farmers had to adjust their development strategies in order to survive on the competitive
market. Taking into account large investments done in the past years at the farm level, high demand for raw
milk expressed by processing industry (resulting from investments in processing powers) and growing demand
for dairy products, dairy farmers took the opportunity of abolishment of the milk quota system and continued
development towards increased specialisation and production scale. Despite of difficult situation on the global
dairy market in 2015/16 (very low prices), Russian embargo, liberalization of CAP (reduced protection of
internal market), high penalties for exceeding dairy quota in the last milk quota year 2014/2015, milk deliveries
in Poland tend to grew by 6,7% in 2014 and 2,7% in 2015, comparing to the previous year. It is expected that,
due to unstable situation on dairy market, low performing farms will withdraw from production, and farm
concentration processes will speed up. The upward trend of milk production will continue in the future, but
with lower dynamics, depending on the situation on the global market.
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Session 02 Theatre 4

Solving the problems facing the dairy sector
D. Dobbin
Northern Ireland Food and Drink Association, Belfast Mills, Belfast, United Kingdom; jason@agrisearch.org

Dr David Dobbin is Group Chief Executive of United Dairy Farmers / Dale Farm, the UK’s largest dairy
cooperative. He is Chairman of Dairy UK and was appointed as an expert to the EU Agri Markets Task Force
in February 2016. He is also a member of the Northern Ireland Food Strategy Board and Chairman of Belfast
Harbour Commissioners, Chair of the Management Committee of Ulster Rugby and a past Northern Ireland
Chair of the Confederation of British Industry. Dr Dobben will discuss the problems facing the dairy sector
from the angle of his industrial and business background, with references to policies and politics.

Session 02 Theatre 5

Developments, strategies and challenges for Netherlands’ dairy sector
A. De Veer, |. De Boer and A. Kuipers
Wageningen UR, Livestock Research, De Elst 1, 6708 WD Wageningen, the Netherlands; imke.deboer@wur.nl

In 2014 the Netherlands had 18,000 dairy farms with 1.6 million cows, 12.7 billion kg of milk of which 65%
sold abroad, 23 processing companies and 60,000 jobs in the chain. This contributed 1.2% to national economy
and 9% to trade surplus. Grassland prices in period 2013-15 varied between €45.000 till 80.000/ha. Recently,
milk price is around 30 ct/kg, but for ecological milk 52 ct/kg (2% of total volume). In years preceding the
ending of quota system, policy discussions started how to guide the sector in a sustainable way into the
quota free era. A land tied dairy sector was envisioned by politics and the sector itself. This was laid down
in the so called ‘Melkveewet’ (Dairy Husbandry Law). Enlargement of no. of cattle was linked to requiring
additional land. Moreover, the national produced amount of phosphate from animal manure was already set
at 172.9 million kg in agreement with EU commission, of which 84.9 for the dairy cow population. Farmers
anticipating the quota free situation enlarged herds in 2013/2014. In 2015, the number of cows was increased
by 120.000, + 7, 5% (production + 10%). As result, three month after the abolition of quota, the Netherlands
government installed a phosphate quota on farm level, reference July 2015, restricting the sector: 4-8% flat
reduction; 10% take away by transfer; price at moment €5,000/cow. Main focus in developing the sector is on
increasing cow production efficiency, nutrient use efficiency (by introduction of a nutrient cycle planner; farm
specific P-norms are allowed), amazing grazing initiatives, including policy to increase % of cows grazed,
cow welfare (by experimenting with bedded pack barns and the innovative cow garden), improving structure
of soils, decrease in antibiotic use (partly realized) and cow health initiatives, like increasing resilience of
cows. Research in these areas will be presented. Early 2015, a commission was appointed by the government
to make a future draft of a sustainable animal sector, which results will be presented as well.
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Economic and environmental consequences of milk quota abolition in the Netherlands

C.E. Van Middelaar?, C.W. Klootwijk!, P.B.M. Berentsen? and I.J.M. De Boer!

Iwageningen University, Animal Production Systems group, De Elst 1, 6708 WD Wageningen, the Netherlands,
A\Nageningen University, Business Economics group, Hollandseweg 1, 6706 KN Wageningen, the Netherlands;
corina.vanmiddelaar@wur.nl

This study used a whole-farm optimization model to analyse the impact of the abolition of the milk quota on
the economic and environmental performance of an average Dutch dairy farm. The abolition of the milk quota
system in the Netherland was accompanied by the introduction of a new manure policy to limit phosphate
excretion on expanding dairy farms. The new policy prescribes that any increase in phosphate excretion should
be partly processed and partly applied to additional farmland. In addition, phosphate quotas are introduced.
Changes in farm structure, management, labour income, nitrogen and phosphate surpluses, and greenhouse
gas emissions were assessed by comparing a farm before and after quota abolition and introduction of the new
manure policy. Results show that based on current prices, increasing the number of cows after quota abolition
is profitable until manure processing or land purchases is required to comply with the new manure policy.
Farm intensity increases by about 4%, from 13,578 kg milk per hectare before quota abolition, to 14,130
kg milk per hectare after quota abolition. Labour income increases by €505 per year. When costs of manure
processing or land decrease, or when milk prices increase, further farm expansion becomes profitable. Results
show that the quota abolition, accompanied by a new manure policy, will slightly increase nutrient losses per
ha, due to an increase in farm intensity. Greenhouse gas emissions per unit of milk will hardly change, but
total greenhouse gas emissions will increase linearly with an increase in the number of cows.

Session 02 Theatre 7

Developments, strategies and challenges for France dairy sector

V. Brocard?, C. Perrot?, G. You? and A. Le Gall

Linstitut de I’Elevage, Techniques d’Elevage et Environnement, BP 85225, 35652 Le Rheu Cdx, France, 2Institut
de I’Elevage, Economie des filieres, 149 rue de Bercy, 75795 Paris Cedex 12, France; valerie.brocard@idele.fr

France is the second producing country for bovine dairy sector in Europe. The country probably represents one
of the biggest development potentials in the EU together with Germany and Poland. The assets of the dairy
sector are the following: the possible combination of high potential yields for forage production (maize silage
and grass), the largest agricultural area in Europe, a lower land price than in the neighboring countries, well
established know-hows and skills both at production and processing levels, and a powerful and innovative
industry. Though the country also presents limiting factors for the expansion of dairy production. The decrease
rate of the farm numbers is now quicker than in many other northern European countries. The dairy chain
will require farmers and farm managers, and is currently facing issues in relation to the attractiveness of these
jobs, to the financial conditions for settling-up, and to the education of the future farmers. The low resort to
salaried workers, in particular in large farms, could be a handicap in the search for higher agricultural labour
productivity. The grant scheme for farm modernization as well as the readability of the post quota background
(with freedom of supply versus contracting and curtailment) may be less favourable for investments than in
other countries. Actually the low level of specialization of the French dairy farms, the increase in acreages
of cultivated land per agricultural worker, and the competition among agricultural productions within the
farms are factors reinforcing the need for increased monitoring of the volatility of the economic efficiency of
dairy production, a sector which requires high levels of assets and labour. Finally, in the future, the technical
efficiency of the production systems in the farms should lead to an optimal combination of productivity factors
(land, labour), production costs and respect of the environment.
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Developments, strategies and challenges for Italian dairy sector

A.M. Menghi

Reseacrh Centre on Animal Production (CRPA), Economics, Viale Timavo 43/2, 42122 Reggio Emilia, Italy;
a.menghi@crpa.it

The Italian dairy sector is often mentioned for the highest milk prices paid to the farmer’s milk within the
European Union. On the other side, the number of Italian dairy farms is rapidly decreasing: more than 1000
farms every year are quitting milk production. The country with the highest number of PDO (Product of
Designation Origin) cheeses in Europe, like Parmigiano-Reggiano and Gorgonzola, seems unable to stop this
trend. The diagnosis and the critical points of the sector have been detected in several studies. However, the
actors of the Italian dairy supply chain are not able to create any strategical national plan to be coordinated
with the EU indication, from the ‘milk package’ to the quota abolishment, to react to the cyclical milk crisis
which is affecting the sector. One of the issues since many months on top of the political agenda is the “price
indexing’. This concerns a magic formula to find an impossible automatic price agreement between the
strong industrial dairy processing companies and the incredible weak and fragmented farmers associations
and co-operatives. Farmers who are not waiting anymore for a political solution of the milk crisis are moving
directly to the market with their products, trying to establish a direct contact with the consumers. As a result,
an interesting number of new dairy products and processes are emerging, of which some are successful and
show an alternative way of gaining added value to their colleagues. Diversification, biodiversity, sustainability
and animal welfare are some of the key words for those entrepreneurial farmers.

Session 02 Theatre 9

Developments, strategies and challenges in the German dairy sector
T. Lindena
Thinen Institute for Farm Economics, Bundesallee 50, 38116 Braunschweig, Germany; tomke.lindena@thuenen.de

Among the European member states, Germany is the biggest milk producer in dairy cattle. With 4,284,639
dairy cows in 2015 and 32,395,000 tons of milk yearly production in 2014, Germany holds a share of 18% of
the EU dairy cows and 20% of the EU milk produced. The total German milk production has increased about
13% from 2008 until 2014. Thereby, 45% of the milk is produced in two federal states: in Lower-Saxony
(northern part of Germany) and in Bavaria (southern part). Taking a look on the quota transfer from July 2007
to November 2014, there is a shift towards dairy production in grassland regions. Moreover, a dichotomy can
be observed for the herd size in Germany: In 2014, the average size of farms in the eastern part is 183 cows/
farmer. However, in the western part of Germany, dairy farms are smaller (48 cows/farmer). The average herd
size throughout Germany is therefore 56 cows/farmer in 2014. Two-thirds of the cows are pure dairy breeds;
mainly Holstein Friesian (HF). The average milk yield is 7,352 kg/cow/year. For HF this is 8,865 and for
German Fleckvieh 7,243, which is a dual purpose breed, mainly used in the southern part of Germany. The
number of dairy farms has decreased about 80% during the past 30 years. In 2015 there were 73,255 dairy
farms. Structural change will continue to accelerate as low milk prices pose a particular challenge. The average
milk price was below 30 ct/kg in 2015. Lower producer prices, increasing land prices and the availability of
qualified labor are particularly challenging up to date. Furthermore, the interest in farming systems by the
consumer, society and politics increases. Especially the concept of sustainable dairy farming comes into focus.
Retailer set up a list of requirements for the milk production, including aspects such as animal welfare. While
in the past sustainability initiatives were focused mainly on dairy factories level, dairy farms are taken into
account now. First sustainability concepts are just established on farm level so far or are still in progress. There
is growing evidence that dairy farmers, who want to continue their future milk production in a competitive
way, have to consider meeting the demands of permanent and comprehensive sustainable requirements.
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Session 02 Theatre 10

An analysis of new entrants into the Irish dairy sector during the last years of milk quota

R. McDonald?, B. Horan?, K. Pierce3 and A. Macken-Walsh*

LCurrently: Aurivo Cooperative Society, Farm Profitability Programme, Finisklin Ind Estate, Sligo, Ireland,
2Teagasc, Animal and Grassland Research and Innovation Centre, Moorepark, Fermoy, Cork, Ireland, 3University
College Dublin, School of Agricultural and Food Science, UCD, Belfield, Dublin 4, Ireland, “Teagasc, Rural Economy
and Development Research Centre, Aras Ui Mhaoiliosa, Athenry, Galway, Ireland; roberta.mcdonald@aurivo.ie

In the lead up to milk quota abolition in the Europe the dairy industry was preparing for major change on farms
and in markets. For the first time in almost 30 years farmers can enter into a quota free environment of milk
production. A New Entrant Scheme was established on the back of decisions through the 2008 Health Check
which allowed the Irish department of agriculture to create an environment for people to enter the industry
prior to the complete removal of milk quotas. As a part of a comprehensive study looking at the financial
implications of entering milk production in the lead up to 1t of April 2015, the most viable strategies in
establishing a business, as well as more critical questions in this context are how farmers react to the myriad
of challenges coming forth from changed policy circumstances and, relatedly what influences will ultimately
determine their strategies at farm level? As part of a broader multi-disciplinary research project, this paper
presents a narrative analysis of dairy farmers participating in Ireland’s New Entrant Scheme, an initiative
that has facilitated the establishment of over two hundred new dairy farms in preparation for imminent quota
deregulation.

Session 03 Theatre 1

ECO FCE: In ovo manipulation:long term effect of synbiotics on morphology of chicken gut

K. Stadnicka®, J. Bogucka”, G. EIminowska-Wenda, A. Sobolewska, A. Dankowiakowska, A. Szczerba and
M. Bednarczyk

UTP University of Science and Technology in Bydgoszcz, Animal Biochemistry and Biotechnology, Mazowiecka
28, 85-084, Poland; ™ joint first author; katarzyna.stadnicka@utp.edu.pl

To ensure the best immune protection for the newly hatched chicken, the external supplementation with
prebiotics or synbiotics should be given as early as possible. Delivery in ovo on 121 day of egg incubation
ensures the efficient transport route of bioactives from the egg air chamber, through highly vascularized
allantochorion to the gastrointestinal tract (GI). Upon hatch, the in ovo modulated profile of gut microflora
has influence on good health condition of a chicklet, eliminating the need for antibiotics. We presume that this
beneficial condition of GI is reflected in morphology of the intestines and might be maintained throughout
the chicken life span. Goal of study was to determine microstructure of duodenum and jejunum at 42 day
after in ovo manipulation. Two synbiotics (S1, S2) were injected in ovo at 12" day of egg incubation. S1
was composed of Lb. salivarius IBB3154 with galactooligosaccharides and S2 consisted of Lb. plantarum
IBB3036 combined with raffinose family oligosaccharides extracted from lupin. After treatment S1, higher
weight (P<0.01) and increased lenght (P<0.05) of duodenum and jejunum were observed than in Control and
group S2. This beneficial effect was reflected by the numercially higher villi with larger surface (P<0.01)
in duodenum in group S1. In jejunum, an increased height of villi (P<0.01), smaller crypts (P<0.01) and
decreased number of neutral goblet cells (P<0.05), which is positive at the end of rearing, was observed in
group S2. Overall, a single in ovo treatment with S1 and S2 beneficially affected the structure of intestine at
42 day. The effects differ depending on the formulation of the synbiotic.
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ECO FCE: In ovo manipulation — effects on chicken transcriptome and physiology

M. Siwek!, A. Dunislawskal, A. Slawinskal, P. Kolodziejski2, E. Pruszynska-Oszmalek?, P. Mackowiak? and
M. Bednarczyk!

IUniversity of Science and Technology, Mazowiecka 28, Bydgoszcz, Poland, 2Univerity of Life Sciences, Wolynska
33, Poznan, Poland; siwek@utp.edu.pl

Microbiome of chicken gastrointestinal tract can be stimulated in ovo with bioactive substances: prebiotics,
probiotics or synbiotics. Goal of this study was to determine molecular and physiological effects of in ovo
manipulation in chickens. We analyzed impact of two synbiotics (S1, S2) injected in ovo at 121" day of embryo
development on adult chicken transcriptome and selected physiological parameters. S1 was composed of
Lb. salivarius IBB3154 with galactooligosaccharide and S2 consisted of Lb. plantarum IBB3036 combined
with raffinose family oligosaccharide. Intestinal (jejunum, cecal tonsils), pancreatic, splenic and liver tissues
were harvested at 6 time points post hatching (days: 1, 4, 7, 14, 21 and 42). Transcriptome was analyzed in
four tissues (cecal tonsils, spleen, jejunum, liver) harvested at 215t day (n=5), using Chicken Gene 1.1 ST
Array Strip (Affymetrix, Santa Clara, CA, USA). Metabolic measurements included among others: trypsin
and lipase activity in pancreas, alanine transaminase (ALT) activity, total (T3) and free thriiodothyronine
(FT3) in blood serum. The highest number of differentially expressed genes (DEG) was induced by S1 in
cecal tonsils (159 DEG) and jejunum (95 DEG). S2 had the strongest impact on DEG in liver (159 DEG).
Gene ontology analysis indicated activation of immune-related pathways in cecal tonsils (S1) and metabolic
pathways in liver (S1 and S2). Beneficial effect of the synbiotics was showed as decrease of ALT on 215! day
by both of them and on 42" day by S2. Trypsin activity in pancreas was diminished on these days after S1
and elevated after S2 treatment. Lipase activity was decreased by S1 and S2 on days 215t and 42", Synbiotics
hardly changed hormonal profile of metabolism influencing thyroid hormones. Also, no changes were noticed
in carbohydrate-lipid indices in blood. In conclusion, S1 proved to have immunomodulatory effect and S2
pro-metabolic effect.

Session 03 Theatre 3

ECO-FCE: Faecal microbiota transplant alters the growth and intestinal bacterial profile of pigs

U.M. McCormack®2, B. Metzler-Zebeli3, S. Buzoianu?, T. Curiao?, F. Crispie?, O. O’Sullivan4, P. Cotter?,
G.E. Gardiner! and P.G. Lawlor?

Iwaterford Institute of Technology, Department of Science and Computing, Waterford, Waterford, Ireland, 2Teagasc,
Pig Development Department, Moorepark, Fermoy, Cork, Ireland, 3University of Veterinary Medicine, Department
for Farm Animals and Veterinary Public Health, Vienna, Vienna, Austria, “Teagasc, Food Research Centre,
Moorepark, Fermay, Cork, Ireland; ursula.mccormack@teagasc.ie

As the intestinal microbiota plays an important role in energy harvest for the host, there may be potential to
improve feed efficiency by manipulating its composition. The objective was to investigate growth and intestinal
microbiota composition of pigs following oral inoculation of sows and their offspring with faecal material from
pigs screened for low residual feed intake in a previous study. The experiment was a 2x2 factorial design with
2 factors for sow inoculation and 3 factors for the number of piglet inoculations prior to weaning. Pregnant
sows (n=22) were blocked by boar used for insemination and body weight and assigned to two treatments:
(1) control; and (2) inoculum at day 70 and 100 of gestation. At farrowing, 9 piglets/litter were selected and
within litter randomly assigned to 3 treatments: (1) control; (2) inoculum at birth; and (3) inoculum at birth,
day 3, 7 and 28 of life. At weaning, 6 pigs per litter (2/trt) were selected and followed to slaughter (~105
kg) as individual pigs. Weight and feed intake were recorded weekly. At slaughter, 36 pigs (n=6/trt) were
selected for microbiota profiling (16S rRNA gene sequencing; [llumina MiSeq) on facces sampled throughout
the experiment and on intestinal digesta collected at slaughter. Growth performance was analysed using the
Mixed procedure of SAS, and microbiota sequence data were analysed using QIIME. Corrections for multiple
comparisons were made using the Benjammani-Hochberg method. Inoculation of sows and/or offspring
resulted in reduced offspring body weight throughout the study (P<0.05) and average daily feed intake was
lower in pigs from inoculated sows (P<0.05). Intestinal microbiota composition varied between treatments.
This study indicates that early-life intestinal microbiota composition can influence lifetime growth in pigs.
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ECO FCE: Peri-natal nutrition and lifetime performance of low birth weight pigs from prolific sows
J.G. Madsen!2, M. Kreuzer! and G. Bee?

1ETH Zurich, Institute of Agricultural Sciences, Universitétsstrasse 2, 8092 Zurich, Switzerland, 2Agroscope,
1725 Posieux, Switzerland, Institute for Livestock Sciences, la Tioleyre 4, 1725 Posieux, Switzerland;
johannes.madsen@agroscope.admin.ch

Selection for large litters in commercial dam lines has increased number of piglets with low birth weight
(L-BtW), poor survival rate and impaired growth performance. The overall project objective was to investigate
rearing and nutritional measures for their efficiency to improve viability and growth of L-BtW piglets. Three
experiments were conducted where L-BtW (0.8-1.2 kg BtW) piglets from hyperprolific sows (>15 total born)
were used. In all experiments piglets were weaned in pairs d 7 after birth, allotted to one of three dietary
treatments (Control (CON): unsupplemented, L-carnitine (CAR): 0.4 g/piglet/d, L-arginine (ARG): 1.08 g/
kg BW/d), and artificially reared (AR) in rescue decks until d 28. In Exp. 1 piglets were fed six times per d
according to requirements. In Exp. 2 and 3, they had ad libitum access to the diet. Feed intake and BW was
measured daily and weekly, respectively. From the piglets slaughtered at d 28, the Semitendinosus muscle
(STM) was removed for analysis of muscle metabolism and protein synthesis pathway activity. Compared
to CON, in Exp. 1 and 2, CAR and ARG promoted muscle maturation and activation of protein synthesis
pathway. In Exp. 3, one AR piglet per pair was weaned together with a conventionally reared (CR) piglet
at d 28 of age. Pre-weaning survival rate and growth performance in the pre and post-weaning period was
assessed. All AR piglets survived the nursing period, whereas mortality rate of L-BtW CR pigs reared in loose
house sow systems was 56%. Weaned AR and surviving CR piglets displayed weaning weights (5.0 kg) which
were below the herd average (6.6 kg). At 88 d of age, BW was comparable between AR and CR piglets (25.8
vs 26.0 kg). In conclusion, Exp. 1 and 2 showed that CAR and ARG could act as bioactive components in
L-BtW piglets from hyperprolific sows. In addition, results from Exp. 3 clearly showed that survival rate of
L-BtW piglets was markedly increased by applying artificial rearing, and post-weaning growth performance
was not compromised when compared to CR piglets.

Session 03 Theatre 5

ECO FCE: Phosphorus nutritional conditioning in broiler chickens

M. Francesch?, A.M. Pérez-Vendrell!, E. Fabrega?, R. Quintanilla3 and D. Torrallardonal

1IRTA, Animal Nutrition and Welfare, Ctra. Reus-El Morell Km 3,8, 43120 Constanti, Spain, 2IRTA, Animal
Nutrition and Welfare, Veinat de Sies, s/n, 17121 Monells, Spain, 3IRTA, Animal Breeding and Genetics, Ctra.
C-59 Km. 12,1, 08140 Caldes de Montbui, Spain; maria.francesch@irta.cat

A study was conducted to investigate P nutritional conditioning as a feeding strategy to improve lifetime
performance and P utilisation in broiler chickens. A total of 600 male broiler chickens (Cobb 500 FF) housed
in 24 pens (25 birds per pen) were fed a balanced (6.9 g P/kg; no-CON) or a P deficient diet (4.5 g P/kg;
CON) during the first week of live, followed by a common balanced P diet from d 7 to d 21. At d 21, half of
the pens from each group continued on a balanced diet (5.8 g P/kg; no-LD) and the other half were subjected
to late P deficiency (3.5 g P/kg; LD) until d 43. LD aimed to highlight the possible advantages of CON. This
resulted in 4 treatments according to a 2x2 factorial arrangement (CON x LD). A constant Ca:P ratio of 1.3
was used for all diets. Performance (1-42 d), and apparent ileal digestibility (AID), bone mineralisation and
gait scores (43 d) were measured. CON reduced daily weight gain and feed intake between d 1-14 (P<0.05) but
tended to improve daily weight gain (by 3.3%) and FCR (by 2%) from d 21-42 in no-LD birds. LD impaired
performance. CON tended to increase P AID (P<0.10) whereas LD tended to reduced it (P<0.06). Atd 43, CON
had no effect on bone mineralisation and gait scores, but LD impaired them (P<0.05). In parallel, 24 chickens
per treatment were also monitored in individual cages between d 22-30 for the analysis of AID, apparent total
tract digestibility (ATTD) and bone mineralisation. In these birds, CON had no significant effects on AID or
ATTD, despite a reported increased expression of Type IIb Sodium Phosphate Cotransporter (SLC34A2) in
the duodenum of the same animals. There was a CON x LD interaction (P<0.05) for tibia ash concentration,
that increased by CON but only for the no-LD birds. LD impaired bone mineralisation (P<0.05). Although
not conclusive, results suggest a positive effect of P CON on performance and bone mineralisation; LD did
not highlight the possible advantages of CON.
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ECO FCE: In vitro evaluation of exogenous enzymes to improve digestibility in pigs and poultry

D. Torrallardonal, J.I. Badiola?, A.M. Pérez-Vendrell* and M. Francesch?!

1IRTA, Animal Nutrition and Welfare, Mas de Bover, E43120 Constanti, Spain, 2IRTA-CReSA, Animal Health,
Campus UAB, E08193 Bellaterra, Spain; david.torrallardona@irta.cat

The efficacy of exogenous enzymes to improve the nutrient digestibility of different substrates was evaluated
with in vitro methods simulating digestion of pigs or poultry at the ileal level. Different combinations between
six exogenous enzymes and nine feed ingredients were tested, and these included: endo-1,3(4)-p-glucanase
(BGN; with barley or wheat pollard); BGN + endo-1,4-B-xylanase (BGN+XYL; with wheat, wheat pollard,
wheat DDGS or maize DDGS); a-galactosidase (GAL; with peas, rapeseed meal, soybean meal or sunflower
meal); endo-1,4-B-mannanase (MAN; with rapeseed meal or sunflower meal); protease (PROT; with all nine
ingredients); and 6-phytase (PHY; with wheat DDGS or maize DDGS). In general, larger nutrient digestibilities
were observed with the pig than with the poultry method. BGN improved NSP digestibility of barley for
poultry. BGN+XYL supplementation of wheat improved NSP digestibility, in both models, and DM, CP and
starch digestibility in poultry. This enzyme combination also improved NSP digestibility of wheat DDGS in
poultry. GAL (but only at large doses of inclusion) improved NSP digestibility of soybean meal in poultry,
and DM and starch digestibility of peas in pigs. MAN reduced DM digestibility of sunflower meal in poultry.
PROT improved DM and CP digestibility in wheat and soybean meal, and DM in barley and maize DDGS
in poultry. PHY improved DM and NSP digestibility of maize DDGS in pigs and poultry. PHY+BGN+XYL
improved DM and NSP digestibility of maize DDGS in poultry. The addition of the six enzymes to a mixture
of 20% barley, 40% wheat, 10% rapeseed meal, 20% soybean meal and 10% wheat pollard, improved DM,
CP and P digestibility in pigs and NSP in poultry. Finally, the undigested residues were incubated with ileal
digesta from pigs or chickens. The production of gas suggested a substantial impact of carbohydrases on
fermentability, particularly of whole cereals and peas. The in vitro digestibility methods proposed have proven
to be a useful tool for the multiple screening of exogenous enzymes on different substrates, as preliminary
test for in vivo trials.

Session 03 Theatre 7

ECO FCE: a-galactosidase and xylanase improve performance of pigs fed soybean and rapeseed meals
S. Carné, J. Estévez and J. Mascarell
Industrial Técnica Pecuaria, S.A. (ITPSA), Av. Roma 157, 08011 Barcelona, Spain; scarne@itpsa.com

Legumes and their derived feed materials contain high levels of a-galactosides. These indigestible substances
resist thermic treatments and act as anti-nutritional factors that may have an impact on pig feed intake and
efficiency. The objective was to investigate the effect of an enzyme preparation (a-galactosidase and endo-1,4-
xylanase activities) on the performance of pigs in fattening. In 2 studies, 144 pigs (28 kg BW), individually
housed and blocked by BW and sex (12-18 blocks), were fed diets combining soybean (SBM; 10-24%) and
rapeseed (RSM; 0-10%) meals until fattening. A sparing of 3% NE of the basal diet and 2 dosages of enzyme
preparation (12 and 20 U galactosidase) were assessed, measuring feed intake, growth and F/G. In the first
study, final BW was numerically greater for both enzyme dosages vs control (109-113.4 vs 107.8 kg), and
differed (P<0.05) when 10% RSM was added. No differences were detected on F/G. In the second study, in
which higher levels of SBM (24%) and RSM (10%) were used, final BW was numerically greater for enzyme
treatments added on top (102.1 vs 104.3 kg) and in the 3% NE restriction diets (102.1 vs 103.7 kg) with respect
to positive control. The enzyme preparation increased the final BW, especially in those pigs fed with 10% RSM.
For diets with 3% NE restriction, final BW was unexpectedly greater for the group without enzyme (103.7 vs
108.9 kg; P<0.05) due to an increased feed intake (ADFI: 2,586 vs 2,369 g/d; P<0.05). We hypothesize that
the enzyme preparation allowed sparing the 3% NE restriction, whereas in the treatment without enzyme,
pigs increased the feed intake to meet their energy requirements. Thus, as protein was not restricted, a higher
protein intake and deposition was observed in the control group. F/G was not consistently affected. Further
studies of a-galactosidase enzyme preparations in diets with both energy and protein restrictions are warranted
to optimise pig performance and feed efficiency.
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ECO FCE: The use of enzymes in pig and broiler diets containing low soya and varying levels of energy
and ami

M.E.E. Ball!, V.E. Beattie?, H. Hayes?, P.J. Lawlor® and E. Magowan!

1Agri-Food and Biosciences Institute, Hillsborough, BT26 6DR, United Kingdom, 2Devenish Nutrition Ltd, Belfast,
BT3 9AR, United Kingdom, 3Teagasc, Moorepark, Cork, Ireland; elizabeth.ball@afbini.gov.uk

Ten diets for broilers and ten diets for growing/finishing pigs were used to examine the effect of phytase and
protease in broiler diets and the effect of protease and a xylanase/3 Glucanase in growing/finishing pig diets.
Diets were RSM and DDGS based except for a soya bean positive control. In the broiler diets, P and Ca levels
were reduced to investigate the effect of phytase and amino acid levels were reduced by 1.5 or 3% to test the
effects of protease. In the pig diets, phytase was included in all diets (with a P and Ca reduction), available
amino acids were reduced by either 3 or 8% and energy (NE) was reduced by either 5 or 10% to test the
effects of the protease and xylanase/f Glucanase respectively. The diets were offered to 600 broilers (0-35 d
in pens of 10) and to 800 growing/finishing pigs, (pens of 10 from 17 to 103 kg). In the broiler trial there was
no significant effect (P>0.05) on feed intake or weigh gain (average 90.3 g/d (SEM 2.50) and 64.3 g/d (SEM
2.12) respectively between D 0 and 35). When a 3% reduction in amino acids was adopted FCR was poorer
in the starter period (1.15, SEM 0.024) and overall between D 0 to 35 (1.42, SEM 0.033) (P<0.05) compared
with when a 1.5% reduction was adopted (FCR 1.10 and 1.37 respectively). When phytase was included FCR
was improved (P<0.05) in the grower and finisher period. However there was no other significant effects of
enzyme addition on bird performance. Likewise there were no strong effects of enzyme addition in the RSM/
DDGS based pig diets. Reducing the amino acids and energy in the growing pig diets had no effect on feed
intake (average 1,182 g/day) or growth rate (average 656 g/day) (P>0.05) but FCR deteriorated as the level
of amino acid and energy reduction increased (P<0.01) (from 1.72 for the RSM/DDGS control to 1.95 when
amino acids were reduced by 8% and energy by 10%).

Session 03 Theatre 9

ECO-FCE: Effect of carbohydrase use and soaking of cereals on the growth of liquid fed finisher pigs

A. Torres-Pitarch!2, E.G. Manzanilla?, G.E. Gardiner3, R. Lizardo?, D. Torrallardona®, J.V. O’Doherty* and
P.G. Lawlor?

LUniversity College of Dublin, School of Agriculture and Food Science, Belfield, Dublin, Ireland, 2Teagasc,
Pig Development Department, Moorepark, Fermoy, Co Cork, Ireland, 3Waterford Institute of Technology, Dep.
of Science, Waterford, Co. Waterford, Ireland, #IRTA, Monogastric Nutrition, Constanti, Tarragona, Spain;
peadar.lawlor@teagasc.ie

Mixing the cereal fraction of pig diets with water prior to feeding (soaking) may increase the activity of
exogenous NSP-degrading enzymes. A 2x2 factorial design was used to assess the effect of soaking the cereal
fraction of the diet with or without supplementation of a carbohydrase enzyme (xylanase and B-glucanase;
XB). A total of 252 pigs (31.0 kg; £0.65 SEM) housed in same sex pens of 7 pigs/pen were allocated to 1
of 4 dietary treatments: (1) Fresh liquid diet (FLD) where the diet was mixed with water immediately prior
to feeding, (2) FLD + XB, (3) Soaked liquid diet (SLD) where the cereal fraction (35% wheat, 38% barley
and 11% pollard) of the diet was soaked for 3 h before feeding the diet and (4) SLD + XB. The experiment
lasted 71 days during which growth and feed intake were recorded. At slaughter, cold carcass weight, muscle
depth and fat depth were recorded. The data was analysed by the MIXED procedure of SAS. All pigs finished
the experiment at a similar live weight (98.4+0.65 kg SEM; P>0.05). Pigs fed the soaked cereal diets had
higher ADG than pigs fed the fresh liquid diets (731 vs 669+24.9 g/day SEM; P<0.10) and a 4% numerical
improvement in FCR during the first week of the experiment. For the entire experiment, ADG, ADFI and
FCR were not significantly affected by enzyme supplementation. At slaughter, fat depth was increased by
enzyme supplementation (13.0 vs 12.3+0.20 mm SEM; P<0.05) and lean meat yield was reduced (57.3 vs
56.6+0.17% SEM; P<0.01). In conclusion, carbohydrase supplementation reduced lean meat yield in finisher
pigs and whilst differences were not significant, tendencies indicate that soaking cereals before feeding may
increase ADG. Both of these effects warrant further investigation.
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ECO FCE: Combined use of cereal extrusion and enzymes in chickens

M. Francesch?, 1. Riahil, A.M. Pérez-Vendrell!, E. Fabregal, M. Gispert? and D. Torrallardonal

1IRTA, Animal Nutrition and Welfare, 43120 Constanti and 17121 Monells, Spain, 2IRTA, Product Quality, 17121
Monells, Spain; maria.francesch@irta.cat

The aim of this study was to evaluate the effect of extrusion on wheat (W) or barley (B), in combination
with carbohydrases on performance, digesta viscosity, nutrient apparent ileal digestibility (AID), welfare and
meat quality of Cobb 500 FF chickens. A 2x2 factorial arrangement of treatments was used for each cereal,
with extrusion (EXT; 105-135 °C and 13-15% water) and enzymes (ENZ; Xylanase for W and -glucanase
for B) as main factors. Cereals were included in the diets at 63-69% (W) and 55-62% (B), and 6 replicates
of 40 birds were used for each treatment from d 1-38. EXT had no significant effect on performance for W,
but it increased feed intake (FI) and impaired FCR for B (P<0.05). ENZ reduced FI and average daily gain
for W and B, and improved FCR for B (P<0.05). EXT increased digesta viscosity (P<0.05) for B and W (2.7
and 1.6-fold, respectively), and there was an EXTXENZ interaction (P<0.05): larger viscosity reductions
with ENZ were observed for extruded B than raw cereal, whereas ENZ reduced viscosity only for extruded
W. EXT increased energy AID for W (P<0.05), but had no effect on protein AID and reduced that of some
amino acids (P<0.05). Barley extrusion reduced AID for energy, protein and all amino acids (P<0.05). ENZ
increased amino acid AID in W diets (except Lys), and Gly, Thr, Ala, Ile, Leu, Val, Met and Phe AID in the
B extruded diet (P<0.05). EXTXENZ interactions (P<0.05) were observed for fat AID in both cereals. For B,
EXT reduced fat AID but only in absence of ENZ. For W, the increase in fat AID was larger if W was extruded.
Barley EXT impaired litter quality and feather cleanness and increased the severity of pododermatitis (P<0.05),
but these were improved by ENZ (P<0.05). Extrusion increased carcass yield for W and intramuscular fat,
skin a* and muscle L* for B; and reduced pH 24 h post mortem for B and muscle L* for W (P<0.05). ENZ
increased carcass yield for B and surface area for W, and reduced muscle b* for W (P<0.05). It is concluded
that EXT did not improve productivity of broiler chickens, and that in combination with ENZ did not bring
any additional improvement, despite of some positive responses on AID and welfare.

Session 04 Theatre 1

Heritability of udder morphology and colostrum quality traits in swine

A. Balzanit, H.J. Cordell?, E. Sutcliffe3 and S.A. Edwards!

INewcastle University, AFRD, Agriculture building, Newcastle University, NE1 7RU, Newcastle upon Tyne, United
Kingdom, 2Newcastle University, Institute of Genetic Medicine, Centre for life, NE1 3BZ Newcastle upon Tyne,
United Kingdom, 34CMC Ltd., Upton House, Beeford, YO258AF Driffield, United Kingdom; a.balzani@ncl.ac.uk

The heritability of udder quality traits, defined as morphology and colostrum Immunoglobulin G (IgG)
concentration at farrowing, was estimated together with the genetic and phenotypic correlations of these traits
with other production and reproduction criteria. Udder morphology traits were record in 988 Meidam sows
and colostrum samples were collected from 528 sows. Teat length (len), diameter (dia), inter-teat distance
within the same row (samer), and teat distance from the abdominal mid line (aml) were recorded to the nearest
millimetre. For each sow, a record was also made of udder development score (dev), the proportion of teats
oriented perpendicular to the udder (OR) and the proportion of non-functional teats (NoFun). Colostrum
IgG concentration (COL) was estimated with the Brix refractometer. Heritability of udder morphology
traits varied from high (len: h2=0.46; dia h2=0.56) to moderate (samer h2=0.37; aml h2=0.22; dev h2=0.25;
NoFun h2=0.3; OR h2=0.1 and COL h2=0.35). The trait samer was negatively genetically correlated with
the number of stillborn (rg=-0.48), and positively with the number of live-born piglets (NBA rg=0.69). The
highest genetic correlation with productive traits was estimated between aml and average daily gain during
rearing (ADG rg=0.42), although this had a negative phenotypic correlation (rp=-0.13). Teat length was
also moderately correlated with ADG (rg=0.27). Back fat thickness at 100 kg was positively correlated with
dia and TT (rg=0.28; rg=0.36), and negatively only with dev (rg=-0.22). The same results were found for
the phenotypic correlation between BFAT and dev and TT (rp=-0.09; rp=0.10). Udder quality traits can be
included in the breeding goal and weighted appropriately with other important traits in the breeding objectives
to enhance maternal performance.
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Feeding of Enterococcus faecium NCIMB 10415 to piglets affects B-cells on cell, gene and miRNA level
S. Kreuzer-Redmer, J. Bekurtz, D. Arends and G.A. Brockmann

Humboldt-Universitat zu Berlin, Ziichtungshiologie und molekulare Genetik, Invalidenstr. 42, 10115 Berlin,
Germany; susanne.kreuzer.1@agrar.hu-berlin.de

Feeding of the probiotic Enterococcus faecium NCIMB 10415 (E. faecium) has been described to promote
growth performance and health in pigs. Here we analyzed the response of B cells via flow cytometry and
differential expression analyzes of miRNAs and potential target genes in gut associated lymphatic tissues
from E. faecium fed piglets versus untreated controls. Piglets from each feeding group (probiotic/control)
were sampled at day 12+1 (n=6), 34+1 (n=6) and 54+2 (n=8) of age balancing for litter and gender. Relative
proportions of B cells were obtained via IgM antibodies by flow cytometry. RNA-Seq and miRNA-Seq of a
pool of total RNA of lymphocytes from gut associated lymphatic tissues of three individuals of every feeding
group was performed at the age of 34 days. Target prediction of miRNAs was done with miRanda and PITA.
A lower relative frequency of IgM+ B cells was detected at days 34 and 54 in the probiotic fed group as
compared to the control group. Analysis of RNA-Seq data revealed an up-regulation of miRNA-423-5p and
down-regulation of 31 putative target transcripts with an immune relevant function. Validation by RT-gPCR
confirmed a significant up-regulation of miR-423-5p (2.11 fold; P=0.03) and, additionally a down-regulation
of selected, immune relevant target gene IGLC (0.61 fold; P=0.03) and IGKC (0.69 fold; P=0.04). In a further
step, we investigated the expression pattern of miR-423-5 and its putative target transcripts over the course of
time during the feeding experiment. We identified an anti-correlation between miR-423-5p and IGLC transcript
amounts. The transcript data suggest IGLC as potential target of miR-423-5p. Luciferase reporter assays in a
HeLa cell line verified IGLC as a target of miR-423-5p. Hence, the probiotic E. faecium led to lower relative
B cells counts and a lower relative transcript amount of B cell associated genes after weaning. These effects
are likely, partially mediated through miRNA-423-5p.

Session 04 Theatre 3

Alternative consideration of social genetic effects models in Duroc pigs

M. Ragab!2, M. Piles? and J.P. Sanchez?

IFac. of Agriculture, Kafr EI Sheikh University, Poultry Production, El Giesh street, 33516, Kafr EI Sheikh, Egypt,
2Institut de Recerca i Tecnologia Agroalimentaries (IRTA), Animal Breeding, Torre Marimén, 08140, Caldes de
Montubi, Barcelona, Spain; moha.ragab@hotmail.com

There are important statistical difficulties associated with social interaction models, basically deriving from
the collinearity between direct and social interaction effects. We present an alternative implementation of
these models to alleviate these problems. Bi-weekly average daily gain records (ADG) were recorded on
663 animals between 105 and 182 d of age. The animals were reared in pens with between 10 and 14 mates.
Three types of models were fitted: (1) repeatability animal model (RAM); (2) repeatability animal model with
traditional social interaction effect (RSM); and (3) repeatability animal model with a social interaction effect
function of the degree of competition between each pair of mates (RS1M). All proposed models included
the fixed effects of batch, pen size and age, and the interaction between batch and age, and also the random
effect of pen. In RS1M pair-specific competitions were defined as standardized Euclidean distance between
each pair of animals based on two alternative feeding behavior traits: feeding rate (FR) or time between
two consecutive feeding (FT). Estimated total heritability was 0.34 (0.09) and 0.42 (0.17) using RAM and
RSM, respectively. IlUnder RS1M at the average distance (0), the estimated total heritability was 0.38 (0.09)
regardless the behavior trait considered for defining distance. Estimated social interaction heritability for RSM
was 0.004 (0.003), this parameter under RS1M reached 0.06 (0.09) when FT was used to define the distance
between competitors and the parameter was evaluated at the 3" quartile of the distance distribution. Using
feeding behavior traits to account for variability in the intensity of competition between animals generated
parameter estimates with lower errors than the traditional social interaction model, which would be expected
to yield higher accuracies in the predictions derived from such models.
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Patterns of sexual size dimorphism in various chicken breeds

J. Geibell, S. Weigend?, A. Weigend?, A.R. Sharifi* and H. Simianer?

1Georg-August-Universitat Gottingen, Department of Animal Sciences, Animal Breeding Group, Albrecht-Thaer-
Weg 3, 37075 Gottingen, Germany, 2Friedrich-Loeffler-Institut, Institute of Farm Animal Genetics, Holtystrasse
10, 31535 Neustadt-Mariensee, Germany; johannesgeibel@online.de

Rensch’s Rule (RR) states that sexual size dimorphism (SSD) will increase with increasing body size. This is
mostly explained by sexual selection in wild populations, hence there is the question whether this mechanism
is also present in domestic populations. To answer this question, we had data available on a set of 1,387 adult
male and female individuals out of 89 chicken breeds, which were further classified into 12 different groups
depending on breed characteristics. For every animal there were measurements of body weight, length of breast
bone, wing length and length and thickness of legs. Calculating the Sexual Dimorphism Index (SDI, giving
the ratio males are larger than females) of every breed provided first indications of the presence of SSD. The
SDI of body weight (0.35) is higher and varies much more than SDI of skeleton measurements (0.16-0.25).
We also calculated the slope S of the standardised major axis regression of the log of the male measurement
against the log of the corresponding female measurement to estimate allometric effects. A slope of S>1
shows positive allometry, which would be in agreement with RR. We did not find the overall slope of body
weight to be different from 1. Hence, our data does not support the statement of RR in domesticated chickens.
However, the slope seems to differ across breed groups, but differences hardly reached significances due to
limited sample sizes. For skeleton measurements the slopes were found to be higher than 1 (1.027-1.068),
but also differing over groups of breeds. This is the first study trying to evaluate RR in a large data set in a
domesticated species based on individual phenotypes. Overall, we conclude that RR cannot be confirmed in
domestic chicken for body weight, but in tendency for some skeleton measurements.

Session 04 Theatre 5

Improving gait in ducks and chickens: effects of selection on leg morphology and function

B.M. Duggan, P.M. Hocking and D.N. Clements

The Roslin Institute and Royal (Dick) School of Veterinary Studies, The University of Edinburgh, Easter Bush,
Midlothian, EH25 9RG, Scotland, United Kingdom; brendan.duggan@roslin.ed.ac.uk

Gait problems have been well-documented in broiler chickens yet similar problems have not been reported in
Pekin duck, which has undergone a similarly intense selection process. In order to understand how selection
for greater meat yields has affected walking ability, bone morphology and gait was assessed objectively in
divergent lines. The Pekin duck was compared to its slower growing ancestor, the mallard, and the broiler
chicken was compared to the slower growing layer chicken. For each line, at 3, 5 and 7 weeks, 12 birds were
allowed to walk over a pressure-sensing walkway. The leg bones of these birds were scanned by computed
tomography to assess morphology. Results were analysed by ANOVA, accounting for age and sex. Duck lines
walked faster than chickens and, within each species, lighter lines moved faster than their heavier conspecifics
(P<0.005). Lighter lines also walked with a narrower step width than their heavier conspecifics (P<0.001).
The angle of the foot when walking differed between species (P<0.001); the feet of both duck lines were
internally rotated and those of both chicken lines were sagittally aligned with the direction of travel; this is
partly explained by bone torsion. Morphologically, leg differences between the species were clear, notably
a cranial curvature in the tibiotarsi of chickens compared to a caudal curvature in those of ducks (P<0.001).
Duck tibiotarsi were also more laterally curved than those of chickens (P<0.001), which may be an adaptation
for swimming. Duck legs reached adult size earlier, allowing them greater opportunity to remodel their
bones to handle loads imposed on them. Selection for high meat yield and rapid growth has led to changes
in morphology and gait in both species. The growth rates in both birds are similar; however, Pekin ducks
ambulate with relative ease compared to broiler chickens. Objectively measuring components of gait rather
than traditional visual gait assessment may lead to greater breeding success.
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Modulating birth weight heritability in mice

N. Formoso-Raffertyl, I. Cervantes!, N. Ibafiez-Escriche?2 and J.P. Gutiérrez!

1Universidad Complutense, Produccién Animal, Avda. Puerta de Hierro s/n, 28040 Madrid, Spain, 2University
of Edinburgh, The Roslin Institute, Edinburgh, Edinburgh, United Kingdom, 3IRTA Lleida, Gengtica i Millora
Animal, Centre IRTA Lleida, Lleida, Spain; n.formosorafferty@ucm.es

Expected genetic response is proportional to the heritability of the trait, and this parameter is considered
inherent of a specific trait in a particular population. Modifying the environmental variance of the birth
weight by artificial selection has been shown to be feasible in a divergent selection experiment in mice. In
addition, models assuming heterogeneity in residual variance lead to different estimates of heritabilities
across combinations of systematic (environmental) effects. The objectives of this work were to (1) estimate
the evolution of the heritability of birth weight in mice in the mentioned experiment, as well as (2) estimating
different heritabilities regarding systematic effects. Data belong to eleven generations of a divergent selection
experiment conducted to modify the environmental variability of birth weight in mice. A total of 15,431 birth
weight records from 959 females and 1,641 litters in combination with 14,786 pedigree records were used. The
model used in the analysis included generation, litter size, sex and parity number as systematic effects. Each
record of birth weight was assigned to the mother of the pup in a model which assumes that the environmental
variance is heterogeneous and partially under genetic control. Differences in heritabilities between lines
reached values of 0.06 in the last generations. Choosing the most extreme values of systematic effects, the
birth weight heritability ranged from 0.04 to 0.22. According to these results, the possibility of modulating
the heritability for this trait could be explored in two ways: first selecting to decrease the environmental
variability, or second choosing the appropriate levels of the systematic effects.

Session 04 Theatre 7

Local vs global ancestry: regions deviating from genome wide admixture in a composite cattle breed

N. Khaylatzadehl, G. Mészaros?, Y.T. Utsunomiya?, J.F. Garcia?, U. Schnyder?, B. Gredler?, I. Curik* and J.
Solkner

IUniversity of Natural Resources and Life Sciences (BOKU), Department of Sustainable Agricultural Systems,
Augasse 2-6, 1090 Vienna, Austria, 2UNESP-Univ, Estadual Paulista, Departamento de Medicina Veterinaria,
Jaboticabal and Aracatuba, S&o Paulo, Brazil, 3Qualitas AG, Chamerstrasse, Zug, Switzerland, *University of Zagreb,
Department of Animal Science, SvetoSimunska cesta, Zagreb, Croatia; negar.khayatzadeh@students.boku.ac.at

Swiss Fleckvieh is a composite breed of Simmental (SI) and Red Holstein Friesian (RHF), established
around 1970 in Switzerland. For a set of 300 admixed animals investigated in this study, the global ancestry
proportions were estimated 0.68 RHF and 0.32 SI (SD 0.19). We searched through the 29 autosomes of
these individuals to find regions showing extreme deviations (excess or deficiency) in local versus global
ancestry (A ancestry). Sources for A ancestry may be demographic processes such as gene flow, genetic drift
and selection. Two different approaches were employed to establish significance thresholds for A ancestry.
With the first method, extreme outliers from normal distribution, with Bonferroni correction assuming 5,000
or 1000 independent segments, were considered significant. The second approach was a permutation test.
Local ancestry estimates were concatenated across all autosomes for each animal separately and the genome
was permuted by cutting at random location. SD for 20,000 permutations was calculated and the 5% and 1%
quantiles were defined as thresholds. Both methods yielded similar significance thresholds. Considering 1%
genome-wide threshold of the permutation test, we found a significant region on chromosome 18 (18.7-25.9
Mb).Based on the 5% genome-wide as well as Bonferroni thresholds with 1000 hypotheses, a region on
chromosome 13 (46.3-47.3 Mb) was also significant. Both observed signals are in direction of increased SI
ancestry by 0.16-0.18. The peaks may be interpreted as admixture signals of selection. Since the composite
population has undergone crosshreeding for only few generations (~10) so far, the signals are not narrow
enough to point at selection for any single candidate gene causing the ancestry deviation.
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Effects of heat stress on the transcriptomic profile of blood cells in lactating dairy goats

A. Contreras-Jodar?, A.A K. Salamal?2, G. Cajal, S. Hamzaoui, M. Vailati® and J.J. Loor3

WUniversitat Autonoma de Barcelona, Group of Ruminants Research (G2R), Edifici V, Travessera dels Turons
s/, Cerdanyola, Barcelona, 08193, Spain, 2Animal Production Research Institute, Nady El-Said Street, 12816;
Dokki, Giza, Egypt, 3University of lllinois, Animal Sciences, 1207 W. Gregory Drive, 61801, Urbana, IL, USA;
alexandra.contreras@uab.cat

High temperature is a major stress that negatively affects welfare, health, and production of dairy animals.
Heat-stressed animals are also more prone to diseases, suggesting that their immunity is hindered. Although
productive and physiological responses of dairy animals to heat stress are well known, there is still limited
information about the response at the transcriptomic level. Our objective was to evaluate the changes in blood
transcriptomics of dairy goats under heat stress. Eight adult Murciano-Granadina dairy goats in mid-lactation
were submitted to 2 climatic treatments for 35 d. Treatments and temperature-humidity index (THI) were: (1)
thermal neutral (TN: 15-20 °C, 40-45%, THI1=59-65); and (2) heat stress (HS: 12 h at 37 °C -40%, THI=86;
12 h at 30 °C -40%, THI=77). Blood samples were collected at d 35 and RNA was extracted for microarray
analyses (Affymetrix GeneChip Bovine Genome Array). The signal intensity of globin genes was low and did
not affect the detection of gene expression. The analysis revealed that 55 genes were up-regulated, whereas
88 were down-regulated by HS. The Dynamic Impact Approach revealed that 31 biological pathways were
impacted by HS. Pathways of leukocyte transendothelial migration, cell adhesion molecules, hematopoietic
cell lineage, calcium signaling, and PPAR signaling were negatively impacted by HS, whereas nucleotide
metabolism increased. Overall, these changes indicate alteration in the functionality and efficiency of immune
cells, which might be linked to a greater immune susceptibility to diseases of dairy goats under HS conditions.

Session 04 Theatre 9

Comparing methods to analyse raw, large-scale methane data

M. Szalanski'2, G.F. Difford?3, P. Lavendahl? and J. Lassen?

YPoznan University Of Life Sciences, Department of Genetics and Animal Breeding, Wolyrska 33, 60-637 Poznan,
Poland, 2Aarhus University, Department of Molecular Biology and Genetics, Center for Quantitative Genetics
and Genomics, Blichers Allé 20, 8830 Tjele, Denmark, 3Wageningen University, Animal Breeding and Genomics
Centre, P.O. Box 338, 6700 AH Wageningen, the Netherlands; mszalans@mbg.au.dk

The enteric fermentation of feed by ruminant animals contributes significantly to methane emissions and the
global greenhouse effect as well as lowering feed efficiency. This can result in significant, negative changes to
global and local environment and financial losses for agriculture. Consequently, large-scale emission mitigation
strategies are now under evaluation. Two predominant methods of mitigation are: nutrition modifications
and genetic selection. While nutrition often gives only a temporary effect, the genetic selection provides
permanent and cumulative results thereby being a long term strategy. Among all ruminants, dairy cattle are
most suitable to collect large amount of data, necessary to start genetic evaluation. This is due to technological
progress, i.e. introduction of Automatic Milking Systems (AMS) or Automatic Feeding Systems (AFS), as
well as to intensive and concentrated production environments. Thus there is a need to compare different types
of methodologies and especially data analysis, resulting in different phenotype estimates. Enteric methane
concentrations in the breath of ~100 lactating Holstein cattle was collected by means of “sniffer’ technologies
in AMS during milking at the Danish Cattle research Center and commercial dairy herd. Through the use
of various mixed models on various methane trait shapes and an alternative approach, the eructation peaks
analysis, methods were contrasted. Each method has its pros and cons. Results in terms of repeatability and
rank correlations obtained were not completely equal, but somewhat similar. The phenotype which would
be used to encourage farmers to breed for methane emission mitigation should be repeatable, heritable, and
easy to estimate and analyze.
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Fertility and health traits correlations with methane emissions

L. Zetounil, M. Kargo!? and J. Lassen?

Aarhus University, Molecular Biology and Genetics, QGG, Blichers Allé 20, Postboks 50, 8830, Denmark, 2SEGES
Cattle, Agro Food Park 15, 8200, Aarhus N, Denmark; Izetouni@mbg.au.dk

There has been an increasing interest, over the last decade, on understanding methane’s relationship with
traits of interest in dairy cattle, as a way to improve mitigation strategies. A lot has been uncovered about
methane and the physiology of the rumen’s microbes and nutrition features of cows, but so far little is known
about how methane relates to health and fertility traits. This information is extremely important to incorporate
into a total merit index. Therefore, our goal was to investigate the genetic correlations between methane and
health and fertility traits. Data was collected on 1,500 Holstein cows from 11 commercial herds in Denmark.
Methane emission was measured during milking in milking robots, and then quantified using information
on milk production, weight and days carried calf to predict carbon dioxide production and multiplied by the
ratio between methane and carbon dioxide. The health and reproduction traits analyzed were: days between
calving and first insemination, first to last insemination, number of inseminations, udder diseases and ‘other
diseases’, which summed up reproduction, digestion and fertility treatments during the corresponding lactation.
Bivariate linear models were used in the analysis to estimate the genetic correlations between methane and
each one of the traits analyzed, Preliminary results have shown methane and the traits analyzed seem, in
general, to be favorably correlated. Heritabilities for methane were around 0.3, while for the other traits studied
the estimates were low, ranging around 0.05 (for other diseases), mostly due to the limited population size.
Further investigations with a bigger dataset are being performed in order to establish more accurate results
on methane relationship with health and fertility traits in dairy cattle.

Session 04 Theatre 11

Bayesian analysis of selection response on linear or ratio feed efficiency traits in pigs

M. Shiralil, P.F. Varley? and J. Jensen!

ICenter for Quantitative Genetics & Genomics, Aarhus University, Blichers Allé 20, 8830, Tjele, Denmark,
2Hermitage Genetics, Sion Road, Kilkenny, Ireland; mahmoud.shirali@mbg.au.dk

To propose a selection criterion for feed efficiency either as linear (residual feed intake (RFI)) or ratio (feed
conversion ratio (FCR)), a Bayesian approach of calculating response to selection was used. Response to
selection was defined as the difference in additive genetic mean of the selected top 10% population and the
total population after adjusting for genetic trends. The Bayesian method integrates over unknown population
parameters and takes proper account of traits defined as a ratio. A trivariate animal model were used to analyse
3,724 MaxGro terminal line pigs with records for average daily feed intake (ADFI) and body weight gain
(ADG) during 60 to 110 kg test period and lean meat percentage (LMP) at the end of test period. Breeding
values and genetic parameters of genetic and phenotypic RFI (RFI, and RFI,, respectively) were estimated
from conditional distribution of ADFI given ADG and LMP using genetic or phenotypic partial regression
coefficients obtained from genetic or phenotypic (co)variance matrices of the trivariate model, respectively.
Breeding value for FCR was obtained using breeding values of ADFI and ADG after adjusting for the mean of
each trait. The posterior means of heritability (standard deviation) were obtained for RFI, (0.15 (0.03)), RFI,
(0.20 (0.03)), ADFI (0.32 (0.04)), ADG (0.26 (0.04)) and LMP (0.56 (0.06)). Selection for RFI_ showed dlrect
response of -0.16 (0.01) kg/d in RFI and correlated responses of -0.16 (0.01) kg/kg on FCR, 6; 15 (0.02) kg/d
on ADFI and no effect on productlon traits. However, selection for FCR resulted in direct response of -0.17
(0.01) kg/kg on FCR and correlated responses of -0.14 (0.02) kg/d on RFI, -0.18 (0.03) kg/d on ADFI and
0.98 (0.18)% on LMP. Direct selection for FCR or RFI_ resulted in dlsproportlonal selection on production
traits. Application of RFI to breeding programs would involve joint selection on residual feed intake and its
component traits of productlon
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Genotype-Environment interaction for bulls used in expanding dairy herds

S. McParland

Teagasc, Animal and Grassland Research and Innovation Centre, Moorepark, Fermoy, Co. Cork, Ireland;
sinead.mcparland@teagasc.ie

A genotype-environment interaction (GxE) implies different animal genotypes do not perform equally in
different environments. The aim of this study was to test for and quantify GxE of bulls across (1) different
herd sizes and (2) herds differing in rate of expansion. Data were obtained from the national database for 3,040
milk-recorded herds. Linear robust regression was used to quantify the rate of herd expansion; herds were
classified as (1) not expanding, (2) expanding slowly (3 cows/year), or (3) expanding rapidly (9 cows/year).
Predicted herd size in 2012 was obtained from the regression and used to stratify herds into small, medium
and large herds (average=46.5, 72.6 and 125.3 cows, respectively). Sire predicted transmitting ability (PTA)
from the December 2011 national genetic evaluation were obtained from the national database. All PTAs were
deregressed and retained where the reliability exceeded 50%. Holstein-Friesian cows which calved for the first
time between 2012 and 2014 were retained for analysis. Milk, fat and protein yield were analysed using a linear
mixed model adjusted for the fixed effect of parity, herd class (expansion or size), the interaction between sire
PTA and herd class, and the random effect of herd-year-season of calving. Regression coefficients of daughter
performance on sire PTA were poorer than expected and deviated significantly from 1. However 56% of the
data used in this study represented first parity animals. As cows matured, their performance was closer to that
expected from their sire PTA. Sire milk, fat and protein PTA interacted (P<0.001) with both herd size and
rate of expansion. Bull performance was poorer in large herds (b;,=0.55) relative to small herds (b,=0.66).
Furthermore bull performance was greatest in herds expanding slowly (b;,,=0.69) relative to either static herds
(b;,=0.60) or herds expanding rapidly (b,=0.56). Bull performance is not equal in herds of different size or
rate of expansion and this should be considered when purchasing bull semen.

Session 04 Theatre 13

B-spline Basis Functions for Modelling Marker Effects in Backcross Experiments

M. Reichelt, M. Mayer, F. Teuscher and N. Reinsch

Leibniz Institute for Farm Animal Biology (FBN), Institute of Genetics and Biometry, Wilhelm-Stahl-Allee 2, 18196
Dummerstorf, Germany; reichelt@fbn-dummerstorf.de

The identification of chromosome sections affecting quantitative traits (QTLs) is essential in the field of
quantitative genetics. There are various Bayesian approaches to identify these QTLs. These approaches are
based on linear mixed models that include random effects of all markers simultaneously. In experimental
populations — such as for example backcross type — higher marker densities result in more parameters than
observations (p>>n). One of the consequences are inflated estimates of the genetic variance. B-splines offer
the opportunity to model the genetic effects of any number of markers by a limited number of basis function
effects. Models with basis function effects were compared to marker models in a simulation study. For that
reason we simulated 18 different scenarios for a backcross population. 12 QTLs with different effects were
either independent or linked in repulsion and coupling in each case. For each scenario 200 experiments with
500 individuals were examined and results averaged over repeated experiments. Markers were equally spaced
with 1 ¢cM (p>>n) and 5 cM (p=n) distances. Two different degrees for the basis functions and two different
number of equidistant knots, which has to be defined in advance, were chosen. B-spline basis functions
improved the precision of estimated marker effects, genetic variances and genetic predictions compared to a
standard Bayesian model. Computation time was immensely decreased. In conclusion B-splines offer a suitable
way for adapting the number of model parameters to the size of the genome, irrespective of marker density.
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Random regression analyses of carcass traits yield useful herd-year profiles for management purposes
T.M. Englishby2, D.P. Berry2, M.P. Coffey!, K.L. Moore! and G. Banos!

1Scotland Rural College (SRUC), Animal and Veterinary Sciences, Easter Bush, Midlothia, EH15 9RG, United
Kingdom, 2Teagasc, Animal and Bioscience, Animal & Grassland Research and Innovation Centre, Teagasc,
Moorepark, Fermoy, Cork, Ireland; tanya.englishby@sruc.ac.uk

Routinely collected abattoir data provides an important source of information for the genetic evaluations of
carcass traits. Such information may also be useful to inform management decisions. The objective this study
was to quantify the genetic and non-genetic contributions to carcass characteristics in steers with particular
emphasis on generating herd-specific profiles for carcass characteristics across age. Slaughter records from
93,338 steers, aged between 360 and 900 days, from 6,117 sires, raised in 1,582 finishing herds were available
from the UK national database. Genetic and herd-year of slaughter (co)variance components for each trait
were generated using sire random regression models that included cubic polynomials for fixed and quadratic
polynomials for random effects; heterogeneous residual variances were assumed across slaughter ages.
Average heritability estimates for carcass weight, conformation and fat score across all ages at slaughter were,
0.37, 0.41 and 0.37, respectively. The proportion of the phenotypic variance attributable to differences in
herd-year of slaughter ranged from 34.50% (637 days) to 46.80% (540 days) for carcass weight, 35.60% (840
days) to 46.80% (540 days) for conformation and 22.73% to 25.60% (540 days) for fat score. The correlation
between herd-year effects wihin trait weakened as the distance between ages increased, indicating different
management practices may be more applicable for differently aged cattle. Eigenvalues and eigenfunctions of
herd-year covariance matrices revealed variation among herds in the shape of their growth profiles for carcass
traits. Positive correlations were evident between the herd-year of slaughter effects for carcass weight and
conformation, for carcass weight and fat score, and for conformation and fat score. Herd-year of slaughter
parameters presented indicates that herd environment is an important factor in the variability in carcass traits
across ages and the output from routine test-day model genetic evaluations may be useful in management
and decision support tools.

Session 05 Theatre 2

Composition and sensory qualities of bull beef from different breeds and production systems

G.B. Mezgebol2, F.J. Monahan?, M. McGeel, E.G. O’Riordan?, D. Marren?, R.1. Richardson3 and A.P. Moloney!
Teagasc, Grange, Co. Meath, Ireland, 2School of Agriculture and Food Science, University College Dublin, Dublin 4,
Ireland, 3University of Bristol, Bristol BS40 5DU, Bristol, United Kingdom; gebrehawerya.mezgebo@ucdconnect.ie

The aim of this study was to compare composition and sensory qualities of beef from early-maturing (EM)
and late-maturing (LM) bulls from contrasting production systems (PS). Fifty six weaned spring-born suckler
bulls were assigned to a two breed types (B) x two PS factorial arrangement of treatments. The two B were
EM (Aberdeen Angus and Hereford-sired) and LM (Charolais and Limousin-sired). The two PS were: either
ad libitum concentrates to slaughter (C) or grass silage ad libitum plus 2 kg concentrate daily during the winter
(123 days) followed by 99 days at pasture and then C (GSPC). The duration of the concentrate finishing period
was 230 and 85 days for C and GSPC, respectively. Age at slaughter was 16 and 18 months for C and GSPC,
respectively. The bulls were slaughtered on reaching the mean live weight to achieve a target carcass weight
of 380 kg. At 48 h post-slaughter, Longissimus thoracis muscle was excised (from the 10% rib position), aged
for 14 days at 2 °C and stored at -18 °C prior to compositional and sensory analyses. Data were statistically
analysed using the General Linear Model procedure of SPSS. Intramuscular fat content was higher (P<0.001)
for EM than for LM (39.9 vs 18.2 g/kg), and for C than for GSPC (39.1 vs 18.9 g/kg). Muscle moisture content
was lower (P<0.01) for EM than for LM (729 vs 748 g/kg), and for C than for GSPC (734 vs 743 g/kg). Sensory
characteristics were similar (P>0.05) between EM and LM. Tenderness, flavour liking and overall liking were
higher (P<0.05) for C than for GSPC (tenderness 4.7 vs 4.4, flavour liking 5.5 vs 5.1 and overall liking 5.1 vs
4.7; scale 1-8 (8 extremely tender/liked)). Abnormal flavour was lower (P<0.05) for C than for GSPC (2.3 vs
2.5; scale 1-8 (8 highest abnormal flavour). Results show that the different breed types had a different muscle
composition but this did not result in different sensory characteristics. The results also illustrate that dietary
inclusion of grass silage followed by pasture resulted in a lower rating for sensory quality by trained panellists.
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Prediction of carcass and live weights of some beef cattle breeds

Y. Bozkurt, C.G. Tuzun and C. Dogan

Suleyman Demirel University, Faculty of Agriculture, Department of Animal Science, Cunur Kampus, Isparta,
32260, Turkey; yalcinbozkurt@sdu.edu.tr

This research aimed to develop prediction models for accurate estimation of performance and carcass features
of beef cattle grown in feedlot beef system by using Digital Image Analysis (DIA) and Artificial Neural
Networks (ANN). For this purpose, 40 animals were used in total and composed of 20 animals of the Brown
Swiss breed and 20 animals of the Holstein breed with the age of about 4-5 months at the beginning of the
experiment. Animals were fed the same dietary rations throughout the experimental period of 12 months.
Liveweights and some body measurements such as body length, wither height, chest circumference, body
depth, hip height and hip width were determined fortnightly and also at the end of the finishing period.
When the animals reached 500-550 kg liveweights, they were slaughtered and the hot carcass weight, the
carcass length, the carcass depth were determined as metric measurements. The digital images of each live
animal and their carcasses were taken and the same parameters were also determined from the images. Then,
prediction models were developed by DIA and ANN. There were no significant differences (P >0.05) in the
predicted values between breeds. Therefore, their data were combined to develop models. The results showed
that liveweights can be predicted from body length (R2=95.8% and 90% by DIA and ANN respectively) and
chest girth (R2=95.7% and 95% by DIA and ANN respectively). The best predictor variables were the same to
estimate hot carcass weight. The best predictive variable was found to be carcass length by ANN (R2=92%).
ANN can also be used as an accurate prediction method.

Session 05 Theatre 4

Predicted phenotypic carcass meat yield and cut yields in cattle differing in genetic merit

S.M. Connolly*2, A.R. Cromie3 and D.P. Berry?

1Anglo Beef Processers, Castle Street Ardee Co Louth, Ireland, 2 Teagasc, Moorepark, Animal & Grassland
Research and Innovation Centre, fermoy co cork, Ireland, 3rish Cattle Breeding federation, Highfield House
Bandon Co Cork, Ireland; stephen.connolly@teagasc.ie

Previous studies documented that animals of superior genetic merit for carcass weight, conformation and fat
score, subsequently, express superior phenotypic performance. What is not clear is if genetic merits for these
‘macro’ terminal traits translate into superior phenotypic performance for more detailed carcass attributes.
The objective of the present study was to determine if genetically elite animals, based on the Irish terminal
index, are, in fact, superior phenotypically for carcass meat yield and other detailed carcass characteristic.
Estimated breeding values (EBV) for carcass weight, fat, conformation, feed intake, calving difficulty,
gestation length and mortality were calculated as the average of the sire and dam EBV for each trait based
on the April 2010 national genetic evaluation. Following edits, 43,189 animals from 3,494 finishing herds
remained. Animals were categorised into four terminal index groups based on individual genetic merit as:
very high, high, low, and very low groups. The association between terminal index EBV and phenotypic
performance was quantified using mixed models. The dependent variables were vhve (very high value cuts),
hvc (high value cuts), mvc (medium value cuts), Ivc (low value cuts), total bone and total bone percentage of
carcass weight as determined from video image analysis (VIA). Animals in the highest genetic merit group
had, on average, a greater (P<0.05) yield of vhvc, hvc, mvc, lvc, and total meat yield compared to the very
low genetic merit group even after adjusting to a common carcass weight. Animals in the very high genetic
merit group yielded, on average, 75.37 kg bone (19.50% of carcass weight) while the very low genetic merit
animals yielded 73.44 kg bone (21.11% of carcass weight). Animals of greater genetic merit had greater meat
yield compared to their lower genetic merit contemporaries. This suggests that higher genetic merit animals
have superior performance at both producer level and at a meat industry level, thereby increasing revenue
across the entire production chain.
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Effect of hang, cut, cook and doneness on eating quality
J. Tollerton, N. Gault, E. Tolland, D. Devlin, L. Majury and H. Lewis
AFBI, Food Research Branch, 18A Newforge Lane, Belfast, BT9 5PX, United Kingdom; joan.tollerton@afbini.gov.uk

Beef is a luxury product whose eating quality still challenges the beef industry worldwide. Several factors
including breed, age, sex and muscle type are known to affect the consumers’ preference. Indeed studies have
indicated that 20% of cooked beef does not meet the consumers’ expectation and can affect when next they
purchase beef. A consumer study comprising 1,400 people from Northern Ireland and Australia assessed the
eating quality of Northern Irish and Australian beef. Consumers were asked to assess the eating quality of four
muscles (striploin, rump, knuckle and topside) from carcases both Achilles and Hip hung. Consumers were
also asked to evaluate the effect of different cooking methods and degrees of ‘doneness’. Consumers scored
samples for tenderness, juiciness, flavour liking, satisfaction and overall liking. Results showed that Northern
Ireland and Australian consumers judged beef in a very similar way. However, Northern Irish consumers did
give slightly higher scores for juiciness and satisfaction. Data also indicated that the Northern Irish consumer
places greater importance on flavour when compared to their Australian counterpart. The most important factor
influencing eating quality was the cut (muscle) where striploin scored best when grilled and rump scored best
when roasted. As expected, an interaction between hanging method and muscle showed that tenderness of
striploin but not fillet can be improved by hip hanging the carcase. Cooking method significantly affected eating
quality for some attributes. On comparison with grilling, roasting improves tenderness and overall liking of
rump meat though has a negative effect on the juiciness of sirloin. The degree of doneness had small effects
on the overall liking of grilled and roast steak, it did however, have differing effects on different muscles.
Knuckle scored higher when cooked ‘medium’ and rump when cooked ‘well done’. ‘Doneness’ did not affect
the sensory scores for sirloin or topside.

Session 05 Theatre 6

Beef eating quality: a European journey

L.J. Farmer

Agri-Food and Biosciences Institute, Food Research Branch, Newforge Lane, Belfast BT9 5PX, United
Kingdom; linda.farmer@afbini.gov.uk

The European beef industry is exceedingly diverse, both in terms of breeds of cattle and rearing regimes.
There are numerous regional breeds, from Limousin and Piedmontese to Aberdeen Angus and the ‘Black
and White’ cattle of Poland. In some countries, extensive production on pasture is common while in others
most cattle are housed indoors and reared intensively on concentrate diets. The beef produced is a highly
priced and valued food item. However, there is evidence that it does not always deliver the expected eating
quality. Data from more than 15,000 consumer assessments of 700 cattle from Ireland (north and south),
Poland and France shows that, across Europe, 19% of sirloins and more than 50% of topsides are regarded
as unsatisfactory by consumers. This is not a new problem and nor is it unique to Europe. Evidence shows
that EUROP grade, used across Europe as a standard for carcase quality and by which farmers are paid, bears
no relationship to the final quality of the meat. Various initiatives have attempted to solve this problem in
countries such as Japan, S Korea, Australia, New Zealand, USA and UK and research has been conducted
across Europe and further afield. This paper will summarise the approaches used to quality assure beef eating
quality. The European beef industry faces criticism for its apparent high carbon footprint and unhealthy
image. Therefore, it is important that solutions to the eating quality issue do not adversely impact on these
issues. In Europe there is an initiative to capitalise on recent research to devise tools which will help the beef
industry to deliver beef that meets consumer requirements for palatability. The aim is for the industry and
research communities to work together to identify a practical and effective way forward that also delivers an
environmentally friendly and nutritional product.
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Growth performance and meat characteristics of Awassi sheep that holds the Callipyge gene
K.1.Z. Jawasreh, A.H. Al-Amareen and A.Y. Abdullah
Jordan University of Science and Technology, Animal Production, 00962, Irbid, Jordan; kijawasreh@just.edu.jo

Frozen semen of four Rambouillet ram’s (R) (homozygous for the mutation of the Callipyge gene — CLPG)
was imported from USA (Utah University). The introgression of the CLPG into Awassi has been initiated by
producing F1 following crossing of R with Awassi (AW) ewes, while the first backcross (FBC; 75% (AW) and
25% (R)) was formed by using the F1 Callipyge carriers with AW ewes. In order to examine the performance
of the FBC (heterozygous for CLPG) compared to the AW, fattening trial was designed using 16 weaned male
lambs (eight from AW and FBC lambs) that were kept in individual pens for 98 days. A well balanced ration
was offered, the feed intake was recorded in daily basis and weights were monitored weekly. At the end of the
fattening period, the lambs were slaughtered in order to investigate the carcass cuts and meat characteristics.
Callipyge carrier lambs (CAW) exceeded AW lambs in slaughter weight (P=0.0002). The average daily gain
for AW and CAW were 0.189 and 0.332 kg/ day (P<0.0001), respectively. Awassi lambs consumed 1.217 kg
feed/kg live weight more than CAW (P=0.0254). The slaughter weight of the CAW was higher than that of
the AW (P=0.0001): CAW weight was 50.9 kg at slaughter age (176.5+1.34 days), while AW was 37.07 kg
only. The hot and cold carcass weights were higher for CAW (P<0.0001). Furthermore, dressing percentage
as well as weights of shoulders, legs, rack and loin were significantly higher for CAW, Fat tail weight was
non-significantly affected by the genotype (P<0.298). The heart, liver, kidney and kidney fat weights were
significantly higher in CAW. Weights of Longissimus, of total leg muscle, of Intermuscular and subcutaneous
fat and of bones were higher in CAW compared to AW. The ratios of muscle and bone weights to total leg
weight were higher in CAW, while the intermuscular fat/ leg weight and subcutaneous fat/ leg weights were
non-significantly affected by the genotype. Eye muscle area was 14.8099 in AW while 25.3521+1.4086 in
CAW (P<0.0001). Eye muscle weight was higher in CAW than in AW (+0.168 kg, P=0.0003). Shear force
values were 7.28 in CAW compared to 3.22 in AW (P<0.0002). In conclusion, CLPG rams can be used to
improve meat quantity and quality of AW.

Session 05 Theatre 8

Effect of muscle type and ageing on eating quality of beef
J. Tollerton, N. Gault, E. Tolland, L. Farmer, D. Devlin, L. Majury and H. Lewis
AFBI, Food Research Branch, 18A Newforge Lane, Belfast, BT9 5PX, United Kingdom; joan.tollerton@afbini.gov.uk

There are several variables that can affect the consistency and eating quality of beef. Research has highlighted
that different muscles have different eating quality and that a lower than expected eating experience can
seriously affect the customer’s choice regarding their next beef pruchase. In order to investigate the relationship
between the eating quality of different beef muscles, sensory evaluations were carried out using topside,
silverside, fillet, sirloin, rump and knuckle muscles. Investigations included studying the effect of electrical
stimulation, carcase hanging, ageing, cooking method and degree of ‘doneness’. Results showed highly
significant differences (P<0001) in eating quality across the evaluated muscles. Differences in overall liking
score (0-100) had a range of 30 points when fillet and topside muscles were included. While the order of
sensory scores for grilled beef was fillet > striploin > rump > knuckle > topside, the difference between parts
of the same muscle were surprisingly large. The eating qualtiy of striploin taken from the anterior end of the
loin scored between 6-8 units higher than the posterior, depending on hanging method. Similar variations
in sensory score were observed for roasted rump. Analysis highlights that tenderstretch hanging improved
the acceptability of all muscles apart from fillet, which still remaned most liked. Ageing improved sensory
scores for anterior and mid sirloin and topside as well. An interaction between muscle and cooking method
showed that while some muscles gave similar sensory scores when grilled and roasted, rump received much
higher scores when roasted. Investigations of the correlations between sensory scores for different muscles
from 32 animas showed that here was no consistent relationship between the eating qualty of one muscle with
that of another muscle taken from the same carcase. For example, the sensory evaluation of striploin cannot
reliably be used to predict the eating quaity of rump or topside. This lack of correlaton can be explained by
the fact that muscles respond differently to factors such as hanging method, electrical stimulation and ageing.
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Factors affecting Eating Quality of Northern Irish Beef

D.J. Devlin, N.ES. Gault, B.W. Moss, E. Tolland, J. Tollerton and L.J. Farmer

Agri-Food and Biosciences Institute, Food Research Branch, Newforge Lane, BT95PX Belfast, United Kingdom;
declan.devlin@afbini.gov.uk

The beef industry in Northern Ireland (N.I.) comprises a vital part of the agri-food sector making a significant
contribution to the overall economy. The production of N.I. beef with consistently high eating quality has the
potential to increase domestic sales and improve marketability abroad. Beef eating quality as defined by the
consumer is predominantly made up of texture (tender or tough), juiciness, flavour and overall palatability
with tenderness deemed the most important. To investigate the factors affecting beef eating quality that could
have an enhanced effect for N.I. beef production, AFBI has conducted a number of experiments using tightly
controlled consumer sensor y panels in accordance with the Meat Standards Australia protocols. More than
6,000 consumers tasted roast beef or grilled steak prepared from over 900 beef primals from 239 animals. On
a quality scale of 0-100, findings indicate that the variation in eating quality associated with muscle type is 30
points. Hanging method (Hip or Achilles suspended) contributes between 8 and 18 points. Cooking method
accounts for 5-12 points of variation, with animal breed, aging process and marbling fat accounting for a
further 5-10 consumer points. Optimised processing techniques to ensure consistent quality was found to be
of considerable importance. The rate of carcase chilling together with level of electrical stimulation applied
must be within defined limits in order avoid an adverse effect on eating quality. Many of these factors were
found to interact with each other. The successful management of these factors to assure the eating quality of
beef presents an opportunity for the N.1. beef industry.

Session 05 Theatre 10

The variability of European beef can be reduced by predicting consumer satisfaction

S.P.F. Bonny'2, J.-F. Hocquette!3, D.W. Pethick?, I. Legrand?, J. Wierzbicki®, P. Allen®, L.J. Farmer’, R.J.
Polkinghorne® and G.E. Gardner?

LINRA, Recherches sur les Herbivores, UMR1213, 63122 Saint Genés Champanelle, France, 2Murdoch University,
School of Veterinary and Life Sciences, 60 South st, Murdoch, 6150, Australia, 3Clermont Université, VetAgro Sup,
UMR1213, 63122 Saint Genés Champanelle, France, #Institut de I’Elevage, Service Qualité des Viandes, MRAL,
87060 Limoges Cedex 2, France, >Polish Beef Association, Ul. Kruczkowskiego 3, 00-380 Warszawa, Poland,
6Teagasac Food Research Centre, Ashtown, Dublin 15, Ireland, “Agri-Food and Biosciences Institute, Newforge
Lane, Belfast BT9 5PX, United Kingdom, 8Polkinghornes, 431 Timor Road, Murrurundi, NSW 2338, Australia;
spfbonny@gmail.com

Delivering quality beef to the consumer relies upon both quantifying beef palatability and then accurately
predicting that from information available at slaughter. Recent work has outlined the ability of carcass traits
such as sex, age and breed to predict beef eating quality across a diverse range of countries and production
systems in Europe. However, the variation of consumer responses to beef within Europe has yet to be
quantified. Following Meat Standards Australia testing protocols, over 19,000 consumers from Northern
Ireland, Poland, Ireland, France and Australia tasted cooked beef samples, scored the sensory characteristics
and then allocated them to one of four quality grades; unsatisfactory, good-every-day, better-than-every-day
and premium. A total of 22 different muscles, cooked by four different cooking methods and to three different
degrees of doneness were tested. Linear discriminant functions were calculated for each experimental group,
and for the dataset as a whole, using the sensory scores which were used to predict the consumer scored quality
grade. Overall 26% of the beef was unsatisfactory. The discriminant analysis allocated 68% of samples to the
correct quality grade, similar to previously reported values. Importantly, only 7% of the beef unsatisfactory to
consumers was misclassified as acceptable. These results demonstrate that a MSA-like grading scheme could
be used to predict beef eating quality and underpin a commercial eating quality guarantee these European
countries.
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Effect of carcass weight on composition and sensory qualities of beef from bulls

G.B. Mezgebol2, FJ. Monahan?, M. McGeel, E.G. O’Riordan!, D. Marren?, R.l. Richardson3 and A.P.
Moloney!

Teagasc, Grange, Co. Meath, Ireland, 2School of Agriculture and Food Science, University College Dublin, Dublin 4,
Ireland, 3University of Bristol, Bristol BS40 5DU, Bristol, United Kingdom; gebrehawerya.mezgebo@ucdconnect.ie

The aim of this study was to determine the composition and sensory qualities of beef from suckler bulls from
different carcass weights (CW). Sixty spring-born (mean birth date 8 March) late-maturing (Charolais and
Limousin-sired) weaned suckler bulls were housed in slatted floor pens (groups of five) and provided with a
finishing diet of ad libitum concentrates (870 g/kg rolled barley, 60 g/kg soya bean meal, 50 g/kg molasses and
20 g/kg minerals/vitamins) and grass silage (dry matter digestibility: 700 g/kg) until they reached treatment
mean live weights to achieve target CW of 340, 380 and 420 kg. The duration of the concentrate finishing
period was 145, 180 and 230 days for 340, 380 and 420 kg CW, respectively. Age at slaughter was 14, 15 and
17 months for 340, 380 and 420 kg CW, respectively. At 48 h post-slaughter, Longissimus thoracis muscle
was excised from each carcass for the compositional and sensory analyses. Data were statistically analysed
using the General Linear Model procedure of SPSS. Intramuscular fat content tended (P<0.06) to be higher
for 420 kg CW than for 380 and 340 kg CW, which did not differ (38.4, 26.2 and 25.3 g/kg for 420, 380 and
340 kg CW, respectively). Muscle moisture content was lower (P<0.01) for 420 kg CW than for 380 and
340 kg CW, which did not differ (725, 747 and 744 g/kg for 420, 380 and 340 kg CW, respectively). Flavour
liking was higher (P<0.05) for 420 and 380 kg CW (which did not differ) than for 340 kg CW (5.4, 5.3 and
5.1 for 420, 380 and 340 kg CW, respectively; scale 1-8 (8 extremely liked)). Abnormal flavour was lower
(P<0.05) for 420 and 380 kg CW (which did not differ) than for 340 kg CW (2.3, 2.3 and 2.5 for 420, 380
and 340 kg CW, respectively; scale 1-8 (8 highest abnormal flavour)). Tenderness, juiciness, beefy flavour
and overall liking ratings were similar (P>0.05) for all CW. Results suggest that an increase in CW tended to
increase intramuscular fat content but this increase did not result in a change in tenderness and juiciness of
the beef, as evaluated by trained panellists.

Session 05 Poster 12

Growth and carcass traits of purebred Simmental and Simmentalxbeef breed crossbred bulls
M. Pesonen and A. Huuskonen
Natural Resources Institute Finland (Luke), Tutkimusasemantie 15, F1-92400 Ruukki, Finland; maiju.pesonen@luke.fi

The objective of the present research was to study the potential for improvement of growth and carcass traits
through Simmental (Si) x beef breed crossbreeding compared to purebred Si bulls. The data from Finnish
slaughterhouses included observations of 2,152 pure Si, 805 SixAberdeen Angus (SixAb), 255 SixBlonde
d’Aquitaine (SixBa), 980 SixCharolais (SixCh), 1,033 SixHereford (SixHf) and 999 SixLimousin (SixLi)
bulls. The carcasses were classified for conformation and fatness using the EUROP classification. Statistical
analyses were performed using the SAS Mixed procedure. Differences between the breed groups were
compared using a Dunnett’s test so that pure Si was used as a control breed. The average slaughter age was
565 days. Mean carcass weights for the Si, SixAb, SixBa, SixCh, SixHf and SixLi bulls were 402, 396, 414,
414, 393 and 394 kg, and daily carcass gains were 686, 675, 709, 725, 664 and 669 g/d, respectively. All
crossbreds differed significantly from Si bulls in both carcass weight and carcass gain. The conformation score
of the pure Si bulls was 8.3, and improved 10, 7 and 2% by using Ba, Li and Ch crosses, respectively. SixAb
crossbreds produced 7% and SixHf crosshreds 8% poorer conformed carcasses compared to pure Si bulls.
The carcass fat score of the SixAb, SixHf and SixLi bulls was 22, 22 and 4% higher than that of the Si bulls.
There were no differences in fat score between Si and SixBa or between Si and SixCh bulls. The yields of
loin, tenderloin, inside round and outside round were lower with SixAb bulls compared to pure Si bulls. With
SixHf crosses the yields of inside round and outside round were lower compared to Si bulls. There were only
few differences in the yield of valuable cuts between Si bulls and Sixlate maturing crossbreds. However, the
yield of corner round was higher with SixBa and SixLi bulls compared to Si bulls. It can be concluded that
crosshreeding with Ch and Ba breeds improve both gain and carcass conformation compared to pure Si bulls.
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Performance of bulls offered diets based on whole crop silages with or without protein inclusion
M. Pesonen, E. Joki-Tokola and A. Huuskonen
Natural Resources Institute Finland (Luke), Tutkimusasemantie 15, F1-92400 Ruukki, Finland; maiju.pesonen@luke.fi

A 3x2 factorial design with growing bulls was used to study the effects on performance of (1) forage type
and (2) inclusion of rapeseed meal (RSM) in the barley-based concentrate. The three forage types were grass
silage (GS), at the milk stage harvested whole crop barley silage (BSM), and at the dough stage harvested
whole crop barley silage (BSD). The experiment comprised in total 30 Hereford bulls. At the beginning of
the experiment the bulls were divided into five blocks of six animals by live weight (LW). Within the block,
the bulls were randomly allotted to one of the six treatments. The bulls were placed in adjacent tie-stalls and
offered silages ad libitum. The concentrate used was rolled barley alone or barley plus RSM. The amount
of the concentrate supplementation was 37 g/metabolic LW/animal/day. The crude protein (CP) content of
barley was 119 g/kg dry matter (DM). RSM was given so that the CP content of the concentrate was raised
to 140 g/kg DM. The data were subjected to ANOVA using the SAS GLM procedure. The statistical model
included the fixed effects of forage type, RSM supplementation and their interaction and the random effect of
the block. Mean total DM intakes for the GS, BSM and BSD bulls were 9.04, 8.74 and 9.46 kg/d, and carcass
gains were 883,770 and 867 g/d, respectively. The BSD bulls differed significantly from the BSM bulls in
both DM intake and carcass gain. Mean carcass weights of the GS, BSM and BSD bulls were 395, 369 and
392 kg, respectively, and tended to be lower in the BSM bulls compared to the other forage treatments. The
forage type had no effects on the carcass conformation or fat score. RSM supplementation increased total
DM intake (8.64 vs 9.52 kg/d, P<0.01), carcass gain (784 vs 896 g/d, P<0.001) and carcass weight (371 vs
400 kg, P<0.01) of the bulls. There were no effects of RSM on carcass conformation score or fat score. The
interactions between the forage type and RSM supplementation were not significant.

Session 05 Poster 14

Effect of using sustained-release non-protein nitrogen on feed conversion efficiency in beef cattle

M. Agovinol, A. Linscott? and F. Aubry?

IAlltech Biotechnology Centre, Summerhill Road, Dunboyne, Co. Meath, Ireland, 2Alltech UK, Ryhall Road,
Stamford, Lincs, PE9 1TZ, United Kingdom; magovino@alltech.com

This study investigated the effect on feed conversion efficiency and average daily gain (ADG) of two different
sustained-release (SR) ruminal non-protein nitrogen (NPN) source in fattening and finishing beef cattle. 143
beef finishers, mainly Limousin cross with a small number of British Blue X’s (heifers and steers), were split
into 3 feeding groups. Control C (n=47; basal diet based on maize silage, grass silage, fresh potatoes, rolled
wheat, pot ale syrup, minerals and urea), OP group (n=47; basal diet reformulated to include SR NPN —
Optigen®, Alltech Inc. and replace urea), OS group(n=47; basal diet reformulated to include a newgeneration
of SR NPN — Optisync®, Alltech Inc and replace urea). Animals were on treatment for 130 days in average.
Dry matter intake (DMI), feed conversion efficiency (FCE) and daily gain (ADG) were measured. Cattle were
weighed at the start, middle and end of the trial. Dung sieve analysis was carried out. Dung samples were
sieved twice during the trial period using the Nasco’s Digestion Analyzer (3 sieves). The digestion analyzer
evaluates rapid by-product passage and performance by evaluating livestock manure. Cattle on Control diet
showed mucin casts. Mucin casts were not obvious in cattle of OP and OS group and there was less undigested
feed in the top sieves. ADG was 1.185 kg/day on the control group, 1.415 in OP group and 1.441 in OS group.
FCR (Feed Conversion Rate) was 10.43, 8.71 and 8.55 respectively in control, OP and OS group. Both OP
and OS groups showed that sustained-release (SR) ruminal non-protein nitrogen (NPN) source could be used
to replace feed grade urea in beef finishing diets in order to improve FCR.
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The effect of suckler cow condition score in pregnancy on calving parameters and progeny performance
D.E. Lowe, FO. Lively and A.W. Gordon
AFBI Hilsborough, Large Park, Hillshorough, BT40 2NQ, United Kingdom; denise.lowe@afhini.gov.uk

In the UK, cow body condition score (BCS) is often increased at grass and then those reserves mobilised over
the winter period in order to lower winter feed costs. The objective of this study was to evaluate the impact of
changes in BCS of spring-calving suckler cows from weaning to calving on calving parameters and growth
of their progeny to weaning. Data from 3 winter periods of the project were combined (mean of 88 cows/
year). Cows were penned according to breed and body condition score at weaning and subsequently fed to
either gain, lose or maintain BC so as to achieve a calving BCS in the region of 2.5 at the point of calving. At
calving, cows were scored for calving difficulty and a sample of colostrum was collected and subsequently
analysed for casein, fat, lactose, protein and urea N. Calves were weighed and scored for vitality at birth and
subsequently weighed every 3 weeks to weaning. For statistical analysis, each cow was categorised according
to the change in their BCS as follows: BCS at weaning <2.5 and stayed the same or +0.25 by calving; BCS
at weaning >2.5 and stayed the same or £0.25 by calving; BCS at weaning <2.5 and increased by calving;
BCS at weaning >2.5 and increased by calving; BCS at weaning <2.5 and decreased by calving or BCS at
weaning >2.5 and decreased by calving. The continuous type variables were analysed under the linear mixed
model methodology with cow ID used as a random effect and BCS category as a fixed effect in all models. The
score-type variables were each assessed using a random permutation test for a 2D contingency table with score
variable and BCS category as classification factors. BCS change from weaning to calving had no significant
effect on colostrum composition, calving difficulty score (P=0.288) or calf vitality (P=0.226). There was a
trend that progeny from cows that had BCS>2.5 at weaning and lost condition by calving, which is currently
considered best practice, weighed lightest at weaning. This negative impact on progeny performance would
offset any potential saving in winter feed costs of this system. Additional research is required to valid this
finding and to investigate the relationship between cow body condition score on lifetime progeny performance.

Session 05 Poster 16

Growth of bull calves at the dairy farm does not affect their performance as rosé veal calves
A. Jensen, M. Johansen and M. Vestergaard

Aarhus University, Foulum, Department of Animal Science, Blichers Allé 20, 8830 Tjele, Denmark;
mogens.vestergaard@anis.au.dk

The rosé veal production in Denmark is based on dairy bull calves, which are shipped from the dairy farms to
the veal calf producers at 2-8 weeks of age and slaughtered before 10 months of age. Recent Danish studies on
farm data suggest that a low calf mortality level in the dairy herd is positive for the later performance of veal
calves. However, rosé veal farmers usually pay for LW of the calves at time of purchase as the expectation
is that a high LW favours the later performance. But no solid data are available to verify if a high daily gain
in a dairy herd is positive for the later performance. The objective was to test if daily gain from birth to entry
(ADG1 (Mean (SD)): 621 (123) g/d), LW and(or) age at entry (LW1: 66 (7) kg and Agel: 35 (9) d) affected
the daily gain during the 62 (6) days in the starter unit (ADG2: 992 (71) g/d), daily gain during the 192 (7)
days in the finisher unit (ADG3: 1,430 (33) g/d) and daily gain during both starter and finisher units (ADGtot:
1,320 (33) g/d). The effect of ADG2 on ADG3 and ADGtot was also evaluated. Data included 2,436 calves
coming from 41 different dairy farms. The regression analysis was based on mean data for the 41 dairy farms
and included Stepwise regression. Results showed that ADG2 was best described by a model including LW1
and Agel (R?=0.45) and that ADG2 was negatively affected by LW1 (B=-7.6 g/kg; P<0.001) and positively
by Agel (=9.1 g/d; P<0.001). ADG3 was not affected by Agel, LW1, ADG1 and(or) ADG2 (all P values
>0.3). Finally, ADGtot was best described (model R2=0.96) by LW1, ADG2 ($=0.23 g/g; P<0.001) and ADG3
(B=0.75 g/g; P<0.001). These results suggest that veal farmers do not benefit from buying calves from dairy
farms with high growth rate and high LW relatively to the age at shipping and that overall growth performance
instead is highly dependent on growth during the first 2 months in the starter unit.
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The impact of animal movements on lifetime performance of beef cattle

V.S. Murphyl-2, D.E. Lowe?, F.O. Lively?, FM. Titterington? and A.W. Gordon?

1Queen’s University Belfast, University Road, Belfast, BT7 1NN, United Kingdom, 2Agri-Food and Biosciences
Institute, Large Park, Hillsborough, BT26 6DR, United Kingdom, 3Agri-Food and Biosciences Institute, Newforge
Lane, Belfast, BT9 5PX, United Kingdom; victoria.thompson@afbini.gov.uk

The aim of this study was to evaluate the impact of animal movements between producers on lifetime
performance of beef cattle in Northern Ireland (NI). Each movement, which results in cattle mixing, may
increase social stress and aggression, and expose animals to a greater risk of disease which could have
implications on lifetime performance. Data were sourced from the Bovine Information System (BovIS), which
assimilates slaughter data from local abattoirs and phenotypic information from the government database,
Animal and Public Health Information System (APHIS). The lifetime performance of beef cattle which had
been finished on the farm of origin was compared with those which have had two or more residencies in their
lifetime. Only prime animals were selected i.e. steers and heifers under 30 months of age and young bulls
under 24 months of age. Breed was divided into three categories; continental, native and dairy. Animals were
removed where breed was recorded as ‘unknown’. A total of 1,604,563 prime animals were available and
analysed using linear regression. Although there was a significant effect of the number of farm residencies on
daily carcass gain (DCG), cold weight and age at slaughter in all animal and breed types from 2009 to 2015
(P<0.05), the variance accounted for all variables ranged from 0.1 to 0.9 for heifers, 0.3 to 1.9 for steers and
0.4 to 7.6 for young bulls. Therefore, only a small percentage of the variance in DCG, cold weight and age at
slaughter can be attributed to the number of farm residencies. Predicted DCG of continental steers from 2009
to 2015 was 0.51 kg for those which have been finished on the farm of origin and 0.48 kg for those which
have had 4 farm residencies in their lifetime. The findings from this study indicate that although there is a
significant effect of the number of farm residencies on the lifetime performance of beef cattle, the variance
accounted for is low and therefore may not have a biological significance.
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Effect of feed ration composition on sustainability

L. Mogensen?, M.T. Knudsen?, I.S. Kristensen, N.I. Nielsen? and T. Kristensen?

1Aarhus University, Department of Agroecology, Blichers Alle 20, 8830 Tjele, Denmark, 2SEGES, Agro Food Park
15, 8200 Aarhus N, Denmark; lisbeth.mogensen@agro.au.dk

Livestock production has a major environmental impact and feed production contribute considerably to this. To
lower the environmental impact of the feed, farmers should choose feed items that have a lower environmental
impact. The goal is that the farmer in the future can formulate a feed ration that at the same time meet the
nutritional recommendations, and minimize the effects on climate, environment and biodiversity. We have
developed a method based on life cycle assessment (LCA) to document the sustainability of the whole chain
of producing each feed item taking into account cultivation, processing, and transport as well as contribution
from soil carbon changes. The new sustainability parameters are given per kg dry matter (DM) feed and
include: carbon footprint (CO,-eq.), land use (m?), impact on biodiversity (potential disappeared fraction),
fossil energy consumption (MJ) and eutrophication (NO;-eq.). These sustainability parameters were quantified
for 17 different home-grown feed items and 26 types of purchased feed. In general, the values for carbon
footprint, eutrophication and energy consumption were highly correlated. Whereas the correlation between
these sustainability parameters and land use or biodiversity is low. The sustainability of producing 1 kg DM
of roughage are generally higher than for producing 1 kg DM of cereals, and grass has a more positive effect
on biodiversity and soil carbon sequestration than other types of roughage. The sustainability parameters can
be used for investigating effect of changes in feed rations, for example clover grass vs maize silage. Including
clover grass silage in the ration had a positive effect on biodiversity and did not affect carbon footprint. Using
local protein in the form of rapeseed cake vs imported soybean meal had a positive effect on carbon footprint,
land use as well as biodiversity.
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Isotope ratios of bioelements for inferring beef origin and zebu feeding regime in Cameroon

M. Perinil, B.M. Nfor2, F. Camin! and E. Piasentier3

1Fondazione E. Mach, via Mach 1, 38010 San Michele all’Adige (TN), Italy, 2Livestock Development
Corporation SODEPA, P.O. 1410, Yaoundé, Cameroon, 3University of Udine, via Sondrio 2, 33100 Udine, ltaly;
edi.piasentier@uniud.it

The aim of the study was to deal with a lack of knowledge regarding the stable isotope composition of beef
from zebu cattle reared in tropical Africa. Sixty beef carcasses belonging to the most popular zebu breeds
(Goudali, White Fulani and Red Mbororo) were selected and sampled at the slaughterhouse of Yaounde. The
carcass fat colour was visually evaluated on three-level qualitative scale (white, cream or yellow). The stable
isotope ratios of five bio-elements — H, O, C, N and S — were analysed in protein and fat muscle fractions,
together with the fatty acid composition of meat samples from Longissimus dorsi muscle. Zebu beef from
Cameroon has a particular isotope profile, characterised by higher 813C, §2H and §!80 values than those
reported in other areas of the world, as a consequence of the almost exclusive use of tropical C4 pasture grasses
for cattle feeding and of the geographic and climatic gradient in the isotope composition of precipitatation
water. Moreover, the isotopic composition of the fat fraction of muscle was significantly affected by the
subcutaneous fat colour. Zebu with white subcutaneous fat (‘white type’) showed a clear tendency to be more
enriched in 2H isotopes and more depleted in 13C isotopes than the “yellow type’, while the ‘cream type’
represented an intermediate condition. These trends correlated with fat composition: 2H enrichment and 13C
depletion were significantly correlated with a high PUFA content, while 2H depletion and 13C enrichment
were correlated with a high SFA content. It was argued that, as a consequence of better nutritional status, the
‘yellow types” had a more diluted phospholipid (PL) content and a higher proportion of neutral lipids (NL) in
their fat in comparison with the ‘white types’, and thus a less negative §13Cp,y value, in agreement with the
findings that PL fraction displays a more negative diet-tissue fractionation than NL fraction. Within Cameroon,
multi-element analysis give promising results for tracing the regional origin of beef and some aspects of the
cattle breeding system, such as the animal’s nutritional status.
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Variation in M. longissimus texture and cooking loss from cattle within a commercial supply chain

S. Mackintosh?, J. Draper?, A. Scott3, S. Morgan?, H. Powell%, . Richardson* and N. Scollan®

1Aberystwyth University, IBERS, Gogerddan, Aberystwyth, SY23 3EE, United Kingdom, 2ABP Food Group, 6290
Bishops Court, Solihull Parkway, Birmingham, B37 7YB, United Kingdom, 3Sainsbury’s Supermarkets Ltd, 33
Holborn, London, ECIN 2HT, United Kingdom, “University of Bristol, School of Clinical Veterinary Science,
Langford, Bristol, BS40 5DU, United Kingdom; sim17@aber.ac.uk

Texture is a key factor in consumer perception of meat quality at the point of consumption. Variation in beef
eating quality, particularly texture, is a primary cause of both failure to re-purchase and consumer complaints
regarding beef products. Factors affecting beef tenderness are multifactorial, and despite standardisation of
slaughter and carcass processing, wide variability still exists. This in part may be due to the diversity of cattle
production systems that underpin the supply chain. This study assessed strip loin texture from Limousin
(LIM, n=261) and Aberdeen Angus (AA, n=238) steers from a total of 25 farms, within a single supply
chain. Cattle of a defined market specification were selected from a range of finishing diets to represent a
range of production systems within the supply chain. Production data was confirmed by telephone interviews.
Longissimus dorsi steaks were cooked to 72 °C and then chilled overnight (4 °C). Cooking loss was assessed
on raw vs cooked-chilled steaks. Meat texture was assessed using Warner-Bratzler shear force. Cooking loss
ranged from 16.5-34.8% and 17.3-31.3% for LIM and AA cattle respectively. Shear force measurements
ranged from 1.7-4.0 kg and 1.5-4.4 kg for LIM and AA cattle respectively. Understanding the extent of
variation in beef texture in a supply chain is an important step to facilitating improvements in overall meat
eating quality. Furthermore, identifying the impact of production systems on texture and cooking loss may
offer opportunities for improvement.
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Genetic variability of the MHC class II (DRB.3) in South African and Namibian beef cattle breeds

L. Haikukutul, T.O. Itengel, L. Bosman?, C. Visser?, J. Lyaku®, F. Mausse® and E. Van Marle-Késter?
University of Namibia, Department of Animal Science, Faculty of Agriculture and Natural Resources, 9000,
Windhoek, Namibia, 2University of Pretoria, Animal & Wildlife Science, Lynnwood Road, 0002, Pretoria, South
Africa, 3University of Namibia, School of Veterinary Medicine, Faculty of Agriculture and Natural Resources,
9000, Windhoek, Namibia; evm.koster@up.ac.za

Tick infestation is a limiting factor in beef production in the sub-tropical areas of both South Africa (SA) and
Namibia. The consequences of tick infestation include blood loss, supressed growth and tick-borne diseases.
Acaricides for livestock dipping has been the primary method of control, but the resistance of ticks to these
chemicals is of major concern. Genetic variation in the MHC class II genes has been shown to be associated
with resistance to tick-borne diseases. In this study the genetic variability in the DRB3 region was studied in
three SA and two Namibian beef cattle breeds. Blood was collected from 40 SA Bonsmara, 41 Nguni and 39
Hereford cattle from three different geographical locations in SA, and 42 Afrikaner and 30 Sanga types from
Namibia. Ticks under the tail area were counted and converted into six classes ranging from class one (0-10)
to class six (>50). Samples were analysed for four DRB3 loci (DRB3, DRBP1, RM185, BM1815) following
standard DNA extraction and PCR procedures. Statistical analysis was done using Msat Toolkit and Structure.
PIC values ranged from 0.508 to 0.847. Unbiased Heterozygosity varied between 0.76 (SA Bonsmara) to 0.66
(Namibian Afrikaner). The highest allele number was found in the SA Bonsmara and Namibian Sanga (7.7),
with the lowest number in the Namibian Afrikaner. Tick scores were low (counts between 11 and 20) for all
the breeds except for the Bonsmara with counts of 31-40 ticks per animal. Structure analyses grouped the
five populations into three indistinct clusters. For the four loci, limited variation was observed between the
Sanga types, composite Bonsmara and Taurine breeds. Despite the high polymorphic nature of loci, genetic
variability between the populations was lower than expected. It will be important to investigate the infection
status of individuals within these populations for a better understanding of the mechanisms for tick resistance.
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Grass-based production systems for late-maturing sired suckler bulls

K. McMenaminl2, M. McGee?, A.P. Moloney?, A.K. Kelly! and E.G. O’Riordan?

1Universilfy College Dublin, School of Agriculture and Food Science, Belfield, Dublin 4, Ireland, 2Teagasc, AGRIC,
Grange, Dunsany, Co. Meath, Ireland; kevin.mcmenamin@teagasc.ie

In temperate climates including grazed grass in the diet of cattle is economically desirable. The aim of this
experiment was to determine the effects of contrasting grass-based production sytems (PS) on liveweight and
carcass weight and carcass traits of suckler bulls. Sixty weaned spring-born Charolais and Limousin sired
bulls (live-weight 425 kg, s.d. 35.2; age 390 days (d), s.d. 39.2), previously offered grass silage ad-libitum
(GS) + 2 kg of a barley-based concentrate (C) daily over 145 d, were blocked on age, weight and sire breed
and assigned to one of four PS. The four PS were: (1) Grazed-grass (GG) only for 200 d (GO0); (2) GG (100 d)
then GG + 0.5 expected dry matter intake (DMI) as C (100 d) (GOGC); (3) GG + 0.5 DMl as C (200 d) (GC);
and (4) GG (100 d) then housed indoors on ad-libitum C + GS (100 d) (GOAL). Bulls rotationally grazed
Lolium perenne-dominant swards to a target post-grazing sward height of 4.5 cm. Paddock areas differed for
G0, GOGC and GC such that residency time and, pre and post-grazing sward heighs were similar for all PS.
Slaughter age was 19.3 months. Data were analysed using mixed models with treatment included as a fixed
effect and block as a random effect. Average daily live-weight gains (kg/d) over 200 d were: GO 1.25, GOGC
1.30, GC 1.25 and GOAL 1.49, respectively. Slaughter (699 vs 650 kg) and carcass (407 vs 374 kg) weights
(P<0.05), and carcass fat (7.7 vs 5.2, P<0.001) and conformation (10.6 vs 9.5, P<0.05) scores (1-15) were
greater for GOAL than the other PS, which did not differ (P>0.05). Kill-out proportion (g/kg) was highest
for GC (587) and lowest for GO (564) with GOGC (570) and GOAL (584) being intermediate. In conclusion,
only GOAL produced carcasses acheiving current market specifications (greater than or equal to 6 on 1-15
scale) for fat score.
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Comparison of methods to evaluate the chemical composition of carcass from beef cattle
M. Al-Jammas, J. Agabriel, J. Vernet and 1. Ortigues-Marty
INRA, UMR 1213 Herbivores, Theix, 63122 St Genés Champanelle, France; ortigues@clermont.inra.fr

In cattle, carcass quality is an important criterion in the grid of payment to producers. The most accurate
determination of beef carcass quality involves dissection of the entire carcass. This, however, is very costly
and cumbersome. Alternative methods were developed from cut carcass or indirect measurements to calculate
carcass composition using prediction equations: (1) dissection of the 9t, 10t and 11t rib followed by analysis
of its chemical composition; (2) specific gravity of the whole carcass; and (3) combination of easily obtained
measures (EOM) such as kidney-pelvic-heart fat, USDA yield grade (YQG), quality grade, subcutaneous
fat thickness (SFT), ribeye area, marbling and hot carcass weight. These alternative methods have become
reference methods in research but have not been directly compared. Current objectives were to evaluate if
the carcass composition calculated from the different reference methods matched. For this purpose, equations
were developed between single proxy traits (YG, SFT) and reference carcass composition value, for each of
the reference method. A meta-analysis was applied on 30 studies from 25 publications that reported carcass
quality data from both proxy traits and reference methods (53, 31 and 16% of data based on rib dissection,
specific gravity and EOM respectively). Within-study variance-covariance models were developed (Minitab
16) according to Sauvant et al. Results showed that the amounts of carcass lipids calculated from EOM are
significantly lower than those calculated from rib dissection or specific gravity (-25 kg and -19 kg respectively,
representing up to 17% of total carcass lipids). Similarly, amounts of carcass proteins calculated from rib
dissection were significantly higher than those obtained from specific gravity or EOM (+3 kg and +2 kg
respectively, up to 6% of total carcass protein). In conclusion, the three reference methods considered differ
in their degree of accuracy to determine the chemical composition of the carcass.
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Feed efficiency, carcass traits and selection for yearling weight in Nellore cattle

J.N.S.G. Cyrillol, H.A. Fidelis, L.O. Tedeschi?, S.F.M. Bonilhal, R.H. Branco! and M.E.Z. Mercadante?
Linstituto de Zootecnia, Centro APTA Bovinos de Corte, CP 63, 14174000 Sert&ozinho, SP, Brazil, 2Texas
A&M University, Department of Animal Science, 101 Kleberg Center, 77845, College Station, TX, USA;
cyrillo@iz.sp.gov.br

Data from five studies were compiled to assess the relationships between residual feed intake (RFI), carcass
traits and selection for yearling weight (YW) in Nellore cattle. Three selection lines were established by
selection experiment: Selection Nellore (NeS) and Traditional Nellore (NeT), based on maximum selection
differential on YW and Control Nellore (NeC), selected for the contemporary group mean of YW. Five feed
efficiency tests (minimum duration of 70 days) were carried out to classify NeS, NeT and NeC bulls in low and
high RFI levels. Next, a sample (n=127; initial age=534 days) with 0.9620 kg DM/d! of average difference
between RFI levels was finished and slaughtered to evaluate carcass traits (slaughter weight, kg; hot carcass
weight, kg; rib eye area, cm?; and backfat thickness, mm) and internal organs expressed per 100 kg of hot
carcass weight (liver; kidneys; and kidney-pelvic-inguinal fat). A meta-analysis in a mixed model included
RFI level, selection line, their interactions and age as covariate as fixed effects; diet within year and year as
random effects. No significant differences in carcass traits or internal organs were found between low and high
RFI animals. Significant differences (P<0.05) between selection lines were detected for all carcass traits (e.g.
slaughter weight: 405; 481; 484+12.1 kg) and for kidneys (0.23; 0.34; 0.28+0.13 kg) for NeC, NeS and NeT,
respectively. Significant interactions between RFI levels and selection lines were detected for liver (P<0.05),
having low RFI animals in NeC line heavier liver than high RFI animals (1.99+0.11 vs 1.85+0.11), whereas
in NeS line low RFI animals had lighter liver than high RFI animals (1.80+0.11 vs 1.94+0.11), respectively.
These results suggest that efficient and not efficient animals do not differ in carcass traits. There is evidence
that RFI, growth performance and liver weight are related.
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Indicator-based sustainability assessment of smallholder beef cattle production in South Africa

T. Marandure?, C. Mapiye!, G. Makombe? and K. Dzamat

IStellenbosch University, Animal Science, P. Bag X1, 7602 Matieland, South Africa, 2University of Limpopo, Turfloop
Graduate School of Leadership, P.O. Box 756, 0787, Fauna Park, South Africa; tawamarandure@yahoo.co.uk

Ninety-five farmers were involved in deriving a set of social, environmental and economic sustainability
indicators which were used to assess sustainability of the smallholder cattle production system in Ncorha and
Gxwalibomvu communities in the Eastern Cape, South Africa. The derived indicators were scored on a five-
point Likert-type scale and aggregated to provide a score for each of the three dimensions of sustainability
and the net sustainability score. Aggregated sustainability scores were grouped into three categories; non-
sustainable (<33%), conditionally sustainable (33-65%) and sustainable (>65%). Most respondents indicated
good to excellent operational levels for social indicators including access to information (67%) and gender
balance (66%). For environmental sustainability, respondents indicated very good to excellent operational levels
for air quality (100%) and chemical use (85%). Social grants (54%) were the dominant economic indicator
with income levels of less than R1000/month. Cattle income was the least common economic indicator but
had the highest income levels (>R3,000/month). Aggregate sustainability scores showed that cattle production
systems in Ncorha and Gxwalibomvu, respectively, were socially (48.2% and 56.6%) and environmentally
(54.2% and 57%) conditionally sustainable but economically (15.7% and 10.8%) non-sustainable. Overall,
cattle production systems in Ncorha (39.4%) and Gxwalibomvu (41.5%) were conditionally sustainable.
Interventions to improve the economic dimension of sustainability while, simultaneously maintaining or
improving the social and environmental dimensions of sustainability of the system were recommended.
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Pasture-based finishing of early-maturing sired suckler beef bulls at 15 or 19 months of age

C. Lenehan®2, A.P. Moloney?, E.G. O’Riordan?, A. Kelly! and M. McGee?

1Universilfy College Dublin, School of Agriculture and Food Science, Belfield, Dublin 4, Ireland, ZTeagasc, Animal
and Grassland Research and Innovation Centre, Dunsany, Co. Meath, Ireland; mark.mcgee@teagasc.ie

Compared to high-concentrate systems, grass-based finishing of suckler beef bulls is economically attractive.
Achieving a commercially acceptable carcass fat score (6, scale 1-15) with young bulls finished at pasture is
difficult. The performance of early-maturing sired suckler bulls finished at pasture, with or without concentrate
supplementation, at 15 or 19 months of age was evaluated. Sixty Aberdeen Angus-sired bulls (initial live
weight 399 kg s.d. 38.1; age 389 days s.d. 24.6) were blocked by weight and assigned to a 2 (slaughter
age, SA: 15 (S15) or 19 (S19) months) x 2 (finishing strategies, FS: grass only (GO0) or grass + 3.2 kg dry
matter (DM) barley-based concentrate daily (GC)) factorial arrangement. They were turned out to pasture
on 7 April. For GC, concentrates were introduced immediately for S15 and 104 d later for S19; slaughter
occurred 63 and 192 d post-turnout, respectively. Bulls rotationally grazed Lolium perenne-dominant swards.
To avoid confounding with variances in herbage nutritive value, GO and GC paddocks differed in area such
that residency time and, pre and post-grazing herbage mass were similar for both. Data were analysed using
mixed models with SA and FS as fixed effects and, block as a random effect. There were no (P>0.05) SAXFS
interactions. Increasing SA significantly increased carcass weight (265 vs 355 kg), kill-out proportion (542
vs 561 g/kg) and conformation (6.7 vs 8.3, 1-15) (P<0.001) and carcass fat (5.8 vs 6.8) scores (P<0.01).
Supplementation reduced estimated herbage intake by 0.71 and 0.32 kg DM/kg DM of concentrates for S15
and S19, respectively. Supplementation increased carcass weight (P<0.001) — S15 (257 vs 273 kg; 79 g carcass/
kg DM) and S19 (342 vs 368 kg; 92 g carcass’kg DM) — and kill-out proportion (547 vs 557 g/kg, P=0.06)
but had no effect (P>0.05) on carcass fat or conformation scores. In conclusion, carcasses were adequately
finished, with or without concentrates at S19, but not at S15.
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Comparison of rolled barley with citrus pulp as a supplement for growing cattle offered grass silage

C. Lenehan®2, A.P. Moloney?, E.G. O’Riordan?, A. Kelly! and M. McGee?

1Universily College Dublin, School of Agriculture and Food Science, Belfield, Dublin 4, Ireland, 2Teagasc, Animal
and Grassland Research and Innovation Centre, Dunsany, Co. Meath, Ireland; mark.mcgee@teagasc.ie

A variety of feedstuffs of varying carbohydrate composition are available to rectify deficiencies in nutrient
supply for growing cattle fed grass silage-based diets. The objective was to examine the effects of replacing
rolled barley (starch) with citrus pulp (digestible fibre) in a supplement on intake and performance of young
growing cattle offered grass silage (dry matter digestibility, 681 g/kg) ad libitum for 101 days. Weaned, early
and late-maturing breed, male suckled beef calves (n=120, initial live weight 357 kg, s.d. 39.3) were blocked by
sire breed, gender and weight and from within block randomly assigned to one of two concentrate supplements
based on, starch (862 g rolled barley, 60 g soya bean meal, 50 g molasses, 28 g vitamin and minerals/kg) (RB)
or digestible fibre (855 g citrus pulp, 80 g soya bean meal, 53 g molasses, 12 g vitamins and minerals/kg) (CIT).
Concentrates, formulated to have similar concentrations of PDIE (107 g, true protein digestible in the small
intestine when energy limits microbial protein synthesis) /kg DM) were offered (1.6 kg DM) once daily. On
day 87, blood samples were taken before and 2 h after feeding, and rumen fluid samples were collected (trans-
oesophageal) 2 h post-feeding. Statistical analysis was carried out using mixed models with diet included as
fixed effect, block as a random effect and, with appropriate covariates. Supplement type did not affect (P>0.05)
grass silage intake (4.45 kg DM), live weight gain (0.670 kg/day), final live weight, ultrasonically assessed
body composition or measurements of skeletal size. Rumen pH (6.64 vs 6.79), ammonia (51 vs 81 mg/I) and
acetate-to-propionate ratio (2.7 vs 3.2) (P<0.001) were lower for CIT than RB. In conclusion, citrus pulp
can replace barley in concentrate supplements for growing cattle without negatively affecting performance.
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Restricted or ad libitum creep feeding of nursing beef calves grazing native pastures
A. Simeone, V. Beretta, J. Olaizola, J. Piegas and X. Silveira
University of the Republic, Ruta 3, km 363, 60000 Paysandu, Uruguay; asimeone@adinet.com.uy

A study was conducted in Uruguay (32°22’S, 58°03’W) to evaluate the effect of creep feeding (CF) and of
creep-feed offer, on growth, supplement and milk intake of nursing calves grazing on native pastures. Fifty-one
spring calving cow-calf pairs were randomly allotted to six paddocks and three treatments (2 replicates per
treatment): control (C) with no CF; limited CF (LCF) with supplement (18% CP, EM: 2.9 Mcal/kg) offered
daily at 1 kg/100 calf liveweight (LW); or ad libitum CF (ACF) with same supplement. At the start of CF,
calves were 69+8.6 days old and weighed 78+5.7 kg. CF lasted until weaning (182+8.6 days old). Pastures
were continuous grazed at 1.1 cow-calf pair/ha. LW and milk intake (MI) were recorded at the beginning and
every 28 days. Supplement DM intake (SI) was measured weekly, and conversion ratio (SCR) was calculated
as SI/ LW gain response with respect to C treatment. Data were analyzed according to a randomized plot design
with repeated measures. Statistical model included treatment (T), week (W) and TxW effects, and initial LW
or Ml as covariates. Independent of T, sward biomass and height decreased with W (W1: 2,967 kg/ha, 19.8
cm; W17: 1,200 kg/ha, 5.7 cm; P<0.01). CF improved LW gain, with higher response for ACF compared
to LCF (C: 0.61¢, LCF: 0.85°, ACF: 1.112 kg/d; SE 0.03 P<0.01). SI was higher for ACF (1.6 vs 1.0% LW,
P<0.01). Creep feeding did not affect mean MI (C: 3.5, LCF: 2.9, ACF: 2.7 kg/d; P>0.10) but a significant
TxW interaction was observed for relative contribution of M1 expressed as percentage of total (SI+Ml) intake.
Interaction indicated that differences between treatments appeared after W3 and increased towards W17 (C:
1002, LCF: 42° ACF: 9.4%%, P<0.01). Although a better SCR value was observed for ACF, difference was
not significant (5.6 vs 7.5 kg/ kg, P>0.10). Results suggest that CF is a useful technique for increasing LW
gain of nursing calves. Decision upon restricted or ad libitum feeding would depend on target LW at weaning.
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The effects of breed, month of parturition and progeny gender on beef cow fertility

F.M. Titterington?, S.J. Morrisonl, F.O. Lively! and S. Dawson?

1Agri-Food and Biosciences Institute, Large Park, Hillshorough, BT26 6DR, United Kingdom, 2Agri-Food and
Biosciences Institute, Newforge Lane, Belfast, BT9 5PX, United Kingdom; frances.titterington@afbini.gov.uk

Reproductive performance is a key factor in the efficiency and profitability of a beef cow enterprise. The
objectives of the current study were to evaluate current levels of beef cow fertility and investigate the effects
of breed, season, year, and progeny gender. Data were sourced from the Bovine Information System (BovlS),
which assimilates slaughter data from local abattoirs and information from the government database (APHIS).
The calving interval data (ClI; measured in days, d) included 273,764 records collected between 1997 and
2012 and included the seven most common breeds (and their crosses) in Northern Ireland (Charolais, CH;
Limousin, LIM; Belgian Blue, BB; Simmental, SIM; Blonde D’Aquitaine, DAQ; Aberdeen Angus, AA; and
Hereford, HER), accounting for 94.1% of beef dams recorded. CI data were restricted to between 250 and
600 days. Predicted CI was analysed as a mixed linear model using the REML commands in GenStat. Year
of birth was included as a random effect in the analysis and the variance component due to year of birth was
constrained to be 7.24%. Mean CI for all cows was 395 d, 30 days longer than the optimum 365 d. Cl for
each dam breed was CH 399 d, LIM 394 d, BB 399 d, SIM 395 d, DAQ 394 d, AA 392 d, and HER 396 d;
with CH and BB dams having the longest CI (P<0.05). Cows older than 144 months had a longer CI (P<0.05)
compared to cows younger than 144 months. Using a CH sire led to a shorter subsequent Cl of 392 d (P<0.05)
compared to LIM 395 d, BB 396 d, SIM 396 d, DAQ 396 d, AA 394 d, and HER 395. Cows calving in June
had the shortest subsequent CI (376 d; P<0.05) whilst cows calving in November had the longest subsequent
CI (410 d). Progeny gender did not significantly affect CI. This study established the level of beef cow
fertility in Northern Ireland is sub optimal and there is room for improvement; and the factors identified as
influencing fertility included dam breed, sire breed, and month of parturition. This knowledge can be used to
direct breeding programs and inform knowledge transfer protocol to improve sustainability of beef production.
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Animal welfare index (AWI): an on-farm welfare evaluation of beef farms in Ireland and Belgium
P. Lawrence, M. McGee and B. Earley
Teagasc, AGRIC, Grange, Dunsany, Co. Meath, Ireland; bernadette.earley@teagasc.ie

Issues relating to the welfare of farm animals are becoming increasingly important internationally. The study
objectives were to: (1) examine the welfare status of Irish beef production farms using an animal welfare
index (AWI); and (2) benchmark the AWI with a European beef production system: 122 farms (105 in Ireland
and 17 in Belgium) were visited once during the winter housing period. The Irish beef production systems
visited were suckler calf-to-beef (n=30), suckler calf-to-weaning/store (n=63) and dairy calf-to-beef (n=12).
The Belgian farms comprised of calf-to-beef (n=14) and suckler calf-to-weaning/store-to-finish production
systems (n=3). The AWI grouped 51 indicators into six categories: locomotion (6), social interactions (8),
flooring (4), environment (9), stockpersonship (13) and husbandry management (11). The 6 category scores
were integrated to give an overall AWI. There was no difference in AWI among the three Irish beef production
systems, whereas the AWI of the Belgian system was lower (P<0.001) compared with the Irish systems. The
mean AWI for the Irish farms were greater (P<0.001) than for the Belgian farms (70.3% for the suckler calf-
to-beef system; 71.9% for suckler calf-to-weaning/store-to-finishing; 66.6% for dairy calf-to-beef, and 56.7%
for Belgian farms, respectively). The environment (0.66), stockperson (0.50), husbandry management (0.48)
and social (0.46) categories were correlated (P<0.001) with the AWI for the suckler calf-to-beef systems.
The social (0.63), environment (0.55), stockperson (0.51) and husbandry management (0.32) categories were
correlated (P<0.001) with the AWI for suckler calf-to-weaning/store-to-finishing systems. The stockperson
(0.67) and environment categories (0.65) were correlated (P<0.001) with the AWI for dairy calf-to-beef
systems. The environment (0.88), stockperson (0.69), social (0.60) and locomotion (0.55) categories were
correlated (P<0.001) with the AWI for the Belgian beef production system. This study demonstrated the
very high welfare standard of Irish beef production systems when compared to the intensive beef production
systems in Belgium.
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Effect of cytoplasmic lineage in genetic evaluation for economic traits in Nellore cattle
L. Grigoletto!, E.C. Mattos!, M.H.A. Santanal, F. Baldi?, J.P. Elerl, L.G.G. Figueiredo® and J.B.S. Ferraz!
ICollege of Animal Science and Food Engineering, USP, 225 Duque de Caxias Norte Av., 13635-900 Pirassununga,
Sao Paulo, Brazil, 2School of Agricultural Science and Veterinarias, UNESP, Acess way Prof. Paulo Donato
Castellane s/n, 14884900 Jaboticabal, Sao Paulo, Brazil, 3National Association of Breeders and Researchers,
ANCP, 463 Jodo Godoy St., 14020-230 Ribeir&o Preto, Sao Paulo, Brazil; jbferraz@usp.br

Maternal effects and it’s inheritance have been suggested to have a permanent influence on selection and
expression potential traits in animals. This study aimed to evaluate the impact of the incorporation of
cytoplasmic lineage effect on the estimation of (co)variance components and genetic parameters of growth
and reproductive traits in Nellore cattle (Bos indicus). Records of hirth weight (BW, n=243,391), weaning
weight (WW, n=431,681), post weaning weight gain adjusted to 345 days (PWG, n=172,131) and scrotal
circumference at 18 months of age (SC, n=78,438) were analyzed. \We used pedigree data from 496,190 Nellore
animals, progeny of 2,688 bulls and 134,728 cows. The number of cytoplasmatic lines found, using LinMat
software, was 28,459. Two single-trait models were used to obtain estimates of (co)variance components
using REML method by BLUPF90 program. Model 1 (M1) included Lc as a random effect. Model 2 (M2)
did not includ the Lc effect. Estimates of cytoplasmic effects accounted for 0.07, 0.15, 0.05 and 0.3% of
total variation of BW, WW, PWG and SC, respectively. Variance of Lc effect did not affect the estimates of
direct and maternal heritability coefficients. For PWG and SC, the weaning management group (WMG) was
considered as an uncorrelated random effect. Such approach contributed to maintain animals in the analysis and
increase the number of observations per CG. The likelihood ratio tests (LRT) suggested that M1 significantly
(P>0.01) better fits to the data than M2 for BW and could therefore be recommend for genetic evaluation of
this Nellore population. These results suggest that the cytoplasmic effect exists and permanently influence
the generations of each ancestral line even if the effect has small magnitude.
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Effect of SNP polymorphisms on the intramuscular fat content in Hungarian Simmental cattle

I. Anton?, B. H.th?3, I. Fuller?, A. Zsolnail3 and G. Holl63

INARIC-Research Institute for Animal Breeding, Nutrition and Meat Science, Gesztenyés u.1, 2053 Herceghalom,
Hungary, 2Association of Hungarian Simmental Cattle Breeders, Zrinyi u. 3, 7150 Bonyhad, Hungary, 3University
of Kaposvar, Guba S. u. 40, 7400 Kaposvar, Hungary; anton.istvan@atk.naik.hu

In the last few years, advances in molecular genetics have enabled the application of MAS (Marker Assisted
Selection) in achieving different breeding objectives. Some SNPs (single nucleotide polymorphisms) have
been demonstrated to affect intramuscular fat content and meat quality traits in farm animals. Genome-wide
association study (GWAS) based on typing of 777,000 SNPs by DNA chip technique is suitable for the
improvement of beef quality in different cattle breeds. Correlations among DNA-chip data and intramuscular
fat content (IMF) can be highlighted by statistical analysis. Sixty Hungarian Simmental bulls were selected
for this study. During slaughtering, rib samples have been taken from m. longissimus dorsi (LD) cut between
the 11-13™ rib. Chemical percentage intramuscular fat was determined from LD. After DNA extraction from
LD, SNP typing was performed on high-resolution SNP chips developed for cattle (Illumina Bovine HD
Chip, 777,000 SNPs). Statistical analyses were performed by using the SVS software, which is suitable to fit
various models, accounting for population stratification or environmental interaction. According to the analysis
outcome, two loci have been identified to be associated with IMF. These loci (-log1 0P>5) seem to be useful
in selection program and are located on chromosome 13 and 17, respectively. Frequency of favorable alleles
gives the possibility to assist MAS by molecular tools. Selection for favorable alleles at reported loci on
chromosomes mentioned above might be performed, if increased IMF is desirable. The project was supported
by the Hungarian Scientific Research Fund (Project 111643).
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Metabolic and endocrine status in heifers from two beef breeds submitted to different rearing diets
J.A. Rodriguez-Sanchez, I. Casasus, J. Ferrer and A. Sanz

Centro de Investigacion y Tecnologia Agroalimentaria de Aragén, Avda. Montafiana, 930, 50059, Spain;
asanz@aragon.es

Thirteen Parda de Montafia (PA) and 12 Pirenaica (PI) autumn-born-heifers were used to evaluate the
consequences on the onset of puberty and metabolic and endocrine status of 2 dietary treatments calculated
to promote different body weight (BW) gains. Two feeding management (0.8 [HIGH] vs 0.6 [LOW] kg/d)
were applied on beef heifers from 2 breeds (PA vs PI) during the rearing phase, from weaning at 6 months
of age to breeding at 15 months of age. The heifers were bled weekly to determine their progesterone level,
to estimate the onset of puberty, and every 3 months to assess the glucose, NEFA, cholesterol, urea, IGF-I
and leptin plasma levels. All the heifers reached puberty at similar BW (322+38 kg; 55% mature BW), but at
different ages depending on the breed, since PA heifers were more precocious than Pl ones (9.1 vs 10.7 months,
respectively, P<0.05). Heifers from the HIGH treatment tended to be pubertal earlier than those from the
LOW one (9.4 vs 10.5 months, P<0.09). Glucose level was affected by the feeding management (5.04 vs 4.85
mmol/l, in HIGH and LOW respectively, P<0.05) and NEFA by the breed (0.11 vs 0.15 in PA and PI heifers
respectively, P<0.05), whilst cholesterol (3.40+0.86 mmol/l), urea (6.13+1.13 mmol/l), IGF-I (206.4+85.2
mmol/l) and leptin (2.68+1.42 mmol/l) were not affected by any treatment. The nadir of cholesterol level
was found at 12 months of age (2.89+0.44 mmol/l), when the heifers had started cycling. The heifers with
greater level of urea (r=0.58, P<0.01) at 6 months, and IGF-1 (r=0.43, P<0.001) in the whole trial, were more
precocious. The circulating leptin increased through the rearing phase (2.39 vs 3.38 ng/ml, at 6 and 15 months
of age, P<0.01), along with fat deposition, but it was not related with the age at puberty. In conclusion, the
heifers from both breeds reach the puberty early enough to be bred at 15 months, even with gains of 0.6 kg/
day during the rearing phase. The urea and IGF-I levels could be used to identify the more precocious heifers.
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Abundance of beige and brown adipocyte markers in different adipose depots of 26-month-old cattle

K. Komolka, E. Albrecht and S. Maak

Leibniz Institute for Farm Animal Biology, Institute for Muscle Biology and Growth, Wilhelm-Stahl-Allee 2, 18196
Dummerstorf, Germany; maak@fbn-dummerstorf.de

Brown and beige adipocytes were recently detected in white adipose tissue depots of adult cattle. Activity of
these cell types during the fattening period could contribute to breed differences in fat deposition. Therefore,
we compared the abundance of markers for adipocyte types in steers from three cattle breeds largely differing
in fat deposition (Japanese Black n=6, Holstein n=5, and Charolais n=6) under high energy feeding and
thermoneutral conditions. Markers for white (leptin, LEP), beige (transmembrane protein 26, TMEM26,
uncoupling protein 1, UCP1), and brown adipocytes (Zic family member 1, ZIC1, UCP1) were analyzed by
RT-gPCR in subcutaneous (SCF), intramuscular (IMF), intermuscular (IRMF), perirenal (PF), and visceral fat
(VF). As expected LEP mRNA was abundant in all samples with significantly lower amounts in VF compared
to all other depots (P<0.05). Brite marker TMEMZ26 was weakly but evenly expressed in all depots in all
animals whereas UCP1 mRNA showed higher individual variation in some depots. ZIC1 was not detectable
in VF and PF but abundant in SCF, IRMF and IMF. Expression was significantly lower in SAT and IMF
compared to IRMF (P<0.05). For none of the markers, significant breed differences could be established. In
addition to mRNA abundance, investigations on protein abundance and tissue localization of beige and brown
adipocytes were conducted in bovine adipose tissue depots using commercial antibodies against UCP1 and
ZIC1. We demonstrated that fat depots of cattle at an age of 26 months still comprise different adipocyte types.
However, our results did not indicate that higher energy expenditure because of higher abundance or activity
of beige or brown adipocytes contributed to differences in fat deposition among the investigated breeds.
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Response of early-weaned beef calves in feedlots to non protein nitrogen level in the diet
V. Beretta, A. Simeone, J. Clerc, M. Fonseca and J. Rocco
University of the Republic, Ruta 3, km 363, 60000 Paysandu, Uruguay; beretta@fagro.edu.uy

An experiment was conducted to evaluate the effect of non protein nitrogen (NPN) level in the diet on feedlot
performances of spring born early-weaned beef calves. Twenty-five castrated Hereford calves (98.1+12.5 kg)
were randomly allocated to five total mixed rations (20% alfalfa hay, 80% concentrate) differing in substitution
rate of CP from soybean meal (SBM) for NPN: 0%, 15%, 30%, 45% or 60%. A mixture of urea: slow release
urea was used (varying from 100:0 in 0% to 26:74 in the 60% treatment). Concentrates were formulated for
similar energy intake (ME 3.05 Mcal/kg) and CP supply (CP 17%) across treatments. Animals were fed ad
libitum in individual pens outdoors during 11 weeks, and weighed every 14 days. Final subcutaneous back fat
(SBF) and Longissimus dorsi area (LDA) were determined by ultrasonography. Dry matter intake (DMI) was
determined daily and the feed to gain ratio (FGR) was calculated. Apparent organic matter digestibility (OMD)
and blood urea concentration (BU) were determined on week 6. Data was analyzed according to a randomized
plot design, using the Mixed Procedure of SAS for live weight (LW) and DMI repeated measures, and the
GLM procedure for FGR, SBF, LDA, OMD and BU. Linear and quadratic effects associated to NPN level
were tested. Animal LW increased linearly with time (P<0.01) at different rates depending on treatment (1.422,
1.402, 13223, 1.222 and 0.87° kg/d for 0, 15, 30, 45 or 60% replacement, respectively; P<0.01). A quadratic
response to increasing level of NPN was observed for live weight gain, final LW, LDA (P<0.01) and DMI
(P=0.05), while no differences were detected (P>0.1) for SBF (2.8 mm, SE: 0.17), FGR (3.76 kg/kg, SE: 0.06),
or OMD (79.4%, SE: 5.1). A quadratic effect was also observed for BU (BU, mg/dI=0.0063x2-0.064x+15.3;
P<0.01). Results suggest that when early-weaned calves are fed with high grain rations, performance and
N utilization would be simultaneously optimized when NPN substitutes supplemental CP from SBM in the
concentrate within a range between 5 and 10%.
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Identification of genomic regions related to tenderness in Nellore beef cattle

M.E. Carvalho!, FR. Baldi2, M.H.A. Santanal, R.V. Ventural3, G.A. Oliveira Junior!, R.S. Bueno?, M.N.
Bonin?, F.M. Rezende®, J.P. Eler! and J.B.S. Ferraz!

University of Sao Paulo, Medicine Veterinary, Duque de Caxias, 225, Pirassununga, SP, 13635-900, Brazil, 2Sao
Paulo State University, Animal Science, Via Prof. Paulo Donato Castellane s/n, Jaboticabal, SP, 14884-900, Brazil,
3Beef Improvement Opportunities, 294 Mill St East Suite 209, Elora, Ontario, ON NOB 150, Canada, “Embrapa
Beef Cattle, Av. Radio Maia, 830, Campo Grande, MS, 79106-550, Brazil, >Federal University of Uberlandia, Av.
Parg, 1720, Uberlandia, MG, 38405-320, Brazil; jbferrraz@usp.br

The aim of this study was to identify, by ssGWAS, genomic regions that potentially have association with
tenderness in Nellore cattle. Phenotypes were obtained according to standard USDA Quality Grade (1999),
from longissimus thoracis muscle between the 12t and 13 ribs on the right half-carcass and aged for 7 days.
Data of 909 Nellore bulls were analyzed. Those animals were genotyped with Illumina Bovine beadchip HD®
GGPi (74K). Based on another Nellore population genotyped for Illumina beadchip BovineHD® (777K),
genotypes were imputed by FImput software. Analyses were performed using a pedigree composed by 6,276
animals and, assuming contemporary group (farm and slaughter batch) as fixed effect and age at slaughter
as a covariate. Single step analyses were realized by Blupf90 program considering windows of 10 markers
(SNP) to estimate their effects, this procedure enables the identification of regions associated with tenderness
along the chromosomes. After quality control (MAF<0.05%, call rate<90%), 463,995 SNPs in autosomal
chromosomes were used in the association analyses. Based on that, 18 regions in 14 different chromosomes
(1,4,6,7,8, 10, 18, 19, 20, 21, 22, 25, 26 and 29), that explained more than 1% of the additive variance,
were explored and some genes were identified in these regions, as AVEN, SHISA7, UBE2S, CDC42EPS,
C160rf96, SNORAL and FAM119A. In conclusion, with ssSGWAS method using high density panel, it was
possible to identify regions related to tenderness in Nellore cattle. Posteriorly, those genes and their pathways
will be investigated to evaluate their importance for meat quality traits.
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Intramuscular connective tissue properties in longissimus thoracis muscle of Hungarian Simmental

G. Holl6!, B. Hath?, E. Egril, I. Holl6! and 1. Anton?

1Kaposvar University, Guba S. street 40., 7400 Kaposvar, Hungary, Z2National Agricultural Research and Innovation
Centre, Gesztenyés str 1, 2053 Herceghalom, Hungary; hollo.gabriella@sic.ke.hu

The intramuscular connective tissue plays an important role in determining meat tenderness. Our objective
was to compare the collagen/hydroxyprolin content and computed tomographic (CT) connective tissue
proportion in longissimus thoracis (LT) muscle of Hungarian Simmental (HS) bulls and cows. Animals were
slaughtered at the same live weight (n=24, bulls: 530.6+44.7 kg, cows: 527.33+53.54 kg) at commercial
abattoirs in Hungary. The average age of bulls and cows were 696 days (d) and 3,042 d respectively. After
24 h chilling, LT sample at 121" rib were taken from the right half carcass. The CT examinations were carried
out with the usage of a 16-slice CT system (Siemens Somatom Sensation Cardiac, slice thickness: 5 mm).
The samples were scanned at different user-selectable tube voltages e.g. low:80 kV and high: 140 kV. The
CT value at LT muscle area of each mixed scan (80£140 kV) was obtained. Volumetric connective tissue
content was determinated (above 200 CT value). After CT, the hydroxyproline/ collagen content of LT was
determined. The intramuscular fat content was analysed by Soxhlet method. For statistical analysis, IBM
SPSS 20.0 program was used. Cows had lower carcass weight (247 kg v. 295 kg), EU muscle (3.5 v. 5.5) and
fat score (4.2 v. 5.9) than bulls (P<0.01). Bulls had higher LT area, but the intramuscular fat content is same
for bulls (2.8+1.9) and for cows (2.7+1.9). On the other hand bulls had lower CT intramuscular connective
tissue proportion in LT compared to cows (0.41+0.21% v. 0.66+0.28% P<0.01). The same tendency can
be seen for collagen content (0.5£0.21% v. 0.67+0.11% P<0.01). The correlation between CT connective
tissue proportion of LT and collagen content was r=0.8. There was a weak positive correlation of slaughter
age with CT connective tissue or collagen content (r=0.3-0.4). Conclusion: Intramuscular connective tissue
properties increased with slaughter age in LT of HS breed. Older cows had higher collagen and connective
tissue proportion than bulls. Mixed CT scans can be used for the analysis of intramuscular connective tissue
content. This work was supported by grant of OTKA (13729).
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On-line prediction of beef muscle chemical composition and texture using near infrared spectroscopy

J. Cafferky!2, V. Campos!2, A. Sahar?, R. Hamill2, T. Sweeney!, G. Downey?, A. Cromie3 and P. Allen?
YUniversity College Dublin, School of Veterinary Medicine, Belfield, Dublin 4, Ireland, Teagasc Food Research
Centre, Ashtown, Dublin 15, Ireland, 3The Irish Cattle Breeding Federation, Shinagh House, Bandon, Co. Cork,
Ireland; jamie.cafferky@teagasc.ie

Chemical composition and shear force values of beef are critical for sensory quality, nutritional value and
product formation. However, analysis for these traits is both time consuming and destructive to the meat.
Visible-Near Infrared Spectroscopy (Vis-NIRS) has been proposed as a rapid, non-destructive analytical
technique with the potential to predict chemical composition values in beef carcasses on-line with a reasonable
level of accuracy. Hence, the aim of this study was to calibrate a chemometric model to rapidly predict beef
LTL chemical composition and shear force values on-line using Vis-NIRS. Spectra were collected on-line from
the exposed surface of the neck and rump muscles at 1 h and 2 h post-mortem (day0), from the cut surface
of M. longissimus thoracis et lumborum (LTL) at 0 h and 1 h after quartering (day after slaughter, day1) and
offline in the laboratory on the cut surface of the LTL muscle immediately and after 1 h blooming (2 days
after slaughter, day2). LTL steaks aged for two days were then analysed in the laboratory for moisture and fat
content (n=222 for fat, n=206 for moisture) and fourteen-day aged steaks were analysed for Warner-Bratzler
Shear Force (WBSF) (n=145). Chemometric analysis gave R-squared validated prediction values of 0.41 for fat
(quartering day1 0 h), 0.32 for moisture (quartering day1 0 h), and 0.50 for WBSF (loin day2 1 h). While useful
models were not identified for the early post mortem (neck and rump) spectra, potentially useful predictive
models for fat, moisture and WBSF were identified from spectra collected on days 1 and 2 post-mortem.
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Growth paths for suckler bulls slaughtered at 19 months of age: A meat quality perspective

L. Moran!, M.G. O’Sullivan?, M. McGee3, K. McMenamin3, E.G. O’Riordan? and A.P. Moloney?

Teagasc, Ashtown Food Research Centre, Dublin 15, Ireland, 2UCC, School of Food and Nutritional Sciences, Cork,
Ireland, 3Teagasc, Animal Grassland Research and Innovation Centre, Co. Meath, Ireland; lara.moran@teagasc.ie

The aim was to assess the influence of different winter growth rates (WGR) followed by supplementation at
pasture on selected meat quality characteristics of spring born bulls. Bulls (n=90) were blocked (breed, age
and weight), and assigned to a 2 (WGR) x 3 (pasture supplementation) design. During the first winter (127
days), bulls were offered grass silage (GS) ad libitum (AD) and either 3 (WGR3) or 6 (WGR®6) kg of a barley-
based commercial concentrate. After turn-out to pasture, bulls were offered: grass without supplementation
(PO), grass plus 0.2 predicted dry matter intake (DMI) as concentrates or grass plus 0.4 predicted DMI as
concentrates (PL). After 98 days, the bulls were housed and offered concentrates and GS AD for 76 days
prior to slaughter at ~19 month of age and collection of the Longissimus thoracis (LT) muscle. The colour,
chemical composition (unaged), instrumental texture and sensory characteristics (14 days of ageing) of LT were
measured and the data analysed using the Glimmix procedure of SAS. On average, WGR6 bulls had greater
(P<0.05) carcass weight than WGR3 bulls, but no differences were found due to pasture supplementation
(carcass weight PO=412 kg, PL=418 kg, PH=432 kg). An interaction (P<0.05) between WGR and pasture
supplementation was found for LT shear force (WBSF). Within WGR3, WBSF was lower (P<0.05) for PO
compared to PL and PH which did not differ, whereas within WGF6, WBSF was lower (P<0.05) for PL
compared to PH and PO which did not differ. However, these differences were not detected by the trained
sensory panel (P>0.005). An interaction (P<0.05) between WGR and pasture supplementation was also
found for redness (a). Within WGRS3, redness was lower (P<0.05) for PL compared to PO and PH which
did not differ, whereas within WGF6, redness was lower (P<0.05) for PO compared to PH and PL which
did not differ. Chemical composition was similar for all treatments. In conclusion, variations in the growth
path exerted minor effects on appearance and eating quality, and these differences did not affect the sensory
perception of tenderness.
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Effect of Stress, Fasting, Lairage and interaction with bulls and steers on Beef Eating Quality

D.J. Devlin, N.F.S. Gault, B.W. Moss, E. Tolland, J. Tollerton and L.J. Farmer

Agri-Food and Biosciences Institute, Food Research Branch, Newforge Lane, BT95PX Belfast, United Kingdom;
declan.devlin@afbini.gov.uk

A wide range of factors influence consumer acceptability of red meat. The pH in meat 24 hours post slaughter
(ultimate pHu) is an indicator for meat quality attributes e.g. colour and tenderness. High pH meat is a result of
an inadequate supply of muscle glycogen in the animal. Depletion of muscle glycogen occurs when an animal
is exposed to stress both physical (hunger, fatigue) and psychological (social regrouping). The sex of an animal
and its stage of development can also affect the incidence of dark cutting meat. A number of experiments
have been conducted by AFBI to investigate the effects of both gender and stress on eating quality. In one
experiment the eating quality of bulls versus steers (32 animals of each gender) under different conditions of
holding (time in lairage) and pre-slaughter stress (clipping) was determined. Another experiment looked at the
effects of physical stress (mixing and fasting) on the eating quality of Holstein steers (n=32). No statistically
significant overall effects of sex type (bull vs steer) on eating quality attributes were found. When held in
lairage overnight, beef from bulls had higher pHu values than that from steers. There were few interactions
of sex type with duration of lairage and clipping and where these did occur may reflect the differences in pHu
between bulls and steers in overnight lairage. Fasting steers up to 72 hours prior to slaughter had no effect on
meat quality. Mixing of steers for one hour prior to transport when coupled with short journey and lairage,
except for juiciness in the strip loin, had no effect on eating quality. The unexpected absence of any effect in
this experiment may be related to the temperament of the cattle or an initial high nutritional status of individual
cattle with only a small proportion adversely affected in terms of eating quality.
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Evaluation of marbling traits by X-ray computed tomography in Hungarian Simmental breed

G. Hollé!, B. Hath?:, I. Holld! and 1. Anton?

1Kaposvar University, Guba S. street 40., 7400 Kaposvar, Hungary, Z2National Agricultural Research and Innovation
Centre, Gesztenyés Ut 1, 2053 Herceghalom, Hungary; hollo.gabriella@sic.ke.hu

Marbling is an economically important factor in many beef carcass classification systems. The aim of this
study was to evaluate marbling traits of longissimus thoracis muscle with different methods: USDA marbling
score, intramuscular fat content (IMF) by image analysis of X-ray computed tomography (CT) scans and by
conventional analytical method. Bulls (n=46) were slaughtered at an average weight of 535.94+126 kg and an
average age of 645.66+437 days. After 24 hrs, chilled LT sample at the 121" rib were taken from the right half
carcass. USDA marbling score was assessed visually at the cut surface of the ribeye. The CT examinations
were carried out using a 16-slice CT system (Siemens Somatom Sensation Cardiac, slice thickness: 5 mm;
tube voltage: 120 kV). With simple thresholding, pixels between -19 and +19 CT value were included in
the evaluation of IMF. After CT, the intramuscular fat content of LT was determined by chemical extraction.
For statistical analysis, the IBM SPSS 20.0 program was used. The average growth rate of bulls was 954 g/
day. The chemical fat content of LT varied between 0.5 and 7.9%, whereas CT fat content varied between
0.1 and 8%. IMF in the 121" rib and in longissimus muscle on CT-scans closely correlated with chemical fat
content (r=0.69 and 0.80 respectively). The highest frequency of USDA marbling score was ‘small’ (53.2%),
followed by ‘slight’ (25.5%), ‘modest’ (17%) and ‘moderate’ (2.1%). The same frequency tendency has
been observed for IMF measured by chemical and CT method. It was concluded that IMF was affected by
slaughter weight, and that it decreased with higher growth rate (r=-0.46 — -0.49). This work was supported
by grant of OTKA (13729).
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Muscle development as characteristic for beef production in 4 local breeds of cattle

P. Polak!, J. Tomkal, R. Sveistiené? and A. Rackauskaite?

National Agricultural and Food Centre, RIAP, Hlohovecka 2, 951 41 Luzianky, Slovak Republic, 2)nstitute of
Animal Science of LUHS, R. Zebenkos 12, 82317 Baisogala, Radviliskis district, Lithuania; polak@vuzv.sk

Because local breeds carry special traits to tolerate harsh condition and use seasonal pasture for milk
production, the hypothesis was that local breeds can be also used for beef production on pasture. The aim
of this study was to assess this possibility with 4 breeds of cattle from central Europe currently used in
dairy system. Muscle thickness measured by ultrasound muscle and body development evaluated by trained
classificatory as information of body conformation as well as milk production were taken into consideration.
Totally 58 heifers (23 Pinzgau — P, 19 Lithuanian whitebacked — LWB, 13 Lithuanian ashgray — LAG and 3
Lithuanian red breed of old genotypes analysed — LR) were used in the study. Age of heifers was between
14 and 28 months. Muscle and fat thickness were measured by Aloka PS 2, with probe UST-5044-3.5 MHz,
172 mm on back on last thoraces vertebra and on rump on os ischii. Average daily gain, body and muscle
development were evaluated by means of linear evaluation of exterior used for beef cattle in Slovakia done
by a certified person. Average daily gain in all breeds was 695 g for P, 730 g for LR, 740 g for LWB and 751
g for LAG. Total layer of muscle was higher for P (199.02 mm) than for LR (166.50 mm), LWB (155.47) and
LAG (162.21). The highest score for linear evaluation of muscularity was 16.63 points for P but 14.07 for
LAG, 14.00 for LR and 13.05 for LWB. Also score for muscle development was the highest in P. The intra
breed variance in each breed was higher than variance among breeds. The results could be affected by the
low number of animals and level of breeding in herds of origin. Because all 4 breeds are considered as rare
endangered breeds within the scheme of genetic resources conservation, the number of animals in breeds was
low and the range of age was high. However, all breeds shown potential to be used in cow—calf system due
to good milk production in pasture and moderate muscle development. Focus should be put to body weight
and overall muscle development. More data are needed in order to increase number of animals as well as to
harmonize age of heifers in each group.
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Effect of diets containing sunflower cake on the meat quality of young bulls

V.S. Oliveira, R.L. Oliveira, T.C. Rocha, J.S. Trajano, R.D.X. Ribeiro, N.G. Nascimento Junior and P.A.
Oliveira

Federal University of Bahia, Av. Adhemar de Barros 500, 40170110 Salvador Bahia, Brazil; ronaldooliveira@ufba.br

This study was conducted to determine the optimal amount of sunflower cake in the diet of young bulls, based
on chemical and physical characteristics of the meat. We hypothesize that the inclusion of SC in the diet will
not affect the meat quality parameters. Thirty-two young Zebu bulls (374.4+42.5 kg), were distributed in a
completely randomized design, and fed with a total mixed ration that contained 40% of Cynodon sp. chopped
hay and 60% of concentrate composed of corn bran, soybean meal, mineral premix, and the amounts of
sunflower cake (SC): 0; 9; 18 and 27% of total DM. Those amounts were the treatments. The feed trial lasted
90 days. The data were subjected to analysis of variance and regression testing. Significance was declared
as P<0.05. There are no effects of SC inclusion on moisture (70.1%), crude protein (25.5%), and ash (1.2%)
contents of meat (P=0.99, 0.26 and 0.51, respectively), but there was a quadratic effect on the total lipid content
(P=0.07), and the inclusion of 2.8% of SC had the lowest value for this parameter (4.2%). A quadratic effect
(P=0.04) was observed in cholesterol content, and the inclusion of 17.1% of CS promoted the highest value
(69.0%). The inclusion of SC caused a linear increase (P=0.03) in the water retention capacity, with means
of 92.2, 96.1, 94.5 and 95.3%, at the inclusion levels of 0, 9, 18 and 27%, respectively. A quadratic effect
(P=0.02) was observed in shear force measurement, with highest value for 12.3% (2.8 kgf) of SC inclusion.
The inclusion of SC on diet did not affect meat luminosity and color indexes a, b and ¢ (P=0.45, 0.95, 0.91,
0.99, respectively), with means of 40.6, 21.7, 9.0 and 23.5, respectively. Sunflower cake can be added up to
27% (DM basis) without compromise meat quality parameters.

Session 06 Theatre 1

Integrated crop-livestock systems may increase micronutrient content of foodstuffs

S.L. Kronberg!, G.F. Combs2, M.A. Liebig! and J. Ryschawy?3

1USDA-Agricultural Research Service, Northern Great Plains Research Laboratory, P.O. Box 459, Mandan,
ND, USA, 2USDA-Agricultural Research Service, Grand Forks Human Nutrition Research Center, (retired),
Grand Forks, ND, USA, 3INRA, UMR 1248 AGIR, Chemin de Borderouge, 31324 Castanet-Tolosan, France;
scott.kronberg@ars.usda.gov

Plants provide essential mineral nutrients to people and animals, and these minerals are derived from soil.
Some minerals are under-consumed by many people and this contributes to costly health problems. Several
factors influence mineral uptake by plants including crop rotation, soil management before seeding and
fertilization. This study evaluated the mineral content of a legume (pea, Pisum sativum) and a cereal (wheat,
Triticum aestivum) in response to soil management, nitrogen fertilization and grass management before
annual crop production. Peas were produced: (1) using no tillage, minimum tillage or conventional tillage;
(2) with or without nitrogen fertilization; and (3) with the perennial grass, which grew on the land for several
years before annual crop production, either left on soil to decay or removed as hay. For wheat production,
only no-till was used, but the other treatments were evaluated. Dry peas contained greater concentration
(P<0.05) of calcium and zinc when grown with no-till techniques versus minimum or conventional tillage
and contained more (P<0.05) magnesium and manganese when grown using no-till or minimum tillage. Zinc
and manganese concentrations in dry pea were higher with nitrogen fertilization (P<0.05) while magnesium
concentrations were lower (P<0.05). Copper and iron concentrations were greater (P<0.05) in dry pea and
wheat when the perennial grass was not removed as hay. Magnesium concentration in wheat was elevated
(P<0.05) when perennial grass was removed. These results suggest that concentrations of some micronutrients
may be increased in annual crops by disturbing soil less, rotating perennial grassland with annual crops and
grazing or feeding grass on the farmland rather than offsite.
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Mixed crop-livestock systems across scales: toward new agroecological models?

J. Ryschawy!?

tUniversité de Toulouse, INPT-ENSAT, CASTANET-TOLOSAN, 31324, France, 2INPT-ENSAT INRA UMR 1248
AGIR, CASTANET-TOLOSAN, 31324, France; julie.ryschawy@toulouse.inra.fr

Integrated crop-livestock systems (ICLS) are recognized worldwide as models for the agroecological transition.
Interactions between crops, livestock and grasslands potentially provide multiple ecosystem services. Soil
quality improvement and recoupling of nitrogen and carbon cycles would in particular result from organic
fertilization from livestock waste and crop-grassland rotation. Increased landscape heterogeneity through the
integration of grasslands within diversified crop rotations would enhance biological regulation. According
to these assumptions, ICLS would be a key agroecological model for rethinking agriculture. However, ICLS
are decreasing at the farm level due to workforce and skills constraints and the strong specialization trend
linked to the economic and politic contexts. A new opportunity would be to develop ICLS at local scale
based on exchanges between specialized farmers. Conceiving ICLS at the local scale goes beyond farm-scale
workforce constraints while providing comparable economic and environmental benefits. Spatial and temporal
coordination would provide landscape heterogeneity and soil quality improvement. Collective organization
allows farmers to combine and share their technical skills while limiting qualitative and quantitative workforce
constraints. Crop farmers could diversify their rotations while integrating grasslands and obtaining manure.
Livestock producers could benefit from local traceable and lower-cost feed production. Still, ICLS at the
local scale would require new research effort to design relevant technical and social practices and evaluation
indicators. Design and assessment tools should integrate local knowledge and be easily out-scaled. We will
illustrate in this presentation some French case-studies considering these different scales of interest: from the
ICL farm to the local level integration.

Session 06 Theatre 3

Mixed farming and the sustainability of beef production systems in Wales, UK

P.K. Nicholas-Davies?, A. Olaizola?3, O. Barrantes?3 and G. Evans*

1Aberystwyth University, Institute of Biological, Environmental and Rural Sciences, Gogerddan Campus, SY233EE,
Aberystwyth, United Kingdom, 2Agrifood Research and Technology Centre of Aragon (CITA), Avda. Montafiana
930, 50009 Zaragoza, Spain, 3Universidad De Zaragoza, C/ Pedro Cerbuna, 12, 50009 Zaragoza, Spain, *Celtic
Pride, Cross Hands Food Park, SA146SX, Llanelli, Camarthenshire, United Kingdom; pkn@aber.ac.uk

The aim of this study was to assess the sustainability of a group of Welsh case study farms by means of farm
typologies and to explore the relationship between farms sustainability and types of mixed farming systems.
The MESMIS sustainability framework was applied to 38 farms (with varying levels degrees of mixing of
cropping and livestock) supplying the Celtic Pride Premium Beef brand in mid and south Wales. To classify
the farms based on their sustainability, a cluster analysis was performed on five attributes (productivity;
stability, reliance and resilience; adaptability; equity; self-sufficiency) for sampled farms of the case study
group (n=36) and four groups of farms were identified, Group 1 (n=10) ‘Highest equity’, Group 2 (n=10) ‘Best
productivity’, Group 3 (n=8) ‘Least self-sufficient’ and Group 4 (n=8) ‘Least stability and adaptability’. The
farms comprised in Groups 1 and 2 were on average more sustainable than the farms of Groups 3 and 4. To
study the relationships between beef farms sustainability and types of beef farming systems, the typology of the
Celtic Pride farms sustainability was crossed with a classification of beef farming systems. Mixed beef farming
systems were distributed in Group 1 of sustainability ‘Highest equity” and Group 2 ‘Best productivity’. These
groups showed the highest adaptability and stability and self-sufficiency and high productivity, respectively.
Specialised grassland beef farming systems were distributed in Group 2 and Group 4 ‘Least stability and
adaptability’. Conversely, Fodder cropping beef farming systems were distributed in all the sustainability
groups, but 53% belonged to Group 3 ‘Least self-sufficiency’.
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Does the diversity of integration practices enhance the resilience of mixed crop-livestock systems

F. Stark®, H. Archiméde?, R. Poccard-Chappuis®, E. Gonzalez-Garcia® and C.-H. Moulin®

LIAVFF Agreenium, 42 rue Sheffer, 75016 Paris, France, 2INRA, URZ, Prise d’Eau, 97170 Petit Bourg, Guadeloupe,
3CIRAD, UMR SELMET, Baillarguet, 34000 Montpellier, France, INRA, UMR SELMET, Place Pierre Viala,
34060 Montpellier, France, Montpellier SupAgro, UMR SELMET, Place Pierre Viala, 34060 Montpellier, France;
charles-henri.moulin@supagro.fr

The mixed crop-livestock systems (MCLS) are characterized by the diversity of productions and the crop-
livestock integration (CLI) practises. From an agro-ecological perspective, four main emergent properties are
expected from MCLS: resilience, productivity, efficiency and self-sufficiency. The objective was to assess, at
farm level, the resilience of MLCS and explore if CLI could confer more resilience. We performed the study
on 17 family farms in three territories of the humid tropics, Guadeloupe (8), Brazilian Amazonia (4) and Cuba
(5), contrasted from a socioeconomic point of view, thus looking to cover a range of CLI configurations. The
farms range from 2 to 100 ha, 1 to 5 workers and combine cattle or pigs, pasture or forage crops, and crops for
food and cash. We used the ecological network analysis (ENA) method to study the flow networks of nitrogen
(N) for a sample of seventeen farms. We characterized CLI in terms of intensity and organization of flows,
and examined the resilience of the N flow networks, from indicators of development capacity, ascendancy and
overhead proposed by Ulanowicz and Norden (1990). The results show that both the intensity and organization
of CLI flows are consistent in characterizing CLI in a range of situations i.e. from low CLI intensity based on
few flows to high CLI intensity based on complex flows. The resilience indicator is independent of the intensity
of the CLI practices at farm level. On the other hand, the resilience exhibits a strong correlation (r=0.91) with
the organization of flows. The CLI seems effective in promoting resilience, viewed as the stability provided
by the homogeneous distribution of flows among the farming system compartments. This study shows the
interest of ENA quantifying CLI and resilience at farm level. The diversity of CLI flows provides a certain
type of resilience, besides other interest like the nutrient recycling, leading to a better efficiency of N use.
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ArchiMod: a metamodel of farming systems functioning to address future livestock challenges

L. Puillet!, O. Martinl, B. Méda? and F. Garcia-Launay?3

LINRA, UMR 791 MoSAR, 75005 Paris, France, 2INRA, UR 83 URA, 33780 Nouzilly, France, 3INRA, UMR 1348
PEGASE, 35590 Saint Gilles, France; laurence.puillet@agroparistech.fr

Livestock farming systems (LFS) are facing different challenging issues, questioning our viewpoint: rather
than technical objects to be optimized, LFS are components of the agro-ecosystem (AES). This change in our
viewpoint involves: (1) integrating dynamical, multidimensional and multifunctional aspects; (2) facilitating
collaboration among disciplines; and (3) developing and re-using computer models. In this work, we developed
ArchiMod, a metamodel describing structure and functioning of any LFS based on a set of concepts, used
in a protocol of description and a graphical language. The graphical language represents the biophysical
functioning of an AES, seen as made of entities (non-living components) and biomasses of living organisms,
in a given life stage of a given species, interacting by way of processes within 4 contexts of interactions. The
concept of context for processes enables progressively organizing the diversity of processes, each of them
corresponding to a defined level of organization, where a given type of processes occurs. The Organism Stage
context describes input and output flows at the interface of a living organism with its external environment (e.g.
feed intake). The Species pathway context describes transitions between organism stages within each species
life cycle (e.g. non-lactating to lactating for dairy female). The Environmental Interactions context describes
biotic (e.g. pollen dispersal by insects) and abiotic (e.g. N leaching) processes within a physical environment.
Finally, the Management operation context describes processes driven by the farmer (e.g. drying-off). Key
principles of ArchiMod are: (1) each process is a building block used to describe the whole system dynamics;
(2) the system’s functioning is described by defining the contextualization of all elementary processes; (3)
it gives a graphical display of the whole set of components to be defined in a mathematical and/or computer
model; (4) it provides the rules to articulate elementary models, independent of the mathematical formalism
chose to describe processes. ArchiMod was tested on contrasted LFS with various species (fish, rabbit, goat,
sheep, cattle, chicken and pig).
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The revival of Mixed Farming Systems — will dreams finally become true?

P.L. De Wolf, W. Sukkel, P.A. Galama, J. Verloop and M. Pleijte

Wageningen University and Research Centre, Edelhertweg 1, 8219 PH Lelystad, the Netherlands;
pieter.dewolf@wur.nl

Mixed farming systems seem to be a very attractive concept: Every now and then, projects and initiatives
are started to revitalise the mixed farm. The linked concept of closed cycles for nutrients and carbon is also
a returning issue on the agendas. However, the trend of specialisation just goes on in European agriculture,
despite all efforts to re-introduce mixed farming systems. We will first review several initiatives in Europe
could reveal the drivers behind this returning interest in mixed farming and closed cycles. What are the
motives of such initatives, what is the expected outcome? Who are the initiators and the main actors? Is there
anything in common over these initiatives, or do they define the concept differently? The institutional context
could possibly explain why specialisation is more dominant than mixed farming systems. The paper will
then explore some macro-trends in the context of the agricultural system, such as the availability of global
feed and fertiliser inputs, the agricultural policy of the EU and European member states, the structure of the
agricultural knowledge and innovation system and the role of suppliers. Are there any signs of changes that
could favour mixed farming, on farm, region or even European level? This part of the paper is based on the
work of the EIP Focus Group Mixed Farming Systems. The last part of the paper concentrates on the current
situation at farm level. Several examples from various European countries are analysed: could specialised
arable or livestock farms develop towards mixed farming systems? What model of mixed farming system is
most suitable: on farm level or cooperative models? What are be the main benefits and drawbacks and the
enabling or hindering conditions? For instance, at farm level, specialisation has many advantages, because it
makes efficient use of various resources and can bring the highest economy of scale. Can these advantages
be maintained, for instance in a cooperative mixed farming system, or compensated by other advantages of
mixed farming systems at farm level?
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How much animal-source food can we produce while avoiding feed-food competition?
H.H.E. Van Zanten, O. Van Hal and 1.J.M. De Boer
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