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Welcome to EAAP 2011 in Stavanger - Norway

On behalf of the Norwegian Organising Committee | am pleased to invite you to attend the 62nd
Annual Meeting of the EAAP which takes place in Stavanger from the 29th of August to the 2nd
of September. This will be the third time that Norway has hosted this meeting, with the last time
being in Lillehammer in 1996.

The main theme of the meeting will be “The importance of animal production for food supply,
food quality and environment’, which are hot topics in view of the current worldwide demands
for both the livestock industry and human society. The program will cover all aspects of scientific
achievements within animal production, including genetics, physiology, nutrition, management
and health. We are also planning topics related to fish farming and the relationship between the
green and blue sectors.

We will have the opportunity to attend a select number of presentations and study posters from
a great number of scientists from the whole of Europe, as well as take part in workshops and
discussions of the latest and most relevant research in the field of Animal Science and Aquaculture.
This is a unique occasion for updating knowledge and acquiring new ideas, and we especially
encourage young scientists and students to attend.

We are sure that all of you will have a productive meeting from a
scientific point of view and that you will also enjoy the social events,
landscape and hospitality in Norway.

Torbjorn Auran
President of the Norwegian Organising Committee

EAAP - 62"d Annual Meeting, Stavanger 2011 Vil



National organisers of the 62"d eaap annual meeting

Local Organising Committee

President
Dr. Torbjorn Auran (torbjorn.auran@fkf.no)
Felleskjopet Forutvikling, Trondheim

Vice-president
Prof. Odd Vangen (odd.vangen@umb.no) .
Dept. of Animal and Aquacultural Sciences, Norwegian University of Life Sciences, As

Executive Secretary
Dr. Ina Andersen-Ranberg (ina.ranberg@norsvin.no)
Norsvin, Norwegian Pig Breeders’ Association, Dept. of Animal and Aquacultural Sciences,
Norwegian University of Life Sciences, As

Members
- Dr. Lars Baevre (lars.bavre@tine.no)
Tine Radgiving, As
- Dr. Bente Fredriksen (bente.fredriksen@animalia.no)
Animalia, Meat and Poultry Research Centre, Oslo
Dr. (Prorector) Halvor Hektoen (Halvor.hektoen@veths.no)
Dept. of Production Animal Clinical Sciences, Norwegian School of Veterinary Science, Oslo
« Ms. Siv Kristin Holt (Siv.Kristin.holt@geno.no)
Geno, Breeding and A. I. Association, Saerheim
Mr. Sjur Erik Kvale (sjur-erik kvale@Imd.dep.no)
Ministry of Agriculture and Food, oslo
- Dr. (Head of department) Torstein Steine (torstein.steine@umb.no)
Norwegian University of Life Sciences, As
Mr. Asbjorn Schjerve (Asbjorn.schjerve@norsvin.no)
Norsvin, Norwegian Pig Breeders’ Association, Hamar
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Local Scientific Committee

President
Prof. Odd Vangen (odd.vangen@umb.no) .
Dept. of Animal and Aquacultural Sciences, Norwegian University of Life Sciences, As

Secretary
Dr. Ina Andersen-Ranberg (ina.ranberg@norsvin.no)
Norsvin, Norwegian Pig Breeders’ Association, Dept. of Animal and Aquacultural Sciences,
Norwegian University of Life Sciences, As

Animal Genetics
Prof. Theo Meuwissen (theo.meuwissen@umb.no)
Dept. of Animal and Aquacultural Sciences, Norwegian University of Life Sciences, As

Animal Nutrition
Prof. 0dd Magne Harstad (odd.harstad@umb.no)
Dept. of Animal and Aquacultural Sciences, Norwegian University of Life Sciences, As
. Prof. Harald Volden (harald.volden@tine.no)
Tine Radgiving, As/ Dept. of Animal and Aquacultural Sciences, Norwegian University of Life
Sciences, As

Animal Management and Health
Prof. Olav @steras (olav.osteras@veths.no)
Dept. of Production Animal Clinical Sciences, Norwegian School of Veterinary Science, Oslo

Animal Physiology
Dr. Arne Ola Refsdal (arne.ola.refsdal@geno.no)
Geno Breeding and A. . Association, Hamar

Cattle Production
Dr. Bjorg Heringstad (bjorg.heringstad@umb.no) )
Dept. of Animal and Aquacultural Sciences/Geno, Norwegian University of Life Sciences, As.

Sheep and Goat Production
Ass. Prof. Tormod Adngy (tormod.adnoy@umb.no) .
Dept. of Animal and Aquacultural Sciences, Norwegian University of Life Sciences, As

Pig Production
Ass. Prof. Nils Petter Kjos (nils.kjos@umb.no) .
Dept. of Animal and Aquacultural Sciences, Norwegian University of Life Sciences, As

Horse Production
Ass. Prof. Dag Austbg (dag.austbo@umb.no) .
Dept. of Animal and Aquacultural Sciences, Norwegian University of Life Sciences, As

Livestock Farming Systems

Ass. Prof. Tore Framstad (Tore.Framstad@nvh.no)
Dept. of Production Animal Clinical Sciences, Norwegian School of Veterinary Science, Oslo
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EAAP Program Foundation

Aims

EAAP aims to bring to our annual meetings, speakers who can present the latest findings and

views on developments in the various fields of science relevant to animal production and its allied

industries. In order to sustain the quality of the scientific program that will continue to entice the

broad interest in EAAP meetings we have created the“"EAAP Program Foundation” This Foundation

aims to support:

« Invited speakers with a high international profile by funding part or all of registration and
travel costs.

- Delegates from less favoured areas by offering scholarships to attend EAAP meetings.

« Young scientists by providing prizes for best presentations.

The "EAAP Program Foundation” is an initiative of the Scientific committee (SC) of EAAP. The

Foundation aims to stimulate the quality of the scientific program of the EAAP meetings and to

ensure that the science meets societal needs. The Foundation Board of Trustees oversees these

aims and seeks to recruit sponsors to support its activities.

Sponsorships
1. Meeting sponsor - from 6000 euro
» acknowledgements in the final booklet with contact address and logo
- one page allowance in the final booklet
- advertising/information material inserted in the bags of delegates
- advertising/information material on a stand display
- acknowledgement in the EAAP Newsletter with possibility of a page of publicity
« possibility to add session and speaker support ( at additional cost to be negotiated)
2. Session sponsor — from 3000 to 5000 euro
« acknowledgements in the final booklet with contact address and logo
« one page allowance in the final booklet
- advertising/ information material in the delegate bag
- ppt at beginning of session to acknowledge support and recognition by session chair
- acknowledgement in the EAAP Newsletter.
3. Speaker sponsor - from 2500 euro (cost will be defined according to speakers country of
origin)
- half page allowance in the final booklet
- advertising/ information material in the delegate bag
- recognition by speaker of the support at session
» acknowledgement in the EAAP Newsletter
4. Registration Sponsor - equivalent to a full registration fee of the Annual Meeting
- acknowledgements in the booklet with contact address and logo
- advertising/information material in the delegate bag

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.

Contact and further information

If you are interested to become a sponsor of the’EAAP Program Foundation’or want to have further
information, please contact the EAAP Secretariat (eaap@eaap.org, Phone +39 06 44202639).
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European Federation of Animal Science (EAAP)

QX"’S‘ EUROI’q President: Kris Sejrsen
. Secretary General:  Andrea Rosati
&N Address: Via G.Tomassetti 3, A/I
g 1-00161 Rome, Italy
.H Phone: +39 06 4420 2639
. Fax: +39 06 4426 6798
@ E-mail: eaap@eaap.org
Web: www.eaap.org

63'4 EAAP Annual meeting of the
European Federation of Animal
Science

27 - 31 August 2012, Bratislava, Slovakia

Local Organisers: Animal Production Research Centre Nitra (APRC) with the support of the
Ministry of Agriculture and Rural development of the Slovak Republic

President: Zsolt Simon, Minister of Agriculture of the Slovak Republic
Vice-President: Dana Peskovic¢ova, Director of Animal Production Research Centre Nitra
Secretary: Peter Poldk, Animal Production Research Centre Nitra

Emails: eaap2012@cvzv.sk/ polak@cvzv.sk
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Scientific Programme EAAP 2011

Monday 29 August

8.30-12.30

Session 1
Methodological
developments in genomic
selection (Joint Session of
Interbull symposium and
Animal Genetic Resources
symposium
Chair: V. Ducrocq

Session 2
FABRE Technology platform:
Research updates and White
Paper on Food Security and
Climate Change
Chair: A--M. Neeteson

Session 3
Welfare, ethics and
behaviour in pig production
Chair: A. Velarde

Session 4
Applied cattle breeding and
genomics
Chair: G. Thaller

Session 5
Free communications in
horse production
Chair: M. Saastamoinen

Session 6
Free communications in
sheep and goats production
Chair: C. Papachristoforou

Session 7
Life-cycle assessment
of livestock production
(SOLID/ANIMALCHANGE
Symposium
Chair: P. Gerber

Session 8
Liver metabolism in dairy
cows during the transition
period
Chair: A. v. Dorland

Session 9
Impact of farm technology
on nutrition and feeding
strategies
Chair: K. de Koning

Monday 29 August
14.00 - 18.00

Session 10
Environmental value of animal
genetic resources (Animal
Genetic Resources symposium)
Chair: G. Gandini
(EAAP WG AnGR, ERFP, FAO)

Session 11
Genomic selection -
application, ownership, and
economics in dairy cattle
(Interbull symposium)
Chairs: R. Reents/M. Coffey

Session 12
Link between rumen genome,
nutrition and milk protein
synthesis (REDNEX session)
Chair: A. van Vuuren

Session 13
Animal Task Force: Food
security policy perspectives for
industry and research
Chair: P. Vriesekoop.

Session 14
Breeding for resource and
environmental efficiency
Chair: P. Lavendahl

Session 15
Feeding practices and social
constraints in horse housing

Chair: E. Sondergaard

Session 16
Challenges of rangeland
farming systems (economics,
grazing, reproduction, health
and welfare)
Chair: T. Adney

Session 17
Use of new technologies for
breeding and management of
pigs and cattle
Chair: P.Knap

Session 18
Free communications:
Parameter estimation and
molecular genetics
Chair: G. Pollott

Xviii

Tuesday 30 August

8.30-12.30

Plenary session
Co-Evolution of
research, production
and marketing of
animal products

Tuesday 30 August
14.00 - 18.00

Session 19
Architecture of quantitative
traits
Chair: L. Varona

Session 20
The best cow for
environmental efficiency
Chair: M. Klopcic

Session 21
Breeding programmes and
genetic evaluation of horses
Chair: T. Arnason

Session 22a
Mastitis in non-dairy animals
Chair: L. Bodin
Session 22b
Alternatives to drugs for
parasite control in sheep and
goats
Chair: M. Gauly

Consumer studies of the
consequences of stopping
piglet castration
Session 23
Chair: M.-A. Oliver

Interactions between
nutrition, genetics and health
Session 24
Chair: G. van Duinkerken

Session 25
Ecological intensification
and ecosystem services of
livestock farming systems
Chairs: M. Tichit/J. Hermansen

Session 26
Animal disease models for
health and robustness
Chair: J.L. Sartin

Session 27
Interaction of diseases and
production systems; risk
evaluation and management
Chair: M. Pearce

Poster Session (viewing (18.00 - 19.00)
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Themed sessions shown in bold italics:

The importance of animal production for food supply, food quality and environment

Wednesday 31 August Wednesday 31 August

8.30-12.30 14.00 - 18.00
Session 28
Building intellectual
capital in animal science
(WAAP session)
Chair: N. Casey

Business meeting,
future programme and
elections
(14.00 - 15.00)
followed by free
communications on:

Session 29 (15.00 - 18.00)
New and advanced E—
technologies applied in Session 35
the dairy herd Selection and genetic
(Industry session) gain

Chair: A. Rosati Chair: H. Simianer
Session 36
Cattle production
Chair: C. Lazzaroni

Session 30
Free communications:
animal breeding
methodology
Chair: B. Gredler Session 37

Advances in the Horse

Session 31 Commission Working
Sustainable use of | Groups: from tradition to
antibiotics new challenges

Chair: A. Kuipers Chair: N. Miraglia

Session 32 Session 38
Management of Sheep and Goats
replacements of females production

Chair: E. Ugarte Chair: F. Ringdorfer

Thursday 15t September
14.00 - 18.00

Thursday 1 September
8.30-12.30

Food Quality symposium
Session 44
Milk and meat product quality (am)
Chair: J. Hocquette
Session 53
Gastronomic quality of animal products (pm)
Chair: J. Hocquette/L. Aass

Aquaculture Symposium
Session 45
Breeding applications in industry (am)
Chair: K. Kolstad
Session 54
Sustainable aquaculture for the future (pm)
Chair: M. @verland

Sustainability symposium
Session 46
Sustainable cattle farming (am)
Chair: I. Stokovic/M. Klopcic
Session 55
Social pillar of sustainability (pm)
Chair: K Eilers

Horse network workshop
Session 47
Equine education 1 (am)
Equine education 2 (pm)
Chair: A. Ellis

Session 33 Session 39
Nutrition and welfare Pig production
Chair: J.-E. Lindberg Chair: P. Knap

Session 34 Session 40
Improving neonatal Animal Nutrition
survival

Chair: J.-E. Lindberg
Chair: H. Spoolder e
Session 41
Livestock Farming
Systems
Chair: S. Ingrand

Bre

Session 42
Animal Physiology
Chair: M. Vestergaard

Session 43
Animal Management and
Health
Chair: G. Das

Poster Session (viewing (18.00 — 19.00)

Genetics of health, behaviour

Free communications: pig nutrition

Comparative lactation biology

mortality and premature culling of

Session 56
Increasing the nutritive
value of raw materials
and compound feed by
feed technology (Industry
session)

Chair: M. Helander

Session 48

and functional traits in dogs
(Companion Animal Working
Group)
Chair: P. Carnier

Session 49
eding value estimation in sheep
Chair: M. Schneeberger

Session 57
Animal Fibre Science
(Animal Fibre Working
Group)
Chair: C. Renieri

Session 50

Chair: D. Torrallardona
—_— Session 58
Free communications:
Genomic selection and
genome-wide association
studies
Chair: J. Szyda

Session 51
Chair: C. Knight

Session 52
Causes and consequences of

breeding animals
Chair: L. Boyle
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Commission on Animal Genetics

Prof. Dr Simianer  President
Germany

Dr Baumung Vice-President
Italy

Dr Meuwissen Vice-President
Norway

Dr Szyda Vice-President
Poland

Dr Ibafez Secretary
Spain
Dr De Vries Industry rep.

Commission on Animal Nutrition

President
Sweden

University of Goettingen
hsimian@gwdg.de

FAO Rome
Roswitha.Baumung@fao.org
Norwegian University of Life Sciences
theo.meuwissen@umb.no
Agricultural University of Wroclaw
szyda@karnet.ar.wroc.pl

IRTA

noelia.ibanez@irta.es

CRV

Swedish University of Agriculture
jan-eric.lindberg@huv.slu.se

Vice-President University of Padova
Italy Lucia.bailoni@unipd.it
Vice-President/

Dr Lindberg
Dr Bailoni

Dr Connolly
Mrs Tsiplakou

Industry rep.  Alltech

Ireland aconnolly@alltech.com
Secretary Agricultural University of Athens
Greece eltisplakou@aua.gr

Mr Van Duinkerken Secretary

Netherlands

Wageningen University
gert.vanduinkerken@wur.nl

Commission on Animal Management & Health

President
France

Dr Fourichon
Dr Spoolder

Prof. Dr Krieter

Oniris INRA
Christine.fourichon@oniris-nantes.fr

Vice-President ASG-WUR
Netherlands
Vice-President University Kiel

Hans.spoolder@wur.nl
jkrieter@tierzucht.uni-kiel.de

Pfizer

United Kingdom Michael.C.Pearce@pfizer.com

University of Newcastle Upon Tyne

United KingdomSandra.edwards@ncl.ac.uk

Germany

Mr Pearce Vice-President/
Industry rep.

Dr Edwards Secretary

Mr Das Secretary
Germany

University of Goettingen
gdas@gwdg.de
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Commission on Animal Physiology

Dr Vestergaard
Dr Kuran

Dr Driancourt

Dr Bruckmaier
Dr Quesnel

Dr Scollan

President Aarhus University

Denmark Mogens.Vestergaard@agrsci.dk
Vice-President Gaziosmanpasa University
Turkey mkuran@gop.edu.tr

Vice president/
Industry rep.
France
Vice-President University of Bern

Switzereland  Rupert.bruckmaier@physio.unibe.ch

Intervet

Secretary INRA Saint Gilles

France Helene.quesnel@rennes.inra.fr

Secretary Institute of Biological, Environmental
and rural sciences

UK ngs@aber.ac.uk

Commission on Livestock Farming Systems

Dr Bernués Jal
Dr Hermansen

Dr Leroyer

Dr Matlova
Dr Eilers

Dr Ingrand

President CITA

Spain abernues@aragon.es
Vice-President DIAS
Denmark john.hermansen@agrsci.dk

Vice president/

industry rep.  ITAB

France Joannie.leroyer@itab.asso.fr
Vice-President Res. Institute for Animal Production
Czech Republic matlova.vera@vuzv.cz

Secretary Wageningen University
Netherlands  karen.eilers@wur.nl
Secretary INRA/SAD

France ingrand@clermond.inra.fr

Commission on Cattle Production

Dr Kuipers
Dr Thaller
Dr Lazzaroni

Dr Coffey

Dr Hocquette

Dr Klopcic
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President Wageningen UR

Netherlands  abele.kuipers@wur.nl
Vice-President Animal Breeding and Husbandry
Germany Georg.Thaller@tierzucht.uni-kiel.de
Vice-president University of Torino

Italy carla.lazzaroni@unito.it

Vice president/

Industry rep.  SAC, Scotland

UK mike.coffey@sac.ac.uk
Secretary INRA

France hocquet@clermont.inra.fr
Secretary/

Industry rep.  University of Ljublijana
Slovenia marija.klopcic@bf.uni-lj.si

Marc-antoine.driancourt@sp.intervet.com
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Commission on Sheep and Goat Production

President ETH Zurich

Switzerland ~ markus.schneeberger@inw.agrl.ethz.ch
Vice-President LFZ Raumberg-Gumpenstein

Austria
ferdinand.ringdorfer@raumberg-gumpenstein.at

Vice President INRA-SAGA

France Loys.bodin@toulouse.inra.fr

Dr PapachristoforouVice President Agricultural Research Institute

Dr Schneeberger

Dr Ringdorfer

Dr Bodin

Cyprus Chr.Papachristoforou@arinet.ari.gov.cy
Dr Milerski Secretary/
Industry rep.  Research Institute of Animal Science
Czech Republic m.milerski@seznam.cz
Dr Ugarte Secretary/

NEIKER-Tecnalia
eugarte@neiker.net

Industry rep.

Commission on Pig Production

Dr Knap President/
Industry rep.  PIC International Group
Germany pieter.knap@pic.com
Dr Lauridsen Vice-President Aarhus University
Denmark charlotte.lauridsen@agrsci.dk
DrTorrallardona  Vice-President IRTA
Spain David.Torrallardona@irta.es
Dr Pescovicova Secretary Research Institute of Animal Production

Slovak Republic peskovic@vuzv.sk

Dr Velarde
Spain

Secretary

IRTA
antonio.velarde@irta.es

Commission on Horse Production

Dr Miraglia President Molise University
Italy miraglia@unimol.it
Dr Burger Vice president Clinic Swiss National Stud
Switzerland
Dominique.burger@mbox.haras.admin.ch
Dr Janssen Vice president BIOSYST
Belgium Steven.janssens@biw.kuleuven.be
Dr Lewczuk Vice president |IGABPAS
Poland d.lewczuk@ighz.pl
Dr Saastamoinen Vice president MTT Agrifood Research Finland
Finland markku.saastamoinen@mtt.fi

Dr Palmer

Dr Holgersson

Dr Hausberger

XX

Vice president/

Industry rep. CRYOZOOTECH

France ericpalmer@cryozootech.com
Secretary Swedish University of Agriculture
Sweden Anna-Lena.holgersson@hipp.slu.se
Secretary CNRS University

France Martine.hausberger@univ-rennes.fr
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Animal Genetics

Animal Nutrition

Animal Management and Health

Animal Physiology

Livestock Farming Systems

Cattle Production

Sheep and Goat Production

Pig Production

Horse Production

Session 01 (page 1 - 8)
Session 14 (page 84 -91)
Session 19 (page 114 - 123)
Session 24 (page 156 - 161)
Session 35 (page 211 - 216)
Session 48 (page 340 - 342)
Session 58 (page 389 - 417)

Session 09 (page 68 - 72)

Session 20 (page 123 - 131
Session 33 (page 202 - 206
Session 40 (page 268 - 276
Session 56 (page 379 - 385

= == —

Session 16 (page 95 - 101)

Session 27 (page 169 - 173)
Session 34 (page 206 - 210)
Session 52 (page 364 - 366)

Session 08 (page 63 - 67)
Session 26 (page 165 - 169)
Session 42 (page 283 - 288)

Session 07 (page 58 - 63)

Session 25 (page 161 - 164)
Session 41 (page 276 - 282)
Session 46 (page 329 - 336)
Session 55 (page 375 - 378)

Session 04 (page 24 - 36)
Session 09 (page 68 - 72)
Session 17 (page 101 - 107)
Session 31 (page 192 - 197)
Session 44 (page 298 - 322)
Session 53 (page 367 - 370)

Session 06 (page 44 - 58)
Session 16 (page 95 - 101)
Session 22b (page 149 - 151)
Session 32 (page 198 - 201)
Session 44 (page 298 - 322)
Session 53 (page 367 - 370)

Session 02 (page 9 - 16)
Session 07 (page 58 - 63)
Session 13 (page 84 - 84)
Session 22a (page 146 - 148)
Session 31 (page 192 - 197)
Session 39 (page 253 - 267)
Session 50 (page 349 - 359)

Session 05 (page 36 - 43)

Session 21 (page 132 - 146)
Session 33 (page 202 - 206)
Session 47 (page 336 - 340)
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Session 10
Session 18
Session 21
Session 30
Session 45
Session 49

page 73 - 74)

page 107 -114)
page 132 - 146)
page 173-191)
page 322 - 328)
page 343 - 348)

o~~~ o~~~

Session 12 (page 79 - 83)

Session 24 (page 156 - 161)
Session 34 (page 206 - 210)
Session 54 (page 371 - 374)

Session 22a (page 146 - 148)
Session 31 (page 192 - 197)
Session 43 (page 288 - 298)
Session 55 (page 375 - 378)

Session 12 (page 79 - 83)
Session 34 (page 206 - 210)
Session 51 (page 360 - 363)

Session 16
Session 31
Session 44
Session 53

page 95 -101)

page 192-197)
page 298 - 322)
page 367 - 370)

—~ o~ —~

Session 07 (page 58 - 63)
Session 11 (page 75 - 78)
Session 20 (page 123 - 131)
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Session 01. Methodological developments in genomic selection
(joint Interbull and Animal Genetic Resources working group symposium)

Date: 29 August 2011; 08:30 - 12:30 hours
Chairperson: Ducrocq

Theatre Session 01 no. Page

The single step: genomic evaluation for all 1 1
Legarra, A., Misztal, I. and Aguilar, I.

Comparison of different methods to calculate genomic predictions — results from SNP-BLUP,
G-BLUP and one-step H-BLUP 2 1
Koivula, M., Strandén, |. and Mdéntysaari, E.A.

LDLA: a unified approach to the use of genomic and pedigree information in genomic
evaluations 3 2
Meuwissen, T., Luan, T. and Woolliams, J.

Estimation of genomic breeding values for traits with high and low heritability in Brown
Swiss bulls 4 2
Biscarini, F., Kramer, M., Bapst, B. and Simianer, H.

Accuracy of genomic predictions using subsets of SNP markers in dual purpose Fleckvieh
cattle 5 3
Gredler, B., Anche, M.T., Schwarzenbacher, H., Egger-Danner, C. and Sélkner, J.

Description of the French genomic evaluation approach 6 3
Croiseau, P,, Hozé, C., Fritz, S., Guillaume, F., Colombani, C,, Legarra, A., Baur, A.,
Robert-Granié, C., Boichard, D. and Ducrocg, V.

Recent trends in genomic selection in dairy cattle 7 4
De Roos, A.P.W.

The contribution of linkage and linkage disequilibrium information to the accuracy of
genomic selection 8 4
Luan, T, Woolliams, J.A., @degdrd, J. and Meuwissen, T.H.E.

Genome-wide prediction of complex traits under population stratification and hidden
relatedness 9 5
Gonzalez-Recio, O., Forni, S., Gianola, D., Weigel, K.A., Rosa, G.J.M. and Wu, X.-L.

The use of two types of mating to profit from dominance in genomic selection 10 5
Varona, L. and Toro, M.A.

Estimating inbreeding coefficients from dense panels of biallelic markers and pedigree
information M 6
Bougquet, A., Sillanpdid, M.J. and Juga, J.

Genomics and selection of animals for a gene-bank 12 6
Engelsma, K.A. and Windig, J.J.
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Bayes Cpi versus GBLUP, PLS regression, sparse PLS and elastic net methods for genomic

selection in french dairy cattle 13 7
Colombani, C.,, Legarra, A., Croiseau, P, Fritz, S., Guillaume, F., Ducrocg, V. and Robert-Granié, C.

Genome-wide breeding value estimation with the Bayesian elastic net 14 7
Yu, X. and Meuwissen, T.H.E.

Genomic BLUP with additive mutational effects 15 8
Casellas, J., Esquivelzeta, C. and Legarra, A.

Design of the reference population affects the reliability of genomic selection 16 8
Pszczola, M., Strabel, T,, Mulder, H.A. and Calus, M.P.L.

Session 02. Fabre Technology platform: research updates and White Paper on
Food Security and Climate Change

Date: 29 August 2011; 08:30 - 12:30 hours
Chairperson: Neeteson-Van Nieuwenhoven

Theatre Session 02 no. Page

Prioritised subjects for future funding of research in breeding and reproduction 1 9
Zeilmaker, F., Neeteson, A.-M. and Neuteboom, M.

New Strategic Research Agenda: aquaculture breeding 2 9
Komen, J,, Storset, A., Sonesson, A., Norris, A., Vandeputte, M., Haffray, P. and Boudry, P.

New Strategic Research Agenda: cattle breeding 3 10
Journaux, L., Wickham, B., Diirr, JW., Bagnato, A., Swalve, H. and Zeilmaker, F.

New Strategic Research Agenda: horse breeding 4 10
Ducro, B., Janssens, S. and Zeilmaker, F.

New Strategic Research Agenda: pig breeding 5 n
Knol, E.F.,, Bidanel, J.-P.,, Holm, B. and Higuera, M.A.

New Strategic Research Agenda: poultry breeding 6 n
Albers, G., Burt, D., Jego, Y. and Kyriazakis, .

New Strategic Research Agenda: other farm and companion animals breeding 7 12
Bienefeld, K., Nielsen, V.H., Boiti, C., Heuven, H. and Zeilmaker, F.

New Strategic Research Agenda: sheep and goats breeding 8 12
Astruc, J-M., Bodin, L., Carta, A., Conington, J., Matos, C. and Zeilmaker, F.

New Strategic Research Agenda: breeding for diversity and distinctiveness 9 13
Gandini, G., Reist, S., Hiemstra, S.J. and Rosati, A.

New Strategic Research Agenda: breeding for food quality and safety 10 13
Aumidiller, R., Pinard-Van Der Laan, M.-H., Wall, E. and Zeilmaker, F.

New Strategic Research Agenda: robustness in animal breeding 1 14
Baekbo, P, Bidanel, J., Ligda, C. and Gengler, N.
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New Strategic Research Agenda: reproduction 12 14
Feitsma, H., Haard, M., Dinnyes, A. and Humblot, P.

New Strategic Research Agenda: genomics in animal breeding 13 15
Archibald, A., Borchersen, S., Perez-Enciso, M., Velander, . and Vignal, A.

New Strategic Research Agenda: genetics 14 15
Berry, D.P., Boichard, D., Bovenhuis, H., Knap, P. and Nielsen, B.

White paper on breeding for food security and climate change 15 16
Zeilmaker, F., Neuteboom, M. and Neeteson, A.M.

Session 03. Welfare, ethics and behaviour in pig production

Date: 29 August 2011; 08:30 - 12:30 hours
Chairperson: Velarde

Theatre Session 03 no. Page

m Practical strategies to improve the welfare of sows 1 16
Spoolder, H.A.M., Hoofs, A.l.J. and Vermeer, H.M.

Genetic variation in shoulder ulcers in crossbred sows exists 2 17
Hedebro Velander, ., Nielsen, B. and Henryon, M. A.

Practical evaluation of an indoor free farrowing system: the PigSAFE pen 3 17
Edwards, S.A., Brett, M., Guy, J.H. and Baxter, E.M.

Practical strategies to improve animal welfare in growing pigs 4 18
Manteca, X., Temple, D. and Velarde, A.

m Practical strategies to improve pig welfare during transport and at slaughter 5 18
Faucitano, L.

Entire male production without mixing of unknown pigs 6 19
Rydhmer, L., Eriksson, L., Hansson, M. and Andersson, K.

The effect of group size on drinking behaviour in growing pigs 7 19
Andersen, H.M.L. and Herskin, M.S.

Modelling the dynamics of aggressive behaviour in groups of pigs 8 20
Doeschl-Wilson, A.B., Turner, S.P. and D’eath, R.B.

Improving pig welfare and production simultaneously by breeding for social genetic effects 9 20
Camerlink, 1., Bijma, P. and Bolhuis, J.E.

Seeking a sociable swine: an interdisciplinary approach 10 21
Benard, M., Camerlink, I, Duijvesteijn, N., Reimert, I, Bijma, P. and Bolhuis, J.E.

Tail docking in pigs: beyond animal welfare M 21
Stassen, E.N.
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Heritabilities and breed differences in agonistic behaviour and adaptation to an electronic
sow feeder in group housed gilts 12
Appel, A.K., VoB3, B., Ténepdhl, B., Kénig V. Borstel, U. and Gauly, M.

Behavioural and physiological indicators of welfare in entire male pigs raised in non-mixing
versus mixing housing systems 13
Fabrega, E., Soler, J., Tibau, J., Puigvert, X. and Dalmau, A.

Feet lesions of suckling piglets kept in different farrowing systems 14
Baumagartner, J.

Effect of gender and individual characteristics on tail injuries in undocked entire male and
female weaner pigs 15
Boyle, L.A. and Odriscoll, K.M.

Session 04. Applied cattle breeding and genomics

Date: 29 August 2011; 08:30 - 12:30 hours
Chairperson: Thaller

Theatre Session 04 no.

Checking SNP and pedigree information of sibs for Mendelian inconsistencies 1
Calus, M.P.L., Mulder, H.A., Mcparland, S., Strandberg, E., Wall, E. and Bastiaansen, J.W.M.

Influence of marker editing criteria on accuracy of genomic prediction 2
Edriss, V., Guldbrandtsen, B., Lund, M.S. and Su, G.

Effect of markers density on the accuracy of GEBV 3
Aminafshar, M., Zargarian, B., Saatchi, M. and Noshari, A.

Reliability of direct genomic values based on imputed 50k genotypes using low density
chips in Dutch Holstein cattle 4
Mulder, H.A., Calus, M.P.L., Druet, T. and Schrooten, C.

Impact of imputing markers from a low density chip on the reliability of genomic breeding
values in Holstein populations 5
Dassonneville, R., Brandum, R.F., Druet, T, Fritz, S., Guillaume, F., Guldbrandtsen, B., Lund, M.S.,
Ducrocg, V. and Su, G.

Association of four SNPs with carcass and meat quality traits in Swedish young bulls of the
Charolais breed 6
Ekerljung, M., Li, X., Lundstrém, K., Lundén, A., Marklund, S. and Nédsholm, A.

Estimating myostatin gene effect on milk performance traits using estimated gene content
for a large number of non-genotyped cows 7
Buske, B., Szydlowski, M., Verkenne, C. and Gengler, N.

Analysis of subpopulation structure in Danish Jersey 8
Thomasen, J.R., Sarensen, A.C., Brendum, R.F., Lund, M.S. and Guldbrandtsen, B.

Use of phenotypes from multi-trait national evaluations in genomic evaluation 9
Hoze, C., Croiseau, P, Guillaume, F., Baur, A., Journaux, L., Boichard, D., Ducrocq, V. and Fritz, S.
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Genomic prediction in Nordic Holstein population using one-step approach 10 28
Gao, H., Christensen, O., Madsen, P., Nielsen, U., Lund, M. and Su, G.

Genomic predictions based on a joint reference population for Scandinavian red breeds 1 29
Heringstad, B., Su, G., Solberg, T.R., Guldbrandtsen, B., Svendsen, M. and Lund, M.S.

Genomic Selection in dairy cattle based on genotyping subsets of bull calves: effects of
pre-selection 12 29
Wensch-Dorendorf, M., Yin, T, K6nig, S. and Swalve, H.H.

Implications of genomic selection on production and functional traits in Fleckvieh 13 30
Neuner, S. and Gétz, K.-U.

Effect of sire breed and genetic merit for carcass weight on the transcriptional regulation of
the somatotropic axis in M. longissimus dorsi of crossbred steers 14 30
Keady, S.M., Kenny, D.A., Keane, M.G. and Waters, S.M.

Lactation stage dependent genome wide effects on breeding values in Holstein Friesians 15 31
Strucken, E.M. and Brockmann, G.A.

Poster Session 04 no. Page

How to remove bias in genomic predictions? 16 31
Vitezica, Z.G. and Legarra, A.

Genomic regions associated with natural antibody titres in milk of Dutch Holstein-Friesian
cows 17 32
Wijga, S., Bastiaansen, JW.M., Van Arendonk, J.A.M., Ploegaert, T.C.W. and Van Der Poel, J.J.

Contributions of different sources of information to reliability of genomic prediction for
Danish Jersey population 18 32
Su, G., Gao, H. and Lund, M.

Genetics correlations between longevity and other traits for Slovenian populations of dairy
cattle 19 33
Potocnik, K., Stepec, M., Dolinsek, B., Krsnik, J. and Gorjanc, G.

Interaction between GH gene polymorphism and expression of leptin and SCD (stearoyl-

coA desaturase) in Japanese Black cattle 20 33
Sugimoto, K., Kobashikawa, H., Ardiyanti, A., Sugita, H., Hirayama, T., Suzuki, K., Suda, Y.,

Yonekura, S., Roh, S.-G. and Katoh, K.

Single-step genomic breeding value for milk of Holstein in the Czech Republic 21 34
Pribyl, J., Boleckova, J.,, Haman, J., Kott, T, Pribylova, J., Simeckova, M., Vostry, L., Zavadilova, L.,
Cermak, V., Ruzicka, Z, Splichal, J., Verner, M., Motycka, J. and Vondrasek, L.

Sensitivity analyses to prior probabilities on genomic breeding values prediction 22 34
Romdn-Ponce, S.1., Samoré, A.B., Dolezal, M., Banos, G., Meuwissen, T.H.E. and Bagnato, A.

Genetic parameters for test-day milk yields and somatic cell score in Aosta Pie Red cattle 23 35
Cappelloni, M., Mantovani, R. and Fioretti, M.

Proportional contributions of different breeds to Lithuanian red cattle using pedigree

information when only a fraction of the population has been analyzed 24 35
Petrakova, L. and Razmaite, V.
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Infrared termography to evaluate thermal comfort in Nellore cattle 25 36
Martello, L.S., Leme, P.R., Silva, S.L., Gomes, R.C,, Oliveira, C.L., Canata, T.F., Souza, J.L.F. and
Zillig Neto, P.

Session 05. Free communications in horse production

Date: 29 August 2011; 08:30 - 12:30 hours
Chairperson: Saastamoinen

Theatre Session 05 no. Page

Small intestinal digestibility of cereal starch, protein, and fatty acids in fistulated
horses 1 36
Jensen, S.K., Hymaller, L. and Dickow, M.S.

In vivo fibre digestibility and SCFA in caecum and blood plasma of Norwegian cold-blooded
trotter horses fed different diets 2 37
Brakner, C., Austbg, D., Neesset, J.A., Bach Knudsen, K.E. and Tauson, A.H.

The 13C-bicarbonate tracer technique for estimation of CO, production and energy
expenditure in ponies 3 37
Jensen, R.B., Junghans, P. and Tauson, A.-H.

Changes on body weight and body condition in the Lusitano broodmare 4 38
Fradinho, M.J., Correia, M.J., Beja, F., Rosa, A., Perestrello, F., Bessa, R.J.B., Ferreira-Dias, G. and
Caldeira, R.M.

3-d video morphometric measurements of conformation of the Icelandic horse: estimated
means, variation and repeatability of measurements 5 38
Kristiansson, T., Arnason, T., Bjornsdottir, S., Crevier-Denoix, N. and Pourcelot, P.

An alternative tool for stress assessment during competition in horses: preliminary results 6 39
Sdnchez, M.J.,, Bartolomé, E., Schaefer, A., Cook, N., Molina, A. and Valera, M.

Assessment of skinfold thickness as a factor related to chronic progressive lymphoedema in
Belgian draught horses 7 39
De Keyser, K., Janssens, S. and Buys, N.

Liposomes of phospholipids, a promising approach for stallion sperm freezing 8 40
Barenton, M., Couty, I, Labbé, C., Méa-Batellier, F., Duchamp, G., Yvon, J.-M., Desherces, S.,

Schmitt, E. and Magistrini, M.

Poster Session 05 no. Page

Prevention of secondary nutritional hyperparathyroidism in horses using organic minerals 9 40
Gobesso, A.A.O., Wajnsztejn, H., Gonzaga, I.V.F., Taran, F.M.P. and Moreira, C.G.

Linkage of driving performance test parameters in Old Kladruber Horse 10 41
Majzlik, I, Andrejsovd, L., Hofmanovd, B. and Vostry, L.

Oxidative status of horse feeds found on the Scandinavian market 1 41
Martinsen, T.S. and Lagatie, O.

Relationship between linear conformation traits and morphological scores in the Spanish

Purebred 12 42
Sdnchez, M.J., Azor, P.J., Gémez, M.D., Bartolomé, E. and Valera, M.
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Semen physiological parameter changes in different ejaculates from the same stallion 13 42
Siukscius, A., Pileckas, V., Kutra, J., Urbsys, A. and Nainiene, R.

Effect of including ricinoleic acid from castor oil (Ricinus communis L.) in the diet of horses:
hematological and biochemical parameters 14 43
Nunes Gil, P.C., Centini, T.N., Francoso, R., Gandra, J.R. and Gobesso, A.A.O.

Fatty acid composition of Mongolian mare milk fat 15 43
Minjigdorj, N., Haug, A. and Austbg, D.

Session 06. Free communications in sheep and goat production

Date: 29 August 2011; 08:30 - 12:30 hours
Chairperson: Papachristoforou

Theatre Session 06 no. Page

Evaluation of polyherbal supplementation on methane emission from dairy goats 1 44
Mirzaei, F., Prasad, S. and Mohini, M.

Prion protein gene (PRNP) genetic diversity in local Greek and Skopelos goat breeds 2 44
Kanata, E., Panagiotidis, C.H., Ligda, C., Georgoudis, A. and Sklaviadis, T.

Comparision of lifetime production in Bovec and Improved Bovec sheep 3 45
Kompan, D. and Gorjanc, G.

Effect of phytogenic feed additives on performance parameters of fattening lambs 4 45
Ringdorfer, F.
Effects of feed location, roof and weather factors on sheep behaviour in outdoor yards 5 46

Jorgensen, G.H.M. and Boe, K.E.

Milk protein variants and their associations to milk performance traits in East Friesian Dairy
sheep 6 46
Giambra, 1.J., Brandt, H. and Erhardt, G.

Lamb traceability evaluation by visual ear tags, electronic boluses and retinal
imaging 7 47
Rojas-Olivares, M.A., Caja, G., Carné, S., Costa-Castro, A., Salama, A.K.K. and Rovai, M.

Effect of cereal grain source in flushing diet on reproductive efficiency and concentration of

blood parameters in Shaal ewes 8 47
Sadeghipanah, H., Zare Shahneh, A., Pahlevan Afshar, K., Asadzadeh, N., Aliverdinasab, R.,

Javaheri Barfourooshi, H., Aghashahi, A. and Khaki, M.

Grazing saltbush (Atriplex spp.) during summer improves vitamin E concentration in muscle
and the colour stability of retail meat cuts 9 48

Fancote, C.R., Norman, H.C., Vercoe, P.E., Pearce, K.L. and Williams, I.H.

Healthier goats: a project for eradicating contagious diseases in norwegian goats 10 48
Lindheim, D., Leine, N. and Salverad, L.
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Poster Session 06 no. Page

Studies on major milk proteins polymorphism in Carpathian local goat breed and in F1
hybrids (Carpathian x Saanen) M
Lazar, C., Pelmus, R., Marin, D. and Ghita, E.

Short study of major milk protein polymorphism in local sheep breed 12
Pelmus, R.S., Lazar, C., Pistol, G., Marin, D., Gras, M. and Ghita, E.

Effect of the buffer system on fluorescence yield when evaluating membrane integrity of
ram sperm 13
Ydniz, J.L., Mateos, J.A. and Santolaria, P.

Effect of drying and fixation on sperm nucleus morphometry in the ram 14
Ydniz, J.L., Vicente-Fiel, S. and Santolaria, P.

Genetic parameters for chosen udder morphology traits in sheep 15
Margetin, M., Capistrdk, A., Apolen, D., Milerski, M. and Oravcovd, M.

Partitioning of milk accumulation in the udder of Tsigai, improved Valachian and
Lacaune ewes 16
Macuhovd, L., Uhrincat, M., Macuhovd, J. and Tancin, V.

Influence of stocking density on behavior of feedlot lambs 17
Leme, TM.C,, Titto, C.G., Amadeu, C.C.B., Fantinato Neto, P.,, Alves Vilela, R., Geraldo, A.C.A.P.M.
and Titto, E.A.L.

Influence of pre-slaughter management on cortisol level in lambs 18
Titto, E.A.L., Leme, T.M.C,, Titto, C.G., Amadeu, C.C.B., Fantinato Neto, P, Vilela, R.A. and
Pereira, A.M.F.

The effect of dietary crude protein different levels and probiotic on fattening performance
and blood metabolites of Kordish three monthes male lambs 19
Delkhorooshan, A., Forughi, A.R., Soleimani, A., Vakili, R. and Vosooghi Poostin Doz, V.

Absorptive mucosa of goat kids fed lyophilized bovine colostrum 20
Moretti, D.B., Nordi, W.M., Lima, A.L., Pauletti, P. and Machado-Neto, R.

Effect of feeding lyophilized bovine and goat colostrum on serum antibodies fluctuation in
newborn goat kids 21
Lima, A.L., Moretti, D.B., Nordi, W.M., Pauletti, P,, Susin, I. and Machado-Neto, R.

Performance of lambs fed diets with different proportions of physic nut meal

(Jatropha curcas) 22
Oliveira, P.B., Lima, P.M.T.,, Campeche, A.L., Mendonga, S., Cabral Filho, S.L.S., Mcmanus, C.,

Abdalla, A.L. and Louvandini, H.

Biosecurity practices in goats of the region of Coquimbo, Chile 23
Maino, M., Lazcano, C., Soto, A., Duchens, M., Perez, P. and Aguilar, F.

Ad libitum feed intake patterns of sheep are repeatable 24
Bickell, S.L., Toovey, A.F., Revell, D.R. and Vercoe, P.E.

Fattening and carcass quality characteristics and ultrasound measurements of heavy lambs
of Tsigai sheep in Slovakia 25
Poldk, P, Tomka, J., Krupovd, Z,, Krupa, E. and Oravcovd, M.
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Relationship between electrical condutivity and milking fraction of milk of Murciano-
Granadina goats
Romero, G., Pantoja, J.C., Sendra, E., Alejandro, M., Peris, C. and Diaz, J.R.

Longissimus muscle fatty acid profile of lambs fed a high-concentrate diet containing
canola, sunflower or castor oil

Maia, M.O., Ferreira, E.M., Nolli, C.P,, Gentil, R.S., Polizel, D.M., Petrini, J., Pires, A.V., Mouréo, G.B.

and Susin, |.

Response to a divergent selection based on somatic cell counts in Alpine dairy goats
Caillat, H., Bouvier, F., Guéry, E., Martin, P, Rainard, P. and Rupp, R.

Induction and synchronization of ovulation by combining the male effect, intravaginal
progesterone capsules and cloprostenol, in goats during the non-breeding season
Gomez-Brunet, A., Toledano, A., Coloma, M.A., Velazquez, R., Castano, C., Carrizosa, J.A.,
Urrutia, B., Santiago, J. and Lépez, A.

Session 07. Life-cycle assessment of livestock production
(SOLID/ANIMALCHANGE Symposium)

Date: 29 August 2011; 08:30 - 12:30 hours
Chairperson: Gerber

26

27

28

29

Theatre Session 07 no.

Environmental impact associated with freshwater use along the life cycle of animal products

De Boer, I.J.M., Hoving, I.E. and Vellinga, T.V.

Life cycle assessment of milk at the farm gate
Kristensen, T., Mogensen, L., Knudsen, M.T,, Flysjo, A. and Hermansen, J.E.

Carbon footprinting of New Zealand lamb from an exporting nation’s perspective
Ledgard, S.F., Lieffering, M., Coup, D. and O’brien, B.

A life cycle assessment of seasonal grass-based and confinement total mixed ration dairy
farms
O’brien, D., Shalloo, L., Patton, J., Buckley, F., Grainger, C. and Wallace, M.

Is feeding more maize silage to dairy cows a good strategy to reduce greenhouse gas
emissions?
Van Middelaar, C.E., Dijkstra, J., Berentsen, P.B.M. and De Boer, |.J.M.

Comparing strategies to aggregate environmental performances of individual farms into a
dairy sector score
Dolman, M.A., Vrolijk, H.C.J. and De Boer, I.J.M.

Greenhouse gas emissions of Spanish sheep farming systems: allocating between meat
production and ecosystem services
Ripoll-Bosch, R., De Boer, I.J.M., Bernués, A. and Vellinga, T.

Evaluation of the environmental sustainability of different European pig production
systems using life cycle assessment

Dourmad, J.Y., Ryschawy, J., Trousson, T., Gonzalez, J., Houwers, H.W.J., Hviid, M., Nguyen, T.L.T.
and Morgensen, L.
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Measuring water footprints in dairy production worldwide in a climate change scenarios 9 62
Sultana, M.N., Uddin, M.M., Ndambi, O.A. and Hemme, T.

Nitrogen and mineral content in broilers 10 63
Schlegel, P. and Menzi, H.

Session 08. Liver metabolism in dairy cows during the transition period

Date: 29 August 2011; 08:30 - 12:30 hours
Chairperson: Van Dorland

Theatre Session 08 no. Page

Carbon cycles, pyruvate carboxylase, and the potential for chaos in liver of dairy cows
during the transition to lactation 1 63
Donkin, S.S.

Contribution of amino acids to liver gluconeogenesis in transition dairy cows 2 64
Larsen, M. and Kristensen, N.B.

The activity of glycosidase enzymes in serum of dairy cows in their first lactation 3 64
Marchewka, J., Grzybek, W., Horbariczuk, K., Pyzel, B., Bagnicka, E., Strzatkowska, N.,
Krzyzewski, J., Potawska, E., J62wik, A. and Horbariczuk, J.O.

Gluconeogenesis and mammary metabolism and their links with milk production in
lactating dairy cows 4 65
Lemosquet, S., Lapierre, H., Galindo, C.E. and Guinard-Flament, J.

Holstein cows in early lactation: milk and plasma fatty acids contents along with plasma
metabolites and hormones as influenced by days in milk, parity and yield 5 65
Knapp, E., Dotreppe, O., Hornick, J.L., Istasse, L. and Dufrasne, I.

Effect of supplementing linseed on liver, adipose and mammary gland metabolism in

periparturient dairy cows 6 66
Mach, N., Zom, R.L.G., Widjaja, A., Van Wikselaar, P, Weurding, R.E., Goselink, R.M.A.,

Van Baal, J., Smits, M.A. and Van Vuuren, A.M.

Pre-calving liver activity and post-calving relationships among biochemical and
haematological profiles of dairy cows 7 66
Abeni, F.,, Cavassini, P. and Petrera, F.

Poster Session 08 no. Page

Effects of an induced hypoglycemia for 48 hours on metabolism in lactating dairy cows 8 67
Van Dorland, H.A., Kreipe, L., Vernay, M.C.M.B., Oppliger, A., Wellnitz, O. and Bruckmaier, R.M.

Effect of abomasal casein infusion in post partum transition dairy cows 9 67
Larsen, M. and Kristensen, N.B.
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Session 09. Impact of farm technology on nutrition and feeding strategies

Date: 29 August 2011; 08:30 - 12:30 hours
Chairperson: De Koning

Theatre Session 09 no.
Prospects for a regional feed centre 1
Galama, P.J.

e-Cow: a web-based animal model that predicts herbage intake, milk yield and live weight
change in dairy cows at grazing 2
Baudracco, J., Lopez-Villalobos, N., Holmes, C.W., Comeron, E.A., Macdonald, K.A. and

Barry, T.N.

Including rapeseed in the concentrate of grazing dairy cows improves nutritional quality
of milk 3
Prestlokken, E., Storlien, T.M., Helberg, A., Galmeus, D. and Harstad, O.M.

Including rapeseed in the concentrate of grazing dairy cows lowers enteric methane
production 4
Storlien, T.M., Beauchemin, K., Mcallister, T., Prestlokken, E., Helberg, A., Galmeus, D., Risdal, M.

and Harstad, O.M.

Effect of the feed allowance level on the growth performance of boars vaccinated against
gonadotrophin-releasing factor, using ImprovacTM, and consequence on nutritional
requirements after the second injection 5
Quiniou, N., Monziols, M., Colin, F., Goues, T. and Courboulay, V.

Poster Session 09 no.

Effect of two alternative feed supplements on ruminal physicochemical parameters in dairy
cows 6
Bayourthe, C., Monteils, V., Julien, C., Aubert, T. and Arturo-Schaan, M.

Milk fatty acids content in buffalo fed two ryegrass diets 7
Chiariotti, A., Pace, V., Carfi, F. and Tripaldi, C.

The effects of combining sodium hydroxide treatment with fungal cellulases on the in vitro
fermentation characteristics of wheat straw 8
Adebiyi, A.O. and Chikunya, S.

High-yielding dairy cows and contet of non-structural carbohydrates in the nutrition during
a transition period 9
Mudrik, Z., Hucko, B., Kodes, A., Polakova, K. and Kudrna, V.

Effects of different levels of sunflower residue silage replacing with alfalfa hay and corn

silage on nutrient digestibility of Mohabadi dairy goats 10
Pirmohammadi, R.
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Session 10. Environmental value of animals genetic resources
(Animal Genetic Resources symposium session)

Date: 29 August 2011; 14:00 - 18:00 hours
Chairperson: Gandini

Theatre Session 10 no. Page

Potential for conservation of local livestock breeds through delivery of ecosystem services
Small, R.W.

Traditional low producing dairy breeds used as suckler cows, a threat or a future oriented
solution?
Seether, N. and Rehnberg, A.C.

The Norwegian Coastal Goat, the queen of the coastal alpine heaths in Norway
Stubsjeen, L. and Seether, N.

The development of population structure and inbreeding parameters in dairy cattle breeds
kept for conservation and grazing purposes
Rehnberg, A.C. and Szether, N.

173
2 73
3 74
4 74

Session 11. Genomic selection - application, ownership, and economics in

dairy cattle (Interbull symposium)

Date: 29 August 2011; 14:00 - 18:00 hours
Chairperson: Reents and Coffey

Theatre Session 11 no. Page

m Harmonization and joint evaluation in Interbull MACE as basis for genomic
evaluation
Wickham, B.

m Opportunities to optimize the role of functional traits in dairy breeding goals using
genomic information
Strandberg, E.

m Animal breeding in the genomics era: challenges and opportunities for the maintenance of
genetic diversity
Simianer, H., Chen, J. and Erbe, M.

m Application potential of genomics beyond elite animals’ evaluations
Winters, M. and Coffey, M.P.

Implementation of genomics in dairy cattle breeding schemes and uptake by the farmers:
North American perspective
Funk, D.

Implementation of genomics in dairy cattle breeding schemes and uptake by the farmers:
European perspective
Reents, R.

Genomic selection from a farmer’s point of view
Gunnarrson, L.I.

1 75
2 75
3 76
4 76
5 77
6 77
7 78
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Interbull’s role in the era of genomics 8 78
Philipsson, J.

Session 12. Link between rumen genome, nutrition and milk protein synthesis

Date: 29 August 2011; 14:00 - 18:00 hours
Chairperson: Van Vuuren

Theatre Session 12 no. Page

Contribution of rumen ciliates to host digestive system: usefulness of specific genes
sequences 1 79
Belanche, A. and Balcells, J.

Effect of different sources of non-protein nitrogen on the ciliated protozoa concentration in
Nellore steers 2 79
Corte, R.R.P.S., Nogueira Filho, J.C., Britto, F.O., Leme, P.R. and Manella, M.

Effect of forage source and a supplementary methionine hydroxy analogue on rumen
fermentation parameters 3 80
Whelan, S.J., Mulligan, F.J., Callan, J.J. and Pierce, K.M.

Nutrients digestibility and blood constituents of dairy buffaloes fed diet supplemented
with flaxseed 4 80
Kholif, S.M., Morsy, T.A., Abedo, A.A., El-Bordeny, N.E., Abd El-Aziz, M. and Abdo, M.M.

Milk urea nitrogen (MUN) as a tool to assess the nutritional status of buffaloes in Iran 5 81
Golghasemgharehbagh, A., Pirmohammadi, R., Ghoreishi, S.F. and Rezaei, S.A.

Nutritional regulation of mammary protein synthesis 6 81
Hanigan, M. and Arriola, S.

Characterizing individual differences in performance responses to a nutritional challenge 7 82
Schmidely, P, Duvaux-Ponter, C., Laporte-Broux, B., Tessier, J. and Friggens, N.C.

Poster Session 12 no. Page

Effect of rumen protected methionine on nitrogen metabolism in lactating mediterranean
buffaloes fed a reduced-protein diet 8 82
Pace, V., Chiariotti, A., Conto, G., Carfi, F.,, Di Giovanni, S., Mazzi, M. and Terramoccia, S.

Effect of anaerobic enzyme matrix on the digestibility, rumen parameters and lambs
growth performance 9 83
Gado, H. and Borhami, B.E.

Effect of dry period length, and lipogenic vs. glucogenic diets on dry matter intake, milk

production and composition in Holstein dairy cows 10 83
Soleimani, A., Moussavi, A.H., Tahmasbi, A., Danesh Mesgaran, M. and Golian, A.
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Session 13. Animal Task Force: Food security policy perspectives for industry
and research

Date: 29 August 2011; 14:00 - 18:00 hours
Chairperson: Vriesekoop

Theatre Session 13 no. Page

Food Security: Policy perspectives for industry and research 1 84
Vriesekoop, PW.J., Williams, J., Tubb, R. and Jensen, J.

Session 14. Breeding for resource and environmental efficiency

Date: 29 August 2011; 14:00 - 18:00 hours
Chairperson: Lavendahl

Theatre Session 14 no. Page

High animal production efficiency for less environmental footprints: opportunities and
challenges 1 84
Zebeli, Q. and Klevenhusen, F.

Chasing multiple breeding goals - can genetics deliver multiple public-private good
outcomes? 2 85
Wall, E. and Moran, D.

Methane, animal breeding and beef and sheep farmers’ readiness for uptake 3 85
Bruce, A.
Mitigation options of greenhouse gas emissions for Finnish beef production 4 86

Bougquet, P, Hietala, P. and Juga, J.

Breeding for resource efficiency in grazing animals on resource-poor rangelands 5 86
Rauw, W.M.

Novel estimation of residual energy intake and their quantitative trait loci in growing-

finishing pigs 6 87
Shirali, M., Doeschl-Wilson, A., Knap, P.W., Duthie, C., Kanis, E., Van Arendonk, J.A.M. and

Roehe, R.

Genetic parameters for residual energy intake and its relationships with production and
other energy efficiency traits in Nordic Red dairy cattle 7 87
Liinamo, A.-E., Mdntysaari, P. and Mdntysaari, E.A.

Application of random regression models for Gaussian and binary traits to estimate genetic
parameters in low input dairy cattle herds 8 88
Yin, T, Bapst, B., Kbnig-Vb., U., Simianer, H. and Kénig, S.

Application of lactation efficiency in pig breeding programs 9 88
Bergsma, R. and Knol, E.F.

Genetic selection for lower predicted methane emissions in dairy cattle 10 89
De Haas, Y., Windig, J.J., Calus, M.P.L., Bannink, A., De Haan, M., Dijkstra, J. and Veerkamp, R.F.

Animal variation in methane emission from breath of Danish Red, Holstein and Danish Jersey 11 89
Lassen, J., Levendahl, P. and Madsen, J.
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Poster Session 14 no. Page

Monitoring and status of Lithuanian farm animal breeds 12 20
Sveistiene, R., Razmaite, V. and Muzikevicius, A.

Genetic correlations between traits scored with detailed and simplified exterior systems in
Norsvin Landrace 13 90
Aasmundstad, T, Grindflek, E. and Vangen, O.

Breeding values for production efficiency in the Swiss dairy breeding programs 14 91
Cutullic, E., Bigler, A., Schnyder, U. and Flury, C.

Genetic and economic evaluation of different Sahiwal cattle breeding programmes in Kenya 15 91
llatsia, E.D., Roessler, R., Kahi, A.K. and Valle Zdrate, A.

Session 15. Feeding practices and social constraints in horse housing

Date: 29 August 2011; 14:00 - 18:00 hours
Chairperson: Sendergaard

Theatre Session 15 no. Page
How to keep and feed horses in groups? 1 92
Sendergaard, E.

Housing of trotters in Norway — a survey 2 92

Boe, K.E. and Jorgensen, G.H.M.

Impact of unrelated adults on the behaviour of weanlings and young horses 3 93
Henry, S., Bourjade, M. and Hausberger, M.

Enrichment items during turnout - effect on horse behaviour? 4 93
Boe, K.E. and Jargensen, G.H.M.

Relations between management, emotionality and cognitive abilities in riding school horses 5 94
Lesimple, C., Fureix, C., Richard-Yris, M.A. and Hausberger, M.

Injury recording in horses kept in groups 6 94
Mejdell, C.M., Jargensen, G.H.M., Rehn, T., Keeling, L. and Bge, K.E.

Session 16. Challenges of rangeland farming systems (economics, grazing,
reproduction, health and welfare)

Date: 29 Auguﬂst 2011; 14:00 - 18:00 hours
Chairperson: Adngy

Theatre Session 16 no. Page

w From grass to food - utilization of Norway rangeland for meat production 1 95
Holand, @. and Steinheim, G.

Sustainable rangeland utilization for sheep and goat production in Iceland 2 95
Dyrmundsson, O.R.
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Investigation of the present situation and trends in the Cyprus sheep and goat
sector 3 96
Papachristoforou, C., Hadjipavlou, G., Miltiadou, D. and Tzamaloukas, O.

Sustainable goat husbandry in Turkey 4 926
Olfaz, M., Onder, H. and Tozlu, H.

The use of GPS, pedometry and acoustics to infer activity of grazing animals 5 97
Ungar, E.D.

Effects of sheep grazing on sandy soils and turf quality 6 97

Pistoia, A., Bondi, G., Casarosa, L., Poli, P. and Masciandaro, G.

Fatty acid profile of typical Norwegian lambs sustained entirely on fresh mountain pastures 7 98
Mushi, D.E., Steinheim, G., Johannessen, R., Thomassen, M. and Eik, L.O.

Fat tailed sheep from Southern Africa: a special reference to the Damara 8 98
Almeida, A.M.
Milk quality of goats at mountain pasture grazing 9 99

Dannem, I, Randby, A.T. and Haug, A.

An application of data envelopment analysis to measure technical efficiency on a sample of
Irish dairy farms 10 99
Kelly, E., Shalloo, L., Geary, U. and Wallace, M.

Effect of pre-grazing herbage mass on milk production, grass dry matter intake and grazing
behaviour of dairy cows M 100
Tuhon, G., Kennedy, E., Hennessy, D., Kemp, P, Lopez Villalobos, N. and O’ Donovan, M.

Poster Session 16 no. Page
Behavioral aspects of Caracu and Red Angus cattle breeds in a pasture with shade and

water immersion 12 100
Geraldo, A.C.A.P.M., Pereira, A.M.F., Nogueira Filho, J.C.M. and Titto, E.A.L.

Effect of limited vs. ad libitum concentrate feeding on the performance and carcass and

meat quality of Parda de Montaia bulls finished on pasture 13 101
Casasus, 1., Joy, M., Alberti, P. and Blanco, M.

Session 17. Use of new technologies for breeding and management of pigs
and cattle

Date: 29 August 2011; 14:00 - 18:00 hours
Chairperson: Knap

Theatre Session 17 no. Page

Automated activity monitoring as a management tool in dairy production 1 101
Munksgaard, L.

Prediction of cow pregnancy status using conventional and novel mid infrared predicted

milk traits 2 102
Hammami, H., Bastin, C., Gillon, A., Soyeurt, H. and Gengler, N.
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Development and validation of a automatic optical systems for the control of the body
condition score of dairy cows 3
Salau, J., Junge, W., Harms, J. and Suhr, O.

SpermVital - field trials with this new semen processing approach 4
Kommisrud, E., Grevle, I.S., Sunde, J., Garmo, R.T. and Klinkenberg, G.

The use of computerized tomography in pig breeding 5
Kongsro, J.

Differences in body composition between pigs crossbreds of 30 kg measured in vivo by
computed tomography 6
Carabus, A., Gispert, M., Rodriguez, P, Brun, A., Francas, C., Soler, J. and Font | Furnols, M.

Use of loin intramuscular fat content predicted with ultrasound technology in the Canadian
swine improvement program 7
Maignel, L., Daigle, J.P,, Groves, J., Wyss, S., Fortin, F. and Sullivan, B.

Modelling the dynamics of feed intake in growing pigs; interest for modelling populations
of pigs 8
Vautier, B., Quiniou, N., Van Milgen, J. and Brossard, L.

An integrated automatic traceability system for the salami swine meat chain based on RFID
technology 9
Beretta, E., Nava, S., Montanari, U. and Lazzari, M.

Poster Session 17 no.
Modeling and monitoring sows’ activity types in the farrowing house using 3D acceleration
data 10

Cornou, C., Lundbye-Christensen, S. and Kristensen, A.R.

Detecting sows’ parturition using 3D acceleration measurements 1
Cornou, C. and Lundbye-Christensen, S.

Genetic analyses of carcass, meat and fat quality traits measured by computed tomography
and near-infrared spectroscopy in Norwegian Landrace and Duroc pigs 12
Gjerlaug-Enger, E., Kongsro, J., Olsen, D., Aass, L., @degard, J. and Vangen, O.

Session 18. Free communications: parameter estimation and molecular
genetics

Date: 29 August 2011; 14:00 - 18:00 hours
Chairperson: Pollott

Theatre Session 18 no.
The contribution of social genetic effects to the heritable variation of growth and feed
intake of Swiss Large White pigs from a testing station 1

Canario, L. and Hofer, A.

Estimation of genetic variation in macro- and micro-environmental sensitivity 2
Mulder, H.A., Rénnegadrd, L., Fikse, W.F., Veerkamp, R.F. and Strandberg, E.

Inbreeding effective population size in composite beef cattle breeds 3
Cantet, R.J.C.
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Effect of the gene diacylglycerol-O-transferase 1 (DGAT1) polymorphism on the global
expression pattern of genes in the mammary gland tissue of dairy cows 4 109
Mach, N., Blum, Y., Causeur, D., Lagarrigue, S. and Smits, M.

Direct and maternal genetic relationships between calving ease, fertility, production and
somatic cell count in UK Holstein-Friesian heifers 5 109
Eaglen, S.A.E., Coffey, M.P.,, Woolliams, J.A. and Wall, E.

Genetic and environmental variability of goat milk FTIR spectra 6 110
Dagnachew, B.S. and Adney, T.

Genetic response of milk coaugulation properties in Italian Holstein Friesian dairy cattle
population using different sets of genetic parameters 7 110
Pretto, D., Lépez-Villalobos, N. and Cassandro, M.

Genetic analysis of twinning rate and milk yield using a multiple-trait threshold-linear
model in Japanese Holsteins 8 m
Masuda, Y., Baba, T., Kaneko, H. and Suzuki, M.

Additive and dominance genetic effects for litter size components in Pannon White rabbits 9 11
Nagy, I, Gorjanc, G., Curik, I, Farkas, J. and Szendré, Z.

Genetic assessment of fighting ability in Valdostana cattle breeds 10 112
Sartori, C. and Mantovani, R.

Possibilities for organic cattle breeding 1 112
Nauta, W.J. and Roep, D.

Estimation of genetic parameters for test day milk yield in a seasonal calving system 12 13
Mc Carthy, J. and Veerkamp, R.F.

mtDNA diversity of some Turkish native goat breeds 13 13
Cinar Kul, B. and Ertugrul, O.

Optimizing cryopreservation — determining the core set of the semen bank 14 114
Nikkonen, T., Strandén, |. and Mdki-Tanila, A.

Session 19. Architecture of quantitative traits

Date: 30 August 2011; 14:00 - 18:00 hours
Chairperson: Varona

Theatre Session 19 no. Page

The genetic architecture of quantitative traits 1 14
Goddard, M.

Estimation of the effective number of genes underlying quantitative traits based on
chromosomal partitioning of the genomic variance 2 115
Simianer, H., Erbe, M., Kbnig, S. and Pimentel, E.C.G.

Empirical determination of the number of independent chromosome segments based on

cross-validated data 3 115
Erbe, M., Reinhardt, F. and Simianer, H.
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Understanding dominance
Wellmann, R. and Bennewitz, J.

Application of spike and slab variable selection for the genome-wide estimation of genetic
effects and their complexity
Wittenburg, D. and Reinsch, N.

Using whole genome sequence data to predict phenotypic traits in Drosophila melanogaster 6

Ober, U,, Stone, E.A., Rollmann, S., Mackay, T., Ayroles, J., Richards, S., Gibbs, R., Schlather, M.
and Simianer, H.

Understanding the genetics of complex traits in milk using RNA sequencing
Medrano, J.F., Wickramasinghe, S., Islas-Trejo, A. and Rincon, G.

Building gene networks underlying traits routinely recorded in dairy cattle
Szyda, J., Kamiriski, S. and Zarnecki, A.

Mapping of fertility traits in the combined Nordic red dairy cattle population by genome-
wide association
Schulman, N.F., Sahana, G., Iso-Touru, T, Tiirikka, T.,, Lund, M.S. and Vilkki, J.H.

Dissection of genetic variation in the neighbourhood of the SIGLEC5 and DGAT1 genes
underlying traits routinely evaluated in dairy cattle
Suchocki, T, Szyda, J., Kamiriski, S., Rus¢, A. and Zarnecki, A.

Integrating QTL controlling fatness, lipid metabolites and gene expressions to genetically
dissect the adiposity complex trait in a meat chicken cross

Blum, Y., Demeure, O., Désert, C., Guillou, H., Bertrand-Michel, J., Filangi, O., Le Roy, P, Causeur,
D. and Lagarrigue, S.

Complex Inheritance of melanoma and pigmentation of coat and skin in grey horses
Sélkner, J., Druml, T., Seltenhammer, M.H., Sundstrém, E., Pielberg, G.R., Andersson, L. and
Curik, 1.

10

12

Poster Session 19 no.

QTL for female fertility traits in the Nordic Holstein cattle using genome-wide association

mapping
Héglund, J.K., Sahana, G., Guldbrandtsen, B. and Lund, M.S.

A QTL landscape of swine dry-cured ham sensory attributes and their association to
intramuscular fat content and composition

Pena, R.N., Gallardo, D., Guardia, M.D., Reixach, J., Arnau, J., Ramirez, O., Amills, M. and
Quintanilla, R.

Ultimate pH at 24 hours post mortem differential gene expression in the Longissimus
thoracis muscle of IberianxLandrace back-crossed pigs
Noguera, J.L., Casellas, J., Pena, R., Folch, J.M., Ferndndez, A.l. and Ibafez-Escriche, N.

Differential gene expression linked to fatty acid profile in the Longissimus thoracis muscle
of IberianxLandrace back-crossed pigs
Ibanez-Escriche, N., Noguera, J.L., Pena, R.N., Folch, J.M., Fernandez, A.l. and Casellas, J.

Targeted genetical genomics to detect causative mutations
Nadaf, J., Berri, C.M., Godet, E., Dunn, I.C., Le Bihan-Duval, E. and De Koning, D.J.
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Cytoplasmic line effects for birth weight and preweaning growth traits in the Asturiana de
los Valles beef cattle breed 18
Pun, A., Goyache, F., Cervantes, |. and Gutiérrez, J.P.

Session 20. The best cow for environmental efficiency

Date: 30 August 2011; 14:00 - 18:00 hours
Chairperson: Klopcic

Theatre Session 20 no.
Improving environmental sustainability of the dairy cow 1
Capper, J.L.
Interactions between dairy cow nutrition and environmental burdens 2
Sebek, L.B.J.

The best dairy cow system for future in terms of environment, economics and social criteria

- worldwide 3
Hemme, T.
High milk production and good reproduction: is it possible? 4

Zeron, Y., Galon, N. and Ezra, E.

Impact of breeding strategies using genomic information on fitness and health 5
Egger-Danner, C., Willam, A., Fuerst, C., Schwarzenbacher, H. and Fuerst-Waltl, B.

Genetic analysis of calf vitality in Dutch dairy cows 6
Van Pelt, M.L. and De Jong, G.

Future breeding goals in beef cattle: effect of changed production conditions on economic
values 7
Aby, B.A., Vangen, 0., Aass, L. and Sehested, E.

Economic selection indexes for various breeds under different farming and production
systems in Slovenia 8
Klopcic, M., Veerkamp, R.F., Zgur, S., Kuipers, A., Dillon, P. and De Haas, Y.

The relationship between diet characteristics, milk urea, nitrogen excretion and ammonia
emissions in dairy cows 9
Bracher, A., Miinger, A., Stoll, W., Schlegel, P. and Menzi, H.

Genetic relationships between energy balance, fat protein ratio, body condition score and
disease traits in Holstein Friesians 10
Buttchereit, N., Stamer, E., Junge, W. and Thaller, G.

Fat-to-protein-ratio in early lactation as an indicator of herdlife for first lactation dairy cows 11
Bergk, N. and Swalve, H.H.

Genetic associations between feed efficiency and fertility in beef cattle 12
Crowley, J.J., Evans, R.D. and Berry, D.P.

Poster Session 20 no.

Efficiency of milk production in farms with a high share of grasslands 13
Litwinczuk, Z., Teter, W., Chabuz, W. and Stanek, P.
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Heart rate variability measured at milking in primiparous and multiparous cows
Speroni, M. and Federici, C.

Motivating factors in Swedish young cattle production
Bostad, E., Swensson, C. and Pinzke, S.

Use of an electronic system for automatic calving detection in dairy cattle: technical and
economical preliminary results
Marchesi, G., Tangorra, F.M., Pofcher, E.J. and Beretta, E.

Changes of metabolic conditions around calving affect oxidative stress and acute phase
protein in pluriparous dairy cows
Sgorlon, S., Guiatti, D., Trevisi, E., Ferrari, A. and Bertoni, G.

Session 21. Breeding programmes and genetic evaluation of horses

Date: 30 August 2011; 14:00 - 18:00 hours
Chairperson: Arnason

14

15

16

17

Theatre Session 21 no.

Genetic evaluations, genetic trends and inbreeding in Scandinavian trotter populations
Arnason, T.

Comparison of three different methodologies for the genetic evaluation of performance
traits in the trotter horses
Gomez, M.D., Molina, A., Menendez-Buxadera, A., Varona, L. and Valera, M.

The use of a Tobit-like-classification in genetic evaluation of German trotters
Bugislaus, A.-E., Stamer, E. and Reinsch, N.

Recommendations for implementation of optimal contribution selection of the Norwegian

and the North-Swedish cold-blooded trotter
Olsen, H.F., Klemetsdal, G. and Meuwissen, T.H.E.

Utilizing information from related populations for estimation of breeding values in a small

warmblood riding horse population
Furre, S., Heringstad, B., Philipsson, J.,, Viklund, A. and Vangen, O.

Improved understanding of breeding values of Swedish Warmblood horses
Viklund, A., Fikse, W.F. and Philipsson, J.

Comparison of models for genetic evaluation of Icelandic horses
Albertsdéttir, E., Arnason, T, Eriksson, S., Sigurdsson, A. and Fikse, W.F.

Genetic analyses of movement traits in German Warmblood horses
Becker, A.-C., Stock, K.F. and Distl, O.

Heritability and repeatability of young stallions jumping parameters
Lewczuk, D. and Ducro, B.

Genetic analyses of the Franches-Montagnes horse breed with genome-wide SNP data
Hasler, H., Flury, C., Haase, B., Burger, D., Stricker, C., Simianer, H., Leeb, T. and Rieder, S.

Genome-wide association study for osteochondrosis in warmblood horses
Distl, O., Lampe, V. and Dierks, C.
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Remaining questions about the inheritance of Roan coat color in horses 12
Langlois, B., Valbonesi, A. and Renieri, C.

Poster Session 21 no.
Genetic analysis of Romanian Lipizzaner from Sambata de Jos stud farm: reproductive

isolation and age structure 13
Maftei, M., Popa, R., Popa, D., Marginean, G., Vidu, L., Vlad, I., Pogurschi, E. and Girlea, M.

Partial results regarding the genetic analysis of Romanian Pure Arabian horses from

Mangalia stud farm: reproductive isolation and age structure 14
Maftei, M., Popa, R., Popa, D., Marginean, G., Vidu, L., Vlad, I., Pogurschi, E. and Girlea, M.

Influence of foreign trotter populations in the Spanish trotters horses’ breeding

values 15
Gomez, M.D., Cervantes, I, Valera, M. and Molina, A.

The genoype for coat colour genes as a conservation criterion to preserve the genetic

diversity in Menorca horses 16
Solé, M., Azor, P.J., Valera, M. and Gémez, M.D.

Integration of foreign breeding values for stallions into the Belgian genetic evaluation for
jumping horses 17
Vandenplas, J., Janssens, S. and Gengler, N.

Crossbreed genetic performance study in the eventing competition using the Spanish

Sport Horse as example 18
Cervantes, I, Bartolomé, E., Valera, M., Gutiérrez, J.P. and Molina, A.

Effect of year and season of birth, sex, sire and breeder on ossification of the distal

epiphysial cartilage of the radial bone in Thoroughbred horses 19
tuszczynski, J. and Pieszka, M.

The effects of season on plasma insulin-like growth factor (IGH-F) concentration in young
horses 20
tuszczynski, J. and Pieszka, M.

Status quo of the personality trait evaluation in German horse breeding 21
Pasing, S., Christmann, L., Gauly, M. and Kénig V. Borstel, U.

Pilot study on the OC(D) disease in Polish sport horse breeding population 22
Lewczuk, D., Bereznowski, A., Hecold, M. and Ktos, Z.

Development of a genetic evaluation for conformation traits for the Austrian Noriker

draught horse 23
Fuerst, C. and Fuerst-Waltl, B.

Genetic correlation between jumping and dressage performances of Belgian Warmblood
Horses 24
Brebels, M., Buys, N. and Janssens, S.

Intra-line and inter-line genetic diversity in sire lines of the Old Kladruber horse based on
pedigree information 25

Hofmanova, B., Vostry, L. and Majzlik, I.
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Phenotypic and genetic correlations to asses morphological patterns for ‘Menorca
dressage’ in Menorca horses 26
Solé, M., Gémez, M.D., Valera, M. and Molina, A.

Genome-wide association study of insect bite hypersensitivity in Dutch Shetland pony mares 27
Schurink, A., Ducro, B.J., Bastiaansen, J.W.M., Frankena, K. and Van Arendonk, J.A.M.

Genetic of melanoma in Old Kladruber horse 28
Vostry, L., Hofmanova, B., Vostra Vydrova, H., Majzlik, . and Pribyl, J.

Genetic parameters of insect bite hypersensitivity in Belgian Warmblood Horses 29
Peeters, L.M., Brebels, M., Buys, N. and Janssens, S.

Session 22a. Mastitis in non-dairy animals

Date: 30 August 2011; 14:00 - 15:45 hours
Chairperson: Bodin

Theatre Session 22a no.

Mastitis in meat sheep 1
Green, L.E., Huntley, S., Cooper, S., Monaghan, E., Smith, E.M., Bradley, A.J. and Purdy, K.

Mastitis in sows - current knowledge and opinions 2
Preissler, R. and Kemper, N.

Incidence of mastitis and its effect on the productive performances in Rasa Aragonesa ewes 3
Ruz, J.M., Marco, J., Folch, J. and Fantova, E.

Relevance of somatic cell count and bacteria for udder health in sheep 4
Kern, G., Traulsen, I., Kemper, N. and Krieter, J.

Behavior of electrical conductivity and yield ARIMA models for mastitis detection on dairy
goats 5
Romero, G., Roca, A., Peris, C. and Diaz, J.R.

Session 22b. Alternatives to drugs for parasite control in sheep and goats

Date: 30 August 2011; 16:15 - 18:00 hours
Chairperson: Gauly

Theatre Session 22b no.

Genetic resistance to natural gastrointestinal nematode infections in German sheep breeds 1
Idris, A., Moors, E., Kbnig, S. and Gauly, M.

Is the establishment rate and fecundity of Haemonchus contortus related to body or
abomasal measurements in sheep? 2
Idris, A., Moors, E., Erhardt, G. and Gauly, M.

The effect of age of lambs on response to natural A. phagocytophilum infection 3
Grova, L., Olesen, I, Steinshamn, H. and Stuen, S.

Reduced feeding space for ewes: effect on behaviour and feed intake 4
Boe, K.E. and Andersen, I.L.
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invited

Light treated bucks induce a well synchronized estrus and LH peak during anestrous season
by male effect in north Moroccan goats 5 151
Chentouf, M. and Bister, J.L.

Session 23. Consumer studies of the consequences of stopping piglet
castration

Date: 30 August 2011; 14:00 - 18:00 hours
Chairperson: Oliver

Theatre Session 23 no. Page

European Partnership: a stop to piglet castration in the EU 1 151
Bonafos, L.

Consumer attitude and acceptance of boar taint 2 152
Tacken, G., Font-I-Furnols, M., Panella-Riera, N., Blanch, M., Olivier, M., Chevillon, P., De Roest, K.,
Kallas, Z. and Gil, J.

Consumer studies of boar taint: what can we conclude? 3 152
Font | Furnols, M.

Androstenone cut-off levels for acceptability of entire male pork by French
consumers 4 153
Chevillon, P, Nassy, G., Gault, E., Lhommeau, T. and Bonneau, M.

Imbalances in supply and consumption of sustainable food products - recent Dutch findings 5 153
Backus, G.

Consumer awareness and acceptance of the method of surgical castration and the use of
vaccination (Improvac®) to control boar taint 6 154
Schmoll, ., Sattler, T. and Jdger, J.

Facing new EU policies towards animal welfare improvement: the relative importance of pig

castration 7 154
Kallas, Z., Gil, J.M., Panella-Riera, N., Blanch, M., Tacken, G., Chevillon, P, De Roest, K. and

Oliver, M.A.

Acceptability of meat with different levels of boar taint compounds for Spanish and English
consumers 8 155
Panella-Riera, N., Blanch, M., Kallas, Z., Gil, J.M., Gil, M., Oliver, M.A. and Font | Furnols, M.

Consumer perception of meat from entire male pigs as affected by labeling and

malodorous compounds 9 155
Trautmann, J., Meier-Dinkel, L., Gardemin, C., Frieden, L., Tholen, E., Knorr, C., Wicke, M. and

Mérlein, D.

Poster Session 23 no. Page
Description of EU pork consumers: a survey carried out in 6 countries 10 156

Panella-Riera, N., Blanch, M., Font | Furnols, M., Kallas, Z., Gil, J.M., Tacken, G., Chevillon, P,
De Roest, K., Gil, M. and Oliver, M.A.
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Session 24. Interactions between nutrition, genetics and health

Date: 30 August 2011; 14:00 - 18:00 hours
Chairperson: Van Duinkerken

Theatre Session 24 no.

The effect of long-term under/over feeding on milk and plasma fatty acids profile and on
insulin and leptin concentrations of sheep 1
Tsiplakou, E., Chadio, S. and Zervas, G.

Association between measurements of assessing selenium status in sheep 2
Van Ryssen, J.B.J., Coertse, R.J. and Smith, M.F.

Effect of mannan-oligosaccharide supplementation in calf milk replacer on zootechnical
and health performances of veal calves 3
Bertrand, G., Martineau, C., Andrieu, S. and Warren, H.

Effect of dietary threonine on weaned piglets susceptible or not to Escherichia coli K88,
under E. coli K88 challenge 4
Trevisi, P, Simongiovanni, A., Casini, L., Mazzoni, M., Messori, S., Priori, D., Corrent, E. and Bosi, P.

Effect of valine on performance of weaning piglets 5
Dissler, L., Héberli, M., Probst, S. and Spring, P.

Effect of phosphorus level and phytase inclusion on performance, bone mineral
concentration and mineral balance in finisher pigs 6
Varley, P.F., Callan, J.J. and O'doherty, J.V.

Soluble and insoluble fibre from sugar beet pulp enhance intestinal mucosa morphology in
young rabbits 7
El Abed, N., Delgado, R., Abad, R., Romero, C., Villamide, M.J., Menoyo, D., Carabano, R. and

Garcia, J.

Poster Session 24 no.
Forage quality in ewe diets determines fatty acid profile and lipogenic gene expression in
Longisimus dorsi of suckling lambs 8
Dervishi, E., Joy, M., Alvarez-Rodriguez, J., Serrano, M. and Calvo, J.H.

Effects of mannanoligosaccharide—f glucan or antibiotics on health and performance of

dairy calves 9

Dabiri, N., Nargeskhani, A. and Esmaeilkhaniani, S.

Increasing milk selenium concentration by nutritional manipulation 10
Yosef, E., Ben-Ghedalia, D., Nikbahat, M. and Miron, J.
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Session 25. Ecological intensification and ecosystem services of livestock
farming systems

Date: 30 August 2011; 14:00 - 18:00 hours
Chairperson: Hermansen and Tichit

Theatre Session 25 no. Page

Livestock farming with care : 61
Scholten, M.C.T., Gremmen, H.G.J. and Vriesekoop, P.W.J.

Towards a framework based on contributions from various disciplines to study adaptive
capacities of livestock farming systems 2 162
Douhard, F., Friggens, N.C. and Tichit, M.

Crops and fodder for sustainable organic low input dairy systems 3 162
Marie, M. and Bacchin, M.

Effect of uncertainty on GHG emissions and economic performance for increasing milk
yields in dairy farming 4 163
Zehetmeier, M. and Gandorfer, M.

Livestock farming systems and ecosystem services: from trade-offs to synergies 5 163

Magda, D., Tichit, M., Durant, D., Lauvie, A., Lécrivain, E., Martel, G., Roche, B., Sabatier, R.,
De Sainte Marie, C. and Teillard, F.

It's all about Iivestock’ecology! 6 164
Meerburg, B.G. and Vriesekoop, P.W.J.

Ecological intensification of livestock farming systems: landscape heterogeneity matters 7 164
Tichit, M., Sabatier, R. and Doyen, L.

Session 26. Animal disease models for health and robustness

Date: 30 August 2011; 14:00 - 18:00 hours
Chairperson: Sartin

Theatre Session 26 no. Page

Endotoxemia as a model for evaluating naturally occurring and nutritionally-induced

variations in the stress and innate immune responses of cattle and swine 1 165
Carroll, J.A., Burdick, N.C., Randel, R.D., Welsh, Jr., T.H., Chase, Jr., C.C,, Coleman, S.W. and
Sartin, J.L.

Heat stress in farrowing sows under piglet-friendly thermal environments 2 165

Malmekvist, J. and Pedersen, L.J.

Underlying infections enhance the physiological responses of cattle to endotoxemia 3 166
Sartin, J.L., Walz, P, Givens, D. and Elsasser, T.H.

Impacts and mechanisms underlying stress-associated post-translational nitration of

protein structure and function in signaling pathways 4 166
Elsasser, T., Ischiropoulos, H., Collier, R. and Sartin, J.
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Changes in expression of TGF-3, CTGF, collagen and elastin associated with seasonal time of
sampling in bovine claw laminar tissue 5 167
La Manna, V. and Galbraith, H.

Poster Session 26 no. Page

Combining elevated total somatic cell count in first parity cows 6 167
Heuven, H.C.M., Xue, P,, Van Arendonk, J.A.M. and Van Den Berg, S.M.

A cure survival model for Taura syndrome resistance in Pacific white shrimp (P. vannamei) 7 168
@degard, J., Gitterle, T, Madsen, P, Meuwissen, T.H.E., Yazdi, M.H., Gjerde, B., Pulgarin, C. and
Rye, M.

Estimating diagnostic accuracy of the tuberculin skin test and abattoir meat inspection

from bovine tuberculosis surveillance data 8 168
Bermingham, M.L., Handel, I.G., Glass, E.J., Woolliams, J.A., De Clare Bronsvoort, M.B., Skuce,

R.A., Allen, A.R., Mc Dowell, S.W.J., Mc Bride, S.H. and Bishop, S.C.

Cellular and extracellular biology of bovine claw laminar tissue 9 169
LaManna, V., Di Luca, A. and Galbraith, H.

Session 27. Interaction of diseases and production systems; risk evaluation
and management

Date: 30 August 2011; 14:00 - 18:00 hours
Chairperson: Pearce

Theatre Session 27 no. Page

Possible involvement of rodents in spread and transmission of Coxiella burnetii, causative
agent of Q-fever, to humans and livestock 1 169
Meerburg, B.G. and Reusken, C.B.E.M.

Diagnosis of paratuberculosis: evaluation of an ELISA in milk in relation to serum and
bacterial culture of tissue in goats 2 170
Van Hulzen, K.J.E., Heuven, H.C.M., Nielen, M. and Koets, A.P.

Effect of farming system characteristics on the effectiveness of paratuberculosis control in a
dairy herd 3 170
Fourichon, C., Marcé, C., Seegers, H., Pfeiffer, D.U. and Ezanno, P.

Characterisation of the contact network in the pig supply chain 4 17
Blittner, K., Krieter, J. and Traulsen, I.

Impact of infection or vaccination for Bluetongue virus serotype 8 on reproduction in dairy
COWS 5 171
Nusinovici, S., Seegers, H., Joly, A., Beaudeau, F. and Fourichon, C.

Impact of Bluetongue outbreaks on the number of calves born in French beef cattle farms 6 172
Mounaix, B., Ribaud, D. and David, V.

Poster Session 27 no. Page

Using network properties to predict disease transmission in the pig supply chain 7 172
Traulsen, I, Biittner, K. and Krieter, J.
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Effect of region and stocking density on performance of farm ostriches 8 173
Bouyeh, M.

Session 30. Free communications: animal breeding methodology

Date: 31 August 2011; 08:30 - 12:30 hours
Chairperson: Gredler

Theatre Session 30 no. Page

Correlated random effects in survival analysis 1 173
Mészdros, G., Sélkner, J. and Ducrocg, V.

Combining survival analysis and a linear animal model to estimate genetic parameters for
social effects on survival in layers 2 174
Ellen, E.D., Ducrocq, V., Ducro, B.J., Veerkamp, R.F. and Bijma, P.

Threshold and linear models for the genetic analysis of bull fertility in the Italian Brown
Swiss population 3 174
Tiezzi, F., Penasa, M., Cecchinato, A., Maltecca, C. and Bittante, G.

Rationale for estimating genealogical coancestry from molecular markers 4 175
Toro, M.A., Garcia-Cortes, L.A. and Legarra, A.

Mapping of calving traits in dairy cattle using a genealogy-based mixed model approach 5 175
Sahana, G., Guldbrandtsen, B. and Lund, M.S.

Runs of homozygosity and levels of inbreeding in cattle breeds 6 176
Ferencakovic, M., Hamzic, E., Fuerst, C., Schwarzenbacher, H., Gredler, B., Solberg, T.R., Curik, .
and Sélkner, J.

Prediction of breed composition in an admixed cattle population 7 176
Frkonja, A., Gredler, B., Schnyder, U., Curik, I. and Sélkner, J.

Ignoring half-sib family structure leads to biased estimates of linkage disequilibrium 8 177
Gomez-Raya, L. and Rauw, W.M.

Characterization of linkage disequilibrium in a Danish, Swedish and Finnish Red Breed cattle
population 9 177
Rius-Vilarrasa, E., Iso-Touru, T, Strandén, I, Schulman, N., Guldbrandtsen, B., Strandberg, E.,

Lund, M.S., Vilkki, J. and Fikse, W.F.

NIMBUS: an open library to implement random forest in a genome-wide prediction context 10 178
Gonzalez-Recio, O., Bazdn, J.J. and Forni, S.

Improving the fit of non-linear regression models in SNP genotype association
studies 1 178
Pollott, G.E.

Associations between DGAT1 and SCD1 polymorphisms and production, conformation and
functional traits in dairy cattle 12 179
Bovenhuis, H., Visker, M.H.P.W., Mullaart, E. and Van Arendonk, J.A.M.

Identification of haplotypes contributing to androstenone on SSC5 in Duroc 13 179
Van Son, M.M., Lien, S., Agarwal, R., Kent, M. and Grindflek, E.
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Fine-mapping of a QTL segregating on pig chromosome 2 highlighted epistasis 14
Tortereau, F., Sanchez, M.P,, Billon, Y., Burgaud, G., Bonnet, M., Bidanel, J.P,, Milan, D., Gilbert, H.
and Riquet, J.

Poster Session 30 no.

The genetics of wool shedding in sheep breeds known for their wool shedding characteristics15
Pollott, G.E.

Genomia: across-Pyrenees genomic selection for dairy sheep 16
Beltran De Heredia, I, Ugarte, E., Aguerre, X., Soulas, C., Arrese, F., Mintegi, L., Astruc, J.M.,
Maeztu, F., Lasarte, M., Legarra, A. and Barillet, F.

Heritability estimates for Mycobacterium avium ssp. paratuberculosis in fecal tested German
Holstein cows 17
Kiipper, J., Brandt, H., Donat, K. and Erhardt, G.

The impact of missing or erroneous SNP on the accuracy of genomic breeding
values 18
Huisman, A.E., Visscher, J. and Van Haandel, B.

Parent-of-origin effect found in the associative genetic effect for survival in crossbred laying
hens 19
Peeters, K., Eppink, T.T,, Ellen, E.D., Visscher, J. and Bijma, P.

Sporadic interspersed LD defines long range haplotype blocks in cattle and

chicken 20
Lipkin, E., Fulton, J., Arango, J., O’sullivan, N.P., Bagnato, A., Dolezal, M., Rossoni, A. and

Soller, M.

Association of melatonin receptor 1A gene polymorphisms with production and
reproduction traits in Zandi sheep 21
Hatami, M., Rahimi-Mianiji, G. and Farhadi, A.

Using microsatellites for fine-mapping of recessive traits: an obsolete principle? 22
Buitkamp, J., Edel, C. and Goetz, K.-U.

Bovine macrophages and mastitis: in vitro gene response to Staphylococcus aureus exposure 23
Lewandowska-Sabat, A.M., Boman, G.M., Sodeland, M., Heringstad, B., Storset, A., Lien, S. and
Olsaker, I.

Characterization of the ovine as1-casein (CSN1S1) gene and association studies with milk
protein content in Manchega sheep breed 24
Calvo, J.H., Serrano, M., Sarto, P, Berzal, B. and Joy, M.

Genetic parameters of test day milk yield in Brazilian Girolando cattle using an
autoregressive multiple lactation animal model 25
Costa, C.N., Freitas, A., Barbosa, M.V., Paiva, L., Thompson, G. and Carvalheira, J.

Comparison of residual variance effect on breeding values estimated by random regression
models 26
Takma, C., Akbas, Y., Orhan, H. and Ozsoy, A.N.

Estimation of the genetic diversity level in local populations of Turano-Mongolian horse

breeds 27
Voronkova, V. and Sulimova, G.
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Characterization of growth and egg production of two Portuguese autochthonous chicken
breeds: Preta Lusitanica and Amarela 28 187
Soares, M.L., Lopes, J.C., Brito, N.V. and Carvalheira, J.

Genetic analysis of fertility in Swedish beef breeds 29 187
Ndsholm, A.

Variance components and heritability estimations of milk yield from partial test day milk
records using random regression model 30 188
Akbas, Y., Takma, C., Orhan, H. and Ozsoy, A.N.

Multiple trait genetic analysis of growth in the pirenaica beef cattle breed 31 188
Gonzdlez-Rodriguez, A., Altarriba, J., Moreno, C. and Varona, L.

Characterization of the gene Melatonin Receptor 1A (MTNR1A) in the Rasa Aragonesa sheep
breed: association with reproductive seasonality 32 189
Martinez-Royo, A., Lahoz, B., Alabart, J.L., Folch, J. and Calvo, J.H.

Detection of QTL affecting serum cholesterol, LDL, HDL, and triglyceride in pigs 33 189
Cinar, M.U., Uddin, M.J., Duy, D.N., Tesfaye, D., Tholen, E., Juengst, H., Looft, C. and
Schellander, K.

Fine mapping of quantitative trait loci for androstenone and skatole levels in a French

commercial Large White pig population 34 190
Le Mignon, G., Robic, A., Shumbusho, F., lannuccelli, N., Billon, Y., Bidanel, J.-P. and Larzul, C.

Polymorphism evaluation of microsatellite DNA markers and genetic structure of

Baluchi sheep 35 190
Dashab, G.R., Aslaminejad, A.A., Nassiri, M.R., Esmailizadeh Koshkoih, A. and Saghi, D.A.

Estimation of direct and maternal (co)variance components for growth traits in

Moghani sheep 36 191
Savar Sofla, S., Abbasi, M.A., Nejati Javaremi, A., Vaez Torshizi, R. and Chamani, M.

Genetic and phenotypic trends estimation for growth traits in Moghani sheep 37 191
Savar Sofla, S., Nejati Javaremi, A., Abbasi, M.A., Vaez Torshizi, R. and Chamani, M.

Session 31. Sustainable use of antibiotics

Date: 31 August 2011; 08:30 - 12:30 hours
Chairperson: Kuipers

Theatre Session 31 no. Page

Use of antimicrobial drugs in Europe 1 192
Van Geijlswijk, I.M., Bondt, N., Puister-Jansen, L. and Mevius, D.J.

An overview of veterinary antimicrobial use policies, legislation, and regulations:

background, scientific data, and the basis for discussions in the USA 2 192
Hoang, C.
Antibiotic replacement strategies in intensive livestock production 3 193

Den Hartog, L.A. and Sijtsma, S.R.

Sustainable use of antimicrobials in animal health: an industry view 4 193
Simon, A.J.
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Usage of antibiotics in organic and conventional livestock production in Denmark 5 194
Sarensen, J.T.

Cow health and medicine use as part of dairy farm management in The Netherlands 6 194
Kuipers, A. and Wemmenhove, H.

Impression about cow health and medicine use in Germany using data from research farms 7 195
Thaller, G. and Junge, W.

Animal health and medicine use in Slovenia and some other Balkan countries 8 195
Klopcic, M. and Stokovic, .

Antibiotics, hormones and sustainability of the US dairy and beef industries 9 19
Capper, J.L.
Reducing antibiotics in organic dairy farming 10 196

Nauta, W.J., Van Veluw, K. and Wagenaatr, J.P.

Consumption of antibiotics in Austrian cattle production 1 197
Obritzhauser, W., Fuchs, K., Kopacka, I. and Egger-Danner, C.

"Therapy evaluation”: a tool for sustainable antibiotic use 12 197
Huijps, K., Van Hoorne, J., De Hoog, J. and Koenen, E.

Session 32. Management of replacements of females

Date: 31 August 2011; 08:30 - 12:30 hours
Chairperson: Ugarte Sagastizabal

Theatre Session 32 no. Page
Management of ewe lamb replacements: effects on breeding performance and lifetime 1 198
Hanrahan, J.P.
Dairy goats’ replacement strategies and does’s breeding 2 198

Lefrileux, L.Y. and Bocquier, B.F.

Anti-Millerian hormone (AMH) plasma concentration and eCG-induced ovulation rate in

prepubertal ewe lambs as predictors of fertility at the first mating 3 199
Lahoz, B., Alabart, J.L., Monniaux, D., Mermillod, P. and Folch, J.

The management of replacement ewe and ram lambs for breeding in Iceland 4 199
Dyrmundsson, O.R. and Jénmundsson, J.V.

Genetic relationship between ewe lamb growth and adult ewes liveweight 5 200
Francois, D., Leboeuf, M., Bourdillon, Y., Fassier, T. and Bouix, J.

Reproductive management of the ewe lambs and their impact on productive life 6 200
Beltrdn De Heredia, I, Bataille, G.,, Amenabar, M.E., Arranz, J. and Ugarte, E.

Relationship between maternal traits of the dam and growth of dairy replacement heifers 7 201
Bergk, N., Swalve, H.H. and Wensch-Dorendorf, M.

A descriptive study of rearing procedures in western dairy French herds 8 201
Le Cozler, Y., Récoursé, O., Ganche, E., Giraud, D., Lacombe, D., Bertin, M. and Brunschwig, P.
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Session 33. Nutrition and welfare

Date: 31 August 2011; 08:30 - 12:30 hours
Chairperson: Lindberg

Theatre Session 33 no. Page

How do different amounts of solid feed in the diet affect the behaviour and welfare of veal

calves? 1 202
Webb, L.E., Bokkers, E.A.M., Engel, B. and Van Reenen, C.G.

Examination of the bovine leukocyte environment using immunogenetic biomarkers to

assess immunocompetence following exposure to weaning stress 2 202
O’loughlin, A., Earley, B., Mcgee, M. and Doyle, S.

Nutrition and welfare: role of inflammation and its modulation 3 203
Bertoni, G., Piccioli-Cappelli, F., Cogrossi, S., Grossi, P. and Trevisi, E.

Grass/red clover silage to growing/finishing pigs - influence on performance and carcass

quality 4 203
Hoek Presto, M., Rundgren, M. and Wallenbeck, A.

The effect of phosphorus restriction during the weaner-grower phase on serum osteocalcin

and bone mineralisation in gilts 5 204
Varley, P.F., Sweeney, T., Ryan, M.T. and O'doherty, J.V.

Poster Session 33 no. Page
Effects of probiotic, prebiotic and synbiotic on perfomance and humoral immune response

of female suckling calves 6 204
Mohamadi, P. and Dabiri, N.

Effects of dietary garlic on broiler performance and blood parameters 7 205
Mirza Aghazadeh, A. and Tahayazdi, M.

Effect of butyric acid on cecal microbial population of broilers fed wheat-corn based diets 8 205
Mirza Aghazadeh, A., Sepahvand, M. and Jafarian, O.

The pH dynamics of the goats and cows rumen and abomasums 9 206
Birgele, E., llgaZa, A. and Keiddne, D.

Session 34. Improving neonatal survival

Date: 31 August 2011; 08:30 - 12:30 hours

Chairperson: Spoolder

Theatre Session 34 no. Page
Bovine neonatal survival - is improvement possible? 1 206
Mee, J.F.

Effect of acid-base disturbances on perinatal mortality (PM) in dairy cattle 2 207

Szenci, O.
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The morphology of jejunal and ileal Peyer’s Patches and concentrations of serum IgG in
hand-reared neonatal calves supplemented with fatty acids 3
Kentler, C.A., Babatunde, B.B. and Frankel, T.L.

Improving neonatal lamb survival 4
Fragkou, I.A., Mavrogianni, V.S. and Fthenakis, G.C.

Organic farrowing conditions as an example for future conventional pig husbandry? 5
Vermeer, H.M.

Maternal investment, sibling competition, and piglet survival - the effects of increased litter
size 6
Andersen, |.L., Neevdal, E. and Boe, K.E.

Neonatal mortality in piglets: genetics to improve behavioural vitality 7
Dauberlieu, A., Billon, Y., Bailly, J., Launay, I, Lagant, H., Liaubet, L., Riquet, J., Larzul, C. and

Canario, L.

Effect of essential fatty acid supplementation of sow diets on piglet survival in two

farrowing systems 8
Adeleye, O.0., Brett, M., Blomfield, D., Guy, J.H. and Edwards, S.A.

Poster Session 34 no.
Effect of encapsulated calcium butyrate (GREEN-CAB-70 Coated®) on growth parameters in
Iranian Holstein female calves 9
Karkoodi, K., Nazari, M. and Alizadeh, A.R.

Session 35. Free communications: selection and genetic gain

Date: 31 August 2011; 14:00 - 18:00 hours
Chairperson: Simianer

Theatre Session 35 no.

Accuracies of estimated breeding values from ordinary genetic evaluations do not reflect

the potential for genetic gain 1
Bijma, P.
Management of long-term genetic improvement and diversity using mate selection 2

Kremer, V.D. and Newman, S.

Restricting inbreeding and maximizing genetic gain by using optimum contribution
selection with a genomic relationship matrix 3
Korte, J., Hinrichs, D. and Thaller, G.

Non-random mating is less effective in reducing rates of inbreeding in genomic selection
than in BLUP schemes 4
Nirea, K.G., Sonesson, A.K., Woolliams, J.A. and Meuwissen, T.H.E.

Penalized relationship in multi stage selection schemes 5
Hinrichs, D. and Meuwissen, T.H.E.

Impact of genomic selection on functional traits in a dual purpose cattle breeding program 6
Ytournel, F., Willam, A. and Simianer, H.

EAAP - 62" Annual Meeting, Stavanger 2011

207

208

208

209

209

210

Page

210

Page

2N

2N

212

212

213

213

LviI



Two decades of selection for fat content in milk 7
Petersson, K.-J., Franzén, G., Lundén, A., Bertilsson, J., Martinsson, K. and Philipsson, J.

Higher milk yield genetically correlate to more frequent milking, faster flow but less cell
count in automatically milked cows 8
Levendahl, P, Lassen, J. and Chagunda, M.G.G.

Selection for resilience and resistance to parasitism in Creole goat 9
Gunia, M., Bijma, P., Phocas, F. and Mandonnet, N.

Study of using genetic markers on a Nellore breeding program for post-weaning gain by
model comparison 10
Rezende, F.M., Ibdiiez-Escriche, N., Ferraz, J.B.S., Eler, J.P,, Silva, R.C.G. and Almeida, H.B.

Poster Session 35 no.

Phenotypic characterization: a tool for breed differentiation of the camel in Northeast
Balochistan, Pakistan 1
Abdul, R.

Session 36. Free communications in cattle production

Date: 31 August 2011; 14:00 - 18:00 hours
Chairperson: Lazzaroni

Theatre Session 36 no.

Screening for early pregnant cows in compact calving systems 1
Cutullic, E.,, Delaby, L., Gallard, Y. and Disenhaus, C.

Genetic evaluations for birth weight: comparison of continuous and discrete definitions of
birth weight under varying accuracies of recording 2
Waurich, B., Wensch-Dorendorf, M., Cole, J.B. and Swalve, H.H.

Genetic parameters for somatic cell score in early lactation 3
Schafberg, R., Rosner, F. and Swalve, H.H.

Across breed and country validation of mid-infrared calibration equations to predict milk
fat composition 4
Maurice - Van Eijndhoven, M.H.T,, Soyeurt, H., Dehareng, F. and Calus, M.P.L.

Mid-infrared predictions of cheese yield from bovine milk 5
Vanlierde, A., Soyeurt, H., Anceau, C., Dehareng, F., Dardenne, P,, Gengler, N., Sindic, M. and
Colinet, F.G.

Nutritional flexibility of Charolais cows 6
De La Torre, A., Blanc, ., Egal, D. and Agabriel, J.

Influence of post partum nutritional level on estrus behavior in primiparous Charolais cows 7
Recoules, E., De La Torre, A., Agabriel, J., Egal, D. and Blanc, F.

Milk and concentrate intakes in Salers calves modify body composition at weaning and
feeding efficiency in young bulls’ production 8
Garcia-Launay, F., Sepchat, B., Cirié, C., Egal, D. and Agabriel, J.
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Differentiation of carcasses of cattle fed mainly forages or concentrates on the basis of
conformation, fattening and colour variables 9 220
Alvarez, R., Chessa, M., Margarit, C., Nudda, A., Cannas, A. and Alcalde, M.J.

Genetic parameters for pathogen specific clinical mastitis in Norwegian Red cows 10 221
Haugaard, K., Heringstad, B. and Whist, A.C.

Poster Session 36 no. Page

Replacing soybean meal with protein of European origin in dairy cow feed 1 221
Froidmont, E., Focant, M., Decruyenaere, V., Turlot, A. and Vanvolsem, T.

Supplementing live yeast to Jersey cows grazing kikuyu/ryegrass pastures 12 222
Erasmus, L.J., Coetzee, C., Meeske, R. and Chevaux, E.

Effect of dietary starch source and alfalfa hay particle size on chewing time and ruminal pH
in mid-lactation Holstein dairy cows 13 222
Nasrollahi, S.M., Khorvash, M. and Ghorbani, G.R.

Immediate and residual effects on milk yield and composition of decreasing levels of udder
emptying during milking in dairy cows 14 223
Guinard-Flament, J., Albaaj, A., Hurtaud, C., Lemosquet, S. and Marnet, P.G.

Effects of feeding whole or physically broken flaxseed on milk fatty acid profiles of Holstein
lactating dairy cows 15 223
Danesh Mesgaran, M., Jafari Jafarpoor, R., Danesh Mesgaran, S., Ghohari, S. and Ghaemi, M.R.

Animal wise prediction of milk, protein and fat yield using solutions from the Nordic test
day model 16 224
Pitkéinen, T., Mdntysaari, E.A., Rinne, M. and Lidauer, M.

Using self-feeders for all-concentrate diets offered to weaned beef calves 17 224
Simeone, A., Beretta, V., Elizalde, J., Cortazzo, D., Viera, G. and Ferrés, A.

Optimum proportion of corn cob silage in total mixed rations for intensively-fed rosé veal
calves 18 225
Vestergaard, M., Mikkelsen, A. and Jergensen, K.F.

Effects of turn-out date and post-grazing sward height on dairy cross steer performance at
pasture 19 225
O’Riordan, E.G., Keane, M.G. and Mc Gee, M.

Effect of sex and frame size on carcass composition of Nellore cattle 20 226
Silva, S.L., Gomes, R.C., Leme, T.M.C., Bonin, M.N., Rosa, A.F., Souza, J.L.F.,, Zoppa, L.M. and
Leme, P.R.

Effect of roughage level and particle size on the performance of cattle fed high grain
feedlot diets 21 226
Beretta, V., Simeone, A., Elizalde, J., Cortazzo, D. and Viera, G.

Relationship between grading scores and image analysis traits for marbling in Angus,

Hereford and Japanese Black x Angus in Australia 22 227
Maeda, S., Polkinghorne, R., Kato, K. and Kuchida, K.
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Effects of slaughter age on the degree of marbling and fatty acid composition of marbling
in Holstein steers 23 227
Ogata, M. and Kuchida, K.

Milk production and N excretion of dairy cows fed on different forage types 24 228
Migliorati, L., Boselli, L., Masoero, F., Abeni, F., Giordano, D., Cerciello, M. and Pirlo, G.

Assessing enteric methane emissions from ruminants using a calibrated tracer: effects of
non-linear sulphur hexafluoride release and permeation tube rumen residence time 25 228
Deighton, M.H., Boland, T.M., O’loughlin, B.M., Moate, P.J. and Buckley, F.

Influence of yeasts supplementation on microbiome composition in liquid fraction of
rumen content of lactating cows 26 229
Sandri, M., Manfrin, C., Gaspardo, B., Pallavicini, A. and Stefanon, B.

Rumen wall morphology in low- and high-RFI beef cattle 27 229
Leme, P.R., Oliveira, L.S., Mazon, M.R., Souza, J.L.F., Silva Neto, P.Z,, Sarti, L.M.N., Barducci, R.S.,
Martins, C.L., Gomes, R.C. and Silva, S.L.

Effects of astaxanthin on cultured bovine luteal cells 28 230
Kamada, H., Hayashi, M., Akagi, S. and Watanabe, S.

Bovine oocyte viability under modified maturation conditions and vitrification 29 230
Nainiene, R. and Siukscius, A.

Use of dinoprost tromethamine (PGF2a) at two different times in lactating Nellore cows

synchronized with a CIDR-based protocol with FTAI 30 231
Biehl, M.V., Pires, A.V., Susin, I, Nepomuceno, D.D., Lima, L.G., Cruppe, L.H., Da Rocha, F.M. and

Day, M.L.

No adverse effects of vaccination against BTV-8 in Swedish dairy herds 31 231
Emanuelson, U. and Gustafsson, H.

Session 37. Advances of the Horse Commission Working Groups: from
tradition to new challenges

Date: 31 August 2011; 14:00 - 18:00 hours
Chairperson: Miraglia

Theatre Session 37 no. Page

Goals, perspectives and key challenges of the Horse Commission Nutrition Working Group 1 232
Saastamoinen, M. and Miraglia, N.

Interstallion 2 232
Janssens, S., Gomez, M.D., Ducro, B., Ricard, A., Christiansen, K. and Philipsson, J.

Horse production and socio-economic aspects: goals, perspectives and key challenges of
the Horse Commission Working Groups in Socio-Economy 3 233
Vial-Pion, C.

The development of equestrian leisure in French rural areas: between sectorial influences

and periurbanization 4 233
Vial-Pion, C., Aubert, M. and Perrier-Cornet, P.
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The relationship between the government and the horse industry: a comparison of
England, Sweden and the Netherlands 5 234
Crossman, G.K. and Walsh, R.E.

Overview of Equine Assisted Activities and Therapies in the United States 6 234
Hallberg, L.

An exploration of the increasingly diverse roles that horses are playing in society in

enhancing the physical, psychological and mental well-being of people 7 235
Carey, J.V., Miraglia, N., Grandgeorge, M., Hausberger, M., Hauser, G., Cerino, S., Perkins, A. and

Seripa, S.

Influence of training strategy on horse learning and human-horse relationship 8 235
Sankey, C., Henry, S., Richard-Yris, M.-A. and Hausberger, M.
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Therapeutic Riding and early Schizophrenia: the Italian Equestrian Federation Pindar Project 9 236
Miraglia, N., Cerino, S. and Seripa, S.

Session 38. Free communications in sheep and goat production

Date: 31 August 2011; 14:00 - 18:00 hours
Chairperson: Ringdorfer

Theatre Session 38 no. Page

Economic, social and environmental sustainability assessment in sheep and goat
production systems 1 236
Gabiria, D.

Genetic parameters of some production and reproduction traits in Raienian cashmeregoat 2 237
Asgari Jafarabadi, G., Nazemi, E. and Aminafshar, M.

Genetic polymorphism of transferrin in Arabi sheep breed 3 237
Jaayid, T.A., Yousief, M.Y., Zageer, B.F. and Owaid, J.M.

Pedigree analysis of French goat breeds: a panorama from dairy to fiber selection 4 238
Danchin-Burge, C., Allain, D., Clement, V., Martin, P, Piacere, A. and Palhiere, I.

Genome wide association study of somatic cell counts in a grand-daughter design of
French Lacaune Al rams 5 238
Rupp, R., Sallé, G., Barillet, F., Larroque, H. and Moreno-Romieux, C.

Inbreeding coefficient and pairwise relationship in Finnsheep using genomic and pedigree
data 6 239
Li, M.-H., Strandén, 1., Tiirikka, T., Sevén-Aimonen, M.-L. and Kantanen, J.

Comparison of different mathematical models for estimating and describing lactation curve
of Saanen goat 7 239
Tahtali, Y., Ulutas, Z., Sirin, E. and Aksoy, Y.

Survival analysis of longevity in Moghani and Baluchi sheep breeds of Iran 8 240
Esfandyari, H., Tahmorespour, M. and Aslaminejad, A.A.
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Selection against null-alleles in CNS1S1 will efficiently reduce the level of free fatty acids in
Norwegian goat milk 9
Blichfeldt, T., Boman, I.A. and Kvamsds, H.

240
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Fattening performance and carcass characteristics of Awassi and their crossbred ram lambs
with Charollais and Romanov in an intensive-feeding system 10
Momani Shaker, M., Kridli, R.T., Abdullah, A.Y. and Sonogo, S.

Research on the growth and carcass characteristics of the lambs from the local breed
Teleorman Black Head and from the hybrids with Suffolk breed M
Ghita, E., Pelmus, R., Lazar, C., Voicu, I. and Ropota, M.

Influence of breed, slaughter weight and feeding on sensory meat quality of suckling kids 12
SanAudo, C., Campo, M.M., Horcada, A., Alcalde, M.J. and Panea, B.

Growth rate, carcass and meat quality of ewes finished with different linseed levels 13
Muela, E., Sariudo, C., Campo, M.M., Monge, P., Schneider, J., Macedo, R.M.G. and Macedo, F.A.F.

Sunshine meat originating from lambs meat submitted to the organic and conventional
production models 14
Zeola, N.M.B.L., Silva Sobrinho, A.G., Borba, H.S., Manzi, G.M., Lima, N.L.L. and Endo, V.

Extension on ultrasound probe for in vivo measurements of carcass traits in sheep 15
Milerski, M.

Hamburger originating from lambs meat submitted to the organic and conventional
production models 16
Zeola, N.M.B.L., Da Silva Sobrinho, A.G., Borba, H.S., Manzi, G.M., Nonato, A. and Alves De

Almeida, F.

Effect of the combination of vacuum and modified atmosphere packaging durations on
lamb quality 17
Muela, E., Sariudo, C., Medel, I. and Beltrdn, J.A.

Influence of the rich PUFA concentrate feeds on fattening lambs performance 18
Ropota, M., Voicu, D., Ghita, E. and Voicu, I.

Effect of feeding linseed on lipogenic enzyme gene expression of Rasa Navarra lamb
subcutaneous and intramuscular adipose tissues 19
Corazzin, M., Urrutia, O., Soret, B, Mendizabal, J.A., Insausti, K. and Arana, A.

The effect of birth types on growth curve parameters of Karayaka lamb 20
Ulutas, Z., Sezer, M., Aksoy, Y., Sirin, E., Sen, U., Kuran, M. and Akbas, Y.

Alfalfa grazing increases vitamin E content and improves fatty acid profile in L. dorsi from
light lambs 21
Joy, M., Molino, F., Gil, C., Estopafian, G., Alvarez-Rodriguez, J. and Blanco, M.

Effect of milk yield on growth of lambs of Merino and Mountain sheep 22
Ringdorfer, F. and Veit, M.

Milk yield and composition in native ojalada soriana sheep under different feeding systems 23
Asenjo, B., Calvo, J.L., Ciria, J. and Miguel, J.A.
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Genetic parameters of udder cistern size in ewes diagnosed by ultrasonography
Margetin, M., Apolen, D., Milerski, M. and Debreceni, O.

Association between transferrin polymorphism and some blood parameters in Makoei
fat-tailed sheep

Moradi Shahrbabak, M., Moradi Shahrbabak, H., Khaltabadi Farahani, A.H. and
Mohammadi, H.

Prostaglandin synchronization allows increasing silent estrous in ewes reared at high
altitude
Parraguez, V.H., Diaz, F., Urquieta, B., Raggi, L., Astiz, S. and Gonzdlez-Bulnes, A.

Polymorphism of calpastatin gene in Iranian Zel sheep using PCR- RFLP
Khaltabadi Farahani, A.H., Moradi Shahrbabak, H., Moradi Shahrbabak, M. and Sadeghi, M.

Characterization of transferrin polymorphism in the Makoei sheep
Moradi Shahrbabak, H., Khaltabadi Farahani, A.H. and Moradi Shahrbabak, M.

Semen traits of lambs fed with co-products of cotton seed (Gossypium ssp.)
Paim, T, Viana, P, Brandaéo, E., Amador, S., Barbosa, T., Cardoso, C., Abdalla, A., Mcmanus, C.

and Louvandini, H.

Population structure and genetic diversity of four Swiss sheep breeds
Burren, A., Flury, C., Aeschlimann, C., Hagger, C. and Rieder, S.

Genetic evaluation and genetic trends of Santa Ines hair sheep in Brazil
Ferraz, J.B.S., Barreto Neto, A.D., Dantas, I.C., Oliveira, E.C.M., Rezende, F.M. and Eler, J.P.

Clostridial infections of the small ruminants in Macedonia
Ivanovska-Zdravkovska, A.

Effect of time road transport on some blood indicators of welfare in suckling kids
Alcalde, M.J., Alvarez, R., Pérez-Almero, J.L., Cruz, V. and Rodero, E.

Session 39. Free communications in pig production

Date: 31 August 2011; 14:00 - 18:00 hours
Chairperson: Knap
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Effect of housing conditions on Iberian piglet’s diarrhoea
Gonzdlez, F.,, Robledo, J., Andrada, J.A., Vargas, J.D. and Aparicio, M.A.

Reproductive traits, feed intake and condition of group and single housed lactating sows
Bohnenkamp, A.-L., Traulsen, I., Meyer, C., Miiller, K. and Krieter, J.

Genetic correlations between litter weight, sow body condition at weaning and
reproductive performance in next litter

Lundgren, H., Grandinson, K., Lundeheim, N., Vangen, O., Olsen, D. and Rydhmer, L.

Sow history features affecting growth and feed intake in finishers
Sell-Kubiak, E., Knol, E.F. and Bijma, P.
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Impact of initial weight heterogeneity and pen density on evolution of weight
heterogeneity within groups of growing pigs
Brossard, L., Dourmad, J.Y. and Meunier-Salaiin, M.C.

Direct and associative effects for androstenone in entire boars
Duijvesteijn, N., Knol, E.F. and Bijma, P.

Vaccination against boar taint — control regimes at the slaughter house
Fredriksen, B., Hexeberg, C., Dahl, E. and Nafstad, O.

Cluster analysis as a tool to assess litter size in conjunction with the amount of embryonic
and fetal losses in pigs
Fischer, K., Briissow, K.-P,, Schlegel, H. and Wéhner, M.

Genetic progress in piglet survival can be increased without decreasing genetic progress in
live pigs at day 5
Berg, P. and Henryon, M.

Formation and growth of secondary myofibers is impaired due to Intrauterine crowding
Pardo, C.E., Koller-Bdhler, A. and Bee, G.

10

Poster Session 39 no.

The biopsy of the boar testis using ultrasonography control in pigsty conditions
Liepa, L., Auzans, A., Braveris, Z,, Daritis, I., Antane, V. and Mangale, M.

Efficiency of immunocastration and use of Pietrain genetics as alternatives to ractopamine
administration, in terms of carcass and meat quality in pigs
Rocha, L.M., Bridi, A.M., Bertoloni, W., Vanelli, A.W. and Faucitano, L.

Comparison of fattening performances of boars castrated orimmunized against GnRF and
evaluation of the vaccination efficiency
Wavreille, J., Boudry, C., Romnée, J.M., Froidmont, E. and Bartiaux-Thill, N.

The relationship between litter size, individual piglet birth weight and piglet survival
Brandt, H., Yaroshko, M. and Engel, P.

Modifications of biotechnical methods help to reduce seasonal variations in reproduction
performances in sows
Waehner, M. and Richter, M.

Post partum dysgalactia syndrome in sows: estimation of variance components and
heritability
Preissler, R., Hinrichs, D., Reiners, K., Looft, H. and Kemper, N.

Genetic analysis of fertility and growth traits in a Duroc x Pietrain Resource
population

Bergfelder, S., Groe-Brinkhaus, C., Looft, C., Cinar, M.U., Jiingst, H., Schellander, K. and
Tholen, E.

Breeders’ visions of the role of a local pig breed in an extensive farming system: the Nustrale

pig case
Lauvie, A., Maestrini, O., Santucci, M.A. and Casabianca, F.

Connectedness between five Piétrain herdbook populations
Gonzalez Lopez, V., Hinrichs, D., Bielfeldt, J.C., Borchers, N., G6tz, K.-U. and Thaller, G.
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Comparison of four terminal hybrids in pig meat production 20 262
Sevén-Aimonen, M.-L., Voutila, L., Niemi, J. and Partanen, K.

—_

Estimation of muscle tissue percentage in the live pig using bioelectrical impedance analysis 2 263

Taylor, A.E., Jagger, S., Toplis, P., Wellock, I.J. and Miller, H.M.

Immunogenic property of the Landrace pig selected for low MPS lesion and the Large
White selected for high peripheral-blood immunity, and their crossbred 22 263
Suzuki, K., Goshima, M., Satoh, T.,, Hosaya, S. and Kitazawa, H.

Analyses of daily weight and feed intake curves for growing pigs by random regression 23 264
Wetten, M., @degdrd, J., Vangen, O. and Meuwissen, T.H.E.

The congruence of observed and expectable live weights of gilts at the end of field-test in
Croatia and Germany 24 264
Sviben, M. and Gnijidic, P.

Effect of weaning age on Iberian piglet’s diarrhoea 25 265
Gonzdlez, F.,, Robledo, J., Andrada, J.A., Vargas, J.D. and Aparicio, M.A.

Influence of mixing strategy on post weaning performances and agonistic behaviour of
piglets 26 265
Royer, E., Ernandorena, V., Le Floc’h, N. and Courboulay, V.

The Hampshire RN-gene: association with production traits 27 266
Serenius, T, Eriksson, M., Lennartsson, H.J. and Lundeheim, N.

Influence of dietary betaine supplementation on chemical composition, meat quality and
oxidative status of pork 28 266
Bahelka, I, Peskovicovd, D. and Poldk, P.

Comparison of meat and lipid quality in different muscles of hybrid pigs 29 267
Razmaité, V. and Sveistiené, R.

Role of lipogenic enzyme expression in breed-specific fatty acid composition in

pigs 30 267
Marriott, D.T., Chevillon, P. and Doran, O.

Session 40. Free communications in animal nutrition

Date: 31 August 2011; 14:00 - 18:00 hours
Chairperson: Lindberg

Theatre Session 40 no. Page

High fibre concentrates for Jersey cows grazing kikuyu/ryegrass pasture 1 268
Meeske, R., Van Der Merwe, G.D. and Cronje, P.

Comparison among soybean seeds and rapeseed cake included in diets with two different
protein levels using gas production technique 2 268
Guadagnin, M., Cattani, M., Bondesan, V., Bailoni, L. and Tagliapietra, F.

Effect of a multiple enzyme composition on the performance and nutrient digestibility in

broilers 3 269
Martinsen, T.S., Nuyens, F. and Soares, N.
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The effects of stage of lactation on milk composition inThoroughbred mares 4 269
Younge, B., Arkins, S. and Saranée Fietz, J.

The effect of bioconversion on the fecal amino acid digestibility of corn DDGS in roosters 5 270
Tossenberger, J.,, Szabd, C,, Bata, A., Kutasi, J., Halas, V., Téthi, R. and Babinszky, L.

Ochratoxin in poultry feed samples 6 270
Martins, H., Almeida, I., Guerra, M.M., Costa, J. and Bernardo, F.
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Effect incremental levels of zado on cow milk production and and rumen parameters 7 271
Gado, H. and Borhami, B.E.

Influence of excess lysine and methionine on cholesterol, fat and performance of broiler
chicks 8 27N
Bouyeh, M. and Gevorgian, O.X.

Partially replacement of wheat factory sewage for barley grain on performance of Holstein

steers 9 272
Kamaleyan, E., Khorvash, M., Ghoorchi, T,, Kargar, S., Ghorbani, G.R., Zerehdaran, S. and

Boroumand-Jazi, M.

Effect of feeding wheat factory sewage for barley grain on feed intake, feeding and

chewing behavior of Holstein steers 10 272
Kamaleyan, E., Ghoorchi, T, Khorvash, M., Kargar, S., Ghorbani, G.R., Zerehdaran, S. and

Boroumand-Jazi, M.

Effects of dietary DL-methionine substitution with piridoxine on performance of broilers n 273
Karimi, K., Javaheri Barforoushi, A., Shokrolahi, B. and Irani, M.

Effects of combination of citric acid and microbial phytase on the serum concentration and
digestibility of some minerals in broiler chicks 12 273
Ebrahim Nezhad, Y., Maheri Sisi, N., Aghajanzadeh Golshani, A. and Darvishi, A.

The determination of metabolizable protein of grap pomace and raising vitis leaves 13 274
Moghaddam, M., Taghizadeh, A. and Ahmadi, A.

The determination of metabolizable energy of grap pomace and raising vitis leaves 14 274
Moghaddam, M., Taghizadeh, A. and Ahmadi, A.

The determination of metabolizable protein of canola meal, canola meal treated with 0.5%
urea and canola meal treated with macro wave 15 275
Tahmazi, Y., Moghaddam, M. and Taghizadeh, A.

Performance of broiler chickens fed starter diet containing Aspergillus meal
(Fermacto) 16 275
Pahlevan Afshar, K., Sadeghipanah, H., Ebrahim Nezhad, Y., Asadzadeh, N. and Nasrollahi, M.

The effects of phenylpropanoid essential oil compounds on the fermentation

characteristics of a dairy cow ration in vitro 17 276
Mufungwe, J. and Chikunya, S.
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Session 41. Free communications in livestock farming systems

Date: 31 August 2011; 14:00 - 18:00 hours
Chairperson: Ingrand

Theatre Session 41 no. Page

The ‘breed” a management category with strong social dimension
Lauvie, A. and Labatut, J.

Collective system analysis: analysing and breaking through obstacles to reach an integral

1

sustainable veal calve sector 2
Bremmer, B.

How agronomists and farmers describe diversity: the example of mountain grasslands in

France 3
Ingrand, S., Baumont, R., Rapey, H., Souriat, M., Farruggia, A., Carrere, P. and Guix, N.

An individual reproduction model sensitive to milk yield and body condition score in

Holstein dairy cows 4
Brun-Lafleur, L., Cutullic, E., Faverdin, P, Delaby, L. and Disenhaus, C.

The impact of feeding strategies on greenhouse gas emissions from dairy production in
Sweden 5
Henriksson, M. and Swensson, C.

Prospects for bedded pack barns for dairy cattle 6
Galama, P.J. and Van Dooren, H.J.

Poster Session 41 no.
The working time in milking farms in Wallonia 7
Turlot, A., Cardoso, C., Wavreille, J., Bauraind, C., Bouquiaux, J.M., Ledur, A., Mayeres, P. and
Froidmont, E.

Maintenance and social behaviours profile during suckling period in donkey foals 8
D7alessandro, A.G., Casamassima, D., Palazzo, M. and Martemucci, G.

Growth performance of rabbit broilers HYLA 9
Vostry, L., Majzlik, I, Mach, K., Hofmanovd, B., Janda, K. and Andrejsovd, L.

Technical efficiency in dairy cattle farms in La Pampa, Argentina 10
Angon, E., Larrea, A., Garcia, A., Perea, J., Acero, R. and Pacheco, H.

Profit function in organic dairy sheep farms in Castilla la Mancha, Spain 1
Toro, P, Angon, E., Perea, J., Garcia, A., Acero, R. and Aguilar, C.

Study, development and testing of a low cost GPS-GSM collar to control cattle

rustling 12
Tangorra, F.M., Marchesi, G., Nava, S. and Lazzari, M.

Post-grazing height in early lactation: immediate and subsequent effects on dairy cow
performance and swards characteristics 13

Ganche, E., O’ Donovan, M., Delaby, L., Boland, T. and Kennedy, E.
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Session 42. Free communications in animal physiology

Date: 31 August 2011; 14:00 - 18:00 hours
Chairperson: Quesnel

Theatre Session 42 no.

Profile of leptin and bone markers in peripartal sows in relation to body condition and
peripartal feeding strategy 1
Cools, A., Maes, D., Van Kempen, T., Buyse, J.,, Liesegang, A. and Janssens, G.P.J.

Seasonal variation in semen characteristics and libido of male ostriches 2
Bonato, M., Rybnik, P.K., Malecki, I.A., Cornwallis, C.K. and Cloete, S.W.P.

Semen production of Black Racka rams: effect of season and age 3
Egerszegi, ., Sarlds, P, Molndr, A., Cseh, S. and Rdtky, J.

Physiological and hormonal responses of Egyptian buffalo to different climatic conditions 4
Hafez, Y.M., Taki, M.O., Baiomy, A.A., Medany, M.A. and Abou-Bakr, S.

Effect of encapsulated calcium butyrate (GREEN-CAB-70 Coated®) on some blood
parameters in Iranian Holstein female calves 5
Karkoodi, K., Alizadeh, A.R. and Nazari, M.

Effect of breeding season and epidermal growth factor on the competence of camel
(Camelus dromedarius) oocytes to mature in vitro 6
El-Sayed, A., El-Hassanein, E.E., Sayed, H. and Barkawi, A.H.

Cysts and ovarian activity in Holstein dairy cows in early lactation related to milk and plasma
fatty acids and to plasma metabolites and hormones 7
Knapp, E., Dotreppe, O., Hornick, J.L., Istasse, L. and Dufrasne, |.

Poster Session 42 no.

Detection of embryonic mortality by means of ovine pregnancy-associated glycoproteins
after in utero stem cells transplantation in sheep 8
Terzano, G.M., Barbato, O., Mazzi, M., Tintoni, M., Riccardi, M. and Noia, G.

The effect of castration at 10 months of age on growth physiology of Serrana de Teruel
cattle breed 9
Sanz, A., Alberti, P, Ripoll, G., Blasco, I. and Alvarez-Rodriguez, J.

Effect of different semen extenders on motility of liquid preserved Moo Lat boar semen -
a pilot study 10
Keonouchanh, S., Egerszegi, |., Dengkhounxay, T, Sarlos, P. and Ratky, J.

Shading effects on physical and biochemical parameters in Tunisian local goat kids during

hot season n
Hammadi, M., Fehem, A., Khorchani, T, El-Faza, S., Salama, A.A.K., Casals, R., Such, X. and

Caja, G.
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Session 43. Free communications in animal management and health

Date: 31 August 2011; 14:00 - 18:00 hours
Chairperson: Das

Theatre Session 43 no. Page

Detection of lameness and mastitis in dairy cows using wavelet analysis
Miekley, B., Traulsen, I. and Krieter, J.

Owner-recorded data as source of information for genetic analyses of health traits of dairy
cattle
Stock, K.F.,, Agena, D., Spittel, S., Hoedemaker, M. and Reinhardt, F.

Capturing variation in infectivity from binary disease data
Lipschutz-Powell, D., Woolliams, J.A., Biima, P. and Doeschl-Wilson, A.B.

A mobile milking robot for dairy cows at grass: effects of grazing management
Dufrasne, I, Knapp, E., Robaye, V., Istasse, L. and Hornick, J.L.

Effect of milking frequency and plane of nutrition on dairy cow immune function
Odriscoll, K., Llamas-Moya, S., Olmos-Antillon, G., Earley, B., Gleeson, D., O’brien, B., Mee, J. and
Boyle, L.

Influence of season, physiological state and production system on dairy cows welfare
assessment
Marie, M.

Effects of dietary supplementation with protection factors at a high incorporation rate on
the lactoferrin content in milk and on some milk quality parameters
Robaye, V., Knapp, E., Dotreppe, O., Hornick, J.L., Istasse, L. and Dufrasne, I.

A financial cost-benefit analysis of the ‘Healthier goats’ program to Norwegian dairy goat
farmers
Nagel-Alne, G.E., Valle, P.S., Asheim, L.J., Hardaker, J.B. and Selverad, L.

Precision, repeatability and representative ability of faecal egg counts in a model host-
parasite system
Das, G., Savas, T, Kaufmann, F., Idris, A., Abel, H. and Gauly, M.

1

Poster Session 43 no.

Spectrum, prevalence and intensity of helminth infections in laying hens kept in organic
free range systems in Germany
Kaufmann, F,, Das, G., Sohnrey, B. and Gauly, M.

The effect of pasture feeding system on udder health of cows
Frelich, J. and Slachta, M.

Risk of stress associated to rumenocentesis: benefits of local anaesthesia?
Mialon, M.M., Deiss, V., Andanson, S., Anglard, F., Doreau, M. and Veissier, I.

Effect of oral treatment with bovine lactoferrin on plasma concentrations of metabolites

and hormones in preruminant calves
Kushibiki, S., Shingu, H. and Moriya, N.
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Effects of temperature humidity index (THI) on the behaviour of dairy cows 14
Sanker, C., Kroos, A.,-T. and Gauly, M.

Serum protein profiles as biomarker for infectious disease status in pigs 15
Stockhofe-Zurwieden, N., Mulder, H.A., Koene, M.G.J., Kruijt, L. and Smits, M. A.

Detection of the Aleutian mink disease virus infection by antibody and PCR 16
Farid, A.H., Hussain, I., Rupasinghe, P.P., Stephen, J., Arju, I. and Gunn, J.T.

Association of herd characteristics with reproductive performance in dairy herds 17
Brouwer, H., Bartels, C.J.M., Muskens, J. and Van Schaik, G.

Current state of the healthier goats project in Norway 18
Lindheim, D., Leine, N., Sglvergd, L. and Hardeng, F.

Identification of carriers with mutations causing citrullinaemia and factor Xl deficiency in
Khuzestan cattle population of Iran 19
Eydivandi, S., Seyedabadi, H.R. and Amirinia, C.

Effects of vaccum level and pulsation rate on milk flow traits in Tunisian Maghrebi camels
(Camelus dromedarius) 20
Atigui, M., Hammadi, M., Barmat, A., Khorchani, T. and Marnet, P.G.

Session 44. Milk and meat product quality (Food Quality symposium)
Date: 01 September 2011; 08:30 - 12:30 hours

Chairperson: Hocquette

Theatre Session 44 no.
Meat yield in double muscled Piemontese young bulls: official and commercial retail cuts
quality production 1
Lazzaroni, C. and Biagini, D.

Selection for reduced PFAT decreases Isocitrate Dehydrogenase activity 2
Kelman, K.R., Pannier, L., Pethick, D.W. and Gardner, G.E.

The effects dietary plants secondary compounds on small ruminants’ products

quality 3
Vasta, V., Priolo, A. and Luciano, G.

Meat and health: how to improve the nutritional quality of broiler meat 4
Haug, A., Nyquist, N.F., Redbotten, R., Thomassen, M., Svihus, B. and Christophersen, O.A.
Extending the shelf life of fresh meat: what is technically and legally feasible? 5
Clinquart, A., Imazaki, P, Sanchez-Mainar, M., Delhalle, L., Adolphe, Y., Dure, R. and Daube, G.
Cows'’ feeding and milk and dairy product sensory properties: a review 6
Martin, B., Verdier-Metz, ., Ferlay, A., Graulet, B., Cornu, A., Chilliard, Y. and Coulon, J.B.

Modeling and genetics of milk technological properties 7
Bittante, G.

f-lactoglobulin genotype prediction based on milk Fourier transform infrared

spectra 8

Rutten, M.J.M., Bovenhuis, H., Heck, J.M.L. and Van Arendonk, J.A.M.
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Breed, housing and feeding systems affect milk coagulation traits and cheese yield and
quality 9
Mantovani, R., De Marchi, M., Cologna, N., Guzzo, N. and Bittante, G.

Genome-wide association of fatty acids from summer milk of Dutch dairy cattle 10
Bouwman, A.C., Visker, M.H.P.W., Van Arendonk, J.A.M. and Bovenhuis, H.

Detection of QTL controlling cheese processing properties in a Holstein x Normande

crossbred population 1
Xue, Y, Larroque, H., Barbey, S., Lefebvre, R., Gallard, Y., Ogier, J.C., Colleau, J.J., Delacroix-

Buchet, A. and Boichard, D.

Characteristics of herds that produce milkfat with a higher than average concentration of
unsaturated fatty acids 12
Silva-Villacorta, D., Lopez-Villalobos, N., Blair, H.T., Hickson, R.E. and Macgibbon, A.

Poster Session 44 no.

The effect of genotypes and housing conditions on colour of chicken meat 13
Konrdd, S. and Kovdcsné Gadl, K.

Possibilities to improve the lipid structure of the pig meat during the finishing period 14
Lefter, N., Habeanu, M., Hebean, V. and Dragotoiu, D.

The content of benzo(a)pyrene in smoked meat products 15
Miculis, J., Valdovska, A. and Zutis, J.

Limiting enzymes of docosahexaenoic acid synthesis in bovine tissues 16
Cherfaoui, M., Durand, D., Cassar-Malek, I., Bonnet, M., Bauchart, D. and Gruffat, D.

A gene expression approach to the genetics of dry-cured ham attributes and texture defects 17
Pena, R.N., Guardia, M.D., Reixach, J., Amills, M. and Quintanilla, R.

Fatty acids profile and cholesterol content in muscles of young bulls of Polish Black and
White breed and commercial crossbreds after Limousine sires 18
Grodzicki, T, Litwinczuk, A., Barlowska, J. and Florek, M.

When MIR spectrometry helps to promote a local and vulnerable bovine breed 19
Colinet, F.G., Dehareng, F., Dardenne, P, Soyeurt, H. and Gengler, N.

Ratio of n-6:n-3 in the diets of beef cattle: effect on growth, fatty acid composition, and
taste of beef 20
Mcniven, M.A., Duynisveld, J.L., Turner, T. and Mitchell, A.W.

A novel quality denomination for beef: strategies, limits and differences between
stakeholders 21
Olaizola, A., Bernués, A., Blasco, I. and Sanz, A.

Meat lamb characteristics affected by different amounts of Camelina sativa feeding
integration 22
Nicastro, F., Facciolongo, A., Depalo, F., Demarzo, D. and Toteda, F.

Effects of dietary supplementation with mineral/vitamin mix on beef meat quality 23
Vincenti, F., Mormile, M. and lacurto, M.
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Effects of oil sources on feedlot performance and fatty acid profiles of meat lambs
Karami, M.

Cis and trans isomers of 18:1 from Longissimus thoracis muscle are modified differentially in
Angus, Limousin and Blonde d’Aquitaine bulls fed linseed-enriched diets
Bauchart, D., Thomas, A., Lyan, B., Gruffat, D., Micol, D. and Durand, D.

Protein markers of beef tenderness in young bulls from different breeds
Picard, B., Cassar-Malek, I., Kammoun, M., Jurie, C., Micol, D. and Hocquette, J.F.

Improved nutritional quality of pork by feeding fish oil containing diets
Hallenstvedt, E., @verland, M., Kjos, N.P., Rehnberg, A.C. and Thomassen, M.S.

Prediction of Warner-Bratzler tenderness in cattle and genetic parameters of beef quality
traits- preliminary results
Aass, L., Hollung, K. and Sehested, E.

Slaughter value of Hungarian buffalo heifers
Barna, B. and Hollo, G.

The effect of grassland management and production system on bovine milk quality in
Mid-Norway
Adler, S., Steinshamn, H., Jensen, S.K., Hansen-Mgller, J. and Govasmark, E.

In vitro algaecide effect of borate on Prototheca strains isolated from bovine mastitic milk
Marques, S., Silva, E., Carvalheira, J. and Thompson, G.

The fatty acid composition and amino acid profile of organic buffalo milk
Barna, B., Csapé, J. and Hollo, G.

Urea level in milk from various breeds of cows and its relationship with chemical
composition and individual traits of technological usability
Barlowska, J., Krol, J., Wolanciuk, A. and Szwajkowska, M.

The effect of nonstructural carbohydrate and addition of full fat roasted canola seed on
milk fatty acid composition in lactating cows
Sari, M., Naserian, A.A., Valizadeh, R. and Salari, S.

Residue concentrations of Nitroxynil in milk and product following administration to cows
Power, C., O'brien, B., Danaher, M., Furey, A., Bloemhoff, Y., Sayers, R. and Jordan, K.

Chemical composition and technological usability of caprine milk from various groups of
breeds
Barlowska, J., Szwajkowska, M., Grodzicki, T. and Wolanciuk, A.

Effectiveness of new milking machine cleaning products in maintaining total bacterial
counts on equipment surfaces
Gleeson, D., O’brien, B., Flynn, J. and Jordan, K.

Variability of ewe’s milk fatty acid profile in relation to the morphometric characteristics of
milk fat globules
Salari, ., Altomonte, I. and Martini, M.

Effects of the a-lactalboumin +15 polymorphism on milk protein composition
Visker, M.H.P.W., Schennink, A., Van Arendonk, J.A.M. and Bovenhuis, H.
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invited

The lipid components of ewe’s colostrum
Altomonte, I, Salari, F. and Martini, M.

Effects of storage time on technological ovine milk traits
Pistoia, A., Casarosa, L., Poli, P., Balestri, G., Bondi, G., Mani, D. and Ferruzzi, G.

Opportunity to increase milk quality with biologically active substances
Miculis, J., Jemeljanovs, A., Sterna, V., Konosonoka, I.H., Antone, U. and Zagorska, J.

Changes of chosen protein fractions content in bovine milk from three cows’ breeds subject
to somatic cell count
Litwinczuk, Z., Krol, J., Brodziak, A. and Barlowska, J.

Effect of different amounts of extruded flaxseed in diets for dairy cows on chemical and
fatty acid composition of milk and cheese
Cattani, M., De Marchi, M., Cologna, N., Bittante, G. and Bailoni, L.

Technological usability of milk from 3 breeds of cows
Barlowska, J., Wolanciuk, A., Krol, J. and Litwinczuk, A.

Bioactive protein content in milk from local breeds of cows included in the genetic
resources conservation programme
Krol, J., Litwinczuk, Z., Brodziak, A. and Chabuz, W.

lodine concentration in Norwegian milk has declined the last decade
Haug, A., Harstad, O.M., Salbu, B. and Taugbagl, O.

The effect of fluorescent light exposure on meat colour stability from commercial Gascon
calves and cull cows, produced in Catalunya and Midi-Pyrenees
Khliji, S., Panella, N., Chamorro, F.H., Gil, M., Blanch, M. and Oliver, M.A.
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42

43
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45

46

47

48

Session 45. Breeding applications in industry (Aquaculture symposium)

Date: 01 September 2011; 08:30 - 12:30 hours
Chairperson: Kolstad

Theatre Session 45 no.

Design of low-cost aquaculture breeding programs: challenges and opportunities
Komen, J. and Blonk, R.

Utilising genomic information in salmon breeding and disease resistance
Bishop, S.C., Taggart, J.B., Bron, J.E. and Houston, R.D.

Non-random testing designs with three families per group is more efficient for genetic
evaluation of social effects in aquaculture species
@degard, J. and Olesen, I.

Households’ willingness-to-pay for improved fish welfare in breeding programs for farmed
Atlantic salmon
Grimsrud, K.M., Nielsen, H.M., Navrud, S., Monsen, B.B. and Olesen, I.

Stimulating sustainable aquaculture: access to and protection of aquaculture genetic

resources
Olesen, I, Rosendal, K.G. and Pathak, A.R.
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Differences in susceptibility to the salmon louse between a high and a low lice susceptible
group of Atlantic salmon 6
Gjerde, B. and @degdard, J.

Simultaneous analysis of two challenge tests and body weight in fish: an example of
multivariate generalized linear mixed model 7
Labouriau, R., Wetten, M. and Madsen, P.

Development of 6K Illlumina iSelect SNP arrays for mapping quantitative trait loci in rohu

(Labeo rohita) and black tiger shrimp (Penaeus monodon) 8
Baranski, M., Sahoo, P.K., Gopikrishna, G., Robinson, N., Das Mahapatra, K., Vinaya Kumar, K.,

Saha, J.N., Shekhar, M.S., Das, S., Gopal, C., Mishra, Y., Karthik, J.S., Das, P, Jothivel, S., Barman,

H.K., Ravichandran, P, Ponniah, A.G. and Eknath, A.E.

Detection of growth-related QTLs in turbot (Scophthalmus maximus) 9
Sdnchez-Molano, E., Cerna, A., Toro, M.A., Ferndndez, J., Hermida, M., Bouza, C., Pardo, B.G. and
Martinez, P.

Genomic variability and genome-wide linkage disequilibrium in commercial and
naturalized salmon populations 10
Martinez, V., Dettlef, P, Lopez, P, Jedlicki, A., Lien, S. and Kent, M.

Genomic tools to trace and monitor the genetic impact of aquaculture escapes 1
Jacg, C.

Poster Session 45 no.
Can we obtain monosex sea bass populations through selective breeding? 12

Vandeputte, M., Dupont-Nivet, M., Haffray, P, Chavanne, H., Vergnet, A., Quillet, E. and
Chatain, B.

Evaluating of genetic diversity in three population of rainbow trout (Oncorhynchus mykiss)
using molecular RAPD markers 13
Afzali, M., Farhadi, A. and Rahimi-Mianji, G.

Session 46. Sustainable cattle farming (Sustainability symposium)

Date: 01 September 2011; 08:30 - 12:30 hours
Chairperson: Stokovic and Klopcic

Theatre Session 46 no.

Assessment of European breeding programmes from different sustainability aspects 1
Rydhmer, L., Ryschawy, J., Fabrega, E. and De Greef, K.

Status and prospects for smallholder milk production: a global perspective 2
Hemme, T. and Otte, J.

Potential of Maremmana cattle for organic beef production 3
Esposito, G., Di Francia, A., De Rosa, G. and Masucci, F.

Aspects of cattle ownership in Northern Cacheu Province, Guinea Bissau 4
Almeida, A.M. and Cardoso, L.A.

Reproductive management of dairy herds - a bio-social approach 5
Przewozny, A.
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A comparison of health status and milk quality in dairy cows reared in nearby areas of Italy
and Slovenia 6
Gaspardo, B., Lavrencic, A., Volaric, S. and Stefanon, B.

Genetic diversity of Russian native cattle breeds on the genes associated with milk production 7
Sulimova, G., Lazebnaya, I., Khatami, S. and Lazebny, O.

An assessment of attitude towards selling livestock among the pastoralists in
Tanzania 8
Laswai, G.H., Haule, M.E., Mwaseba, D.L., Kimambo, A.E., Madsen, J. and Mtenga, L.A.

Estimation and comparison of economic values for productive characters in hybrid and
local cattles 9

Seidavi, A.R., Ghanipoor, M., Mirmahdavi, S.A., Hosseinpoor, R. and Ghorbani, A.

Vigour and performance of Angus cattle with different myostatin genotypes 10
Eder, J., Wassmuth, R., Von Borell, E. and Swalve, H.H.

Utilization of fodder area in the cattle fattening in the farms desisting from milk production 11
Litwinczuk, Z., Teter, W., Stanek, P. and Zolkiewski, P.

Static pressure measurements in some domestic ungulates managed under extensive
conditions 12
Parés | Casanova, P.M., Sabaté, J. and Kucherova, I.

Poster Session 46 no.

Sustainable small scale cattle production — Croatian example — possibility lost? 13
Stokovic, 1., Susic, V., Karadjole, I. and Kostelic, A.

Influence of technical parameters and milking routine of high capacity milking parlours on
milk quality 14
Mihina, S., Cicka, A., Zajac, L., Martiska, M. and Broucek, J.

Income effects of by-product economic values for slaughtered cattle and sheep 15
Kale, M.C., Aral, Y., Aydin, E., Cevger, Y., Sakarya, E. and Guloglu, S.C.

Session 47. Equine education (Horse network workshop)

Date: 01 September 2011; 08:30 - 18:00 hours
Chairperson: Ellis

Theatre Session 47 no.

Designing equine education for rural innovation: the big picture and some missing details 1
Evans, R.

A new bachelor education program in equine science in Norway 2
Vangen, O., Austbg, D. and Hauge, H.

Undergraduate equine science education in the United States 3
Splan, R.K.

Online teaching and learning in equine science 4
Murray, J.M.D.
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invited

Teaching and assessing ethics in equine science education 5 338
Ellis, A.D.

Establishing framework for the European equine master programme 6 339
Potocnik, K., Cervantes, I., Koenig Von Borstel, U. and Holgersson, A.L.

Student service and faculty advancement in equine science at the research university in the
United States and Europe 7 339
Splan, R.K. and Ellis, A.D.

Poster Session 47 no. Page
The use of video surveillance, a horse simulator and information technology to enhance

advanced equitation teaching 8 340
Taylor, E.T,, White, C., York, S.J., Hall, C.A. and Ellis, A.D.

Session 48. Genetics of health, behaviour and functional traits in dogs
(Companion Animal working group)

Date: 01 September 2011; 08:30 - 12:30 hours
Chairperson: Carnier

Theatre Session 48 no. Page
Genetic regulation of health and functional traits in dogs 1 340
Distl, O.

Genetics of behaviour traits in dogs 2 34

Strandberg, E. and Arvelius, P.

Genetic evaluation of temperament traits in the Rough Collie 3 341
Grandinson, K. and Arvelius, P.

Genetic analysis and effect of inbreeding on skeletal diseases and echocardiography
measurements in Italian Boxer dogs 4 342

Cecchinato, A., Sturaro, E., Bonfatti, V., Piccinini, P., Gallo, L. and Carnier, P.

Selection strategies against categorically scored hip dysplasia in dogs: a simulation study 5 342
Malm, S., Serensen, A.C., Fikse, W.F. and Strandberg, E.

Session 49. Breeding value estimation in sheep

Date: 01 September 2011; 08:30 - 12:30 hours
Chairperson: Schneeberger

Theatre Session 49 no. Page

Connecting breeding value estimation in sheep 1 343
Lewis, R.M.

Genetic connectedness among Norwegian sheep flocks 2 343
Eikje, L.S., Boman, I.A., Blichfeldt, T. and Lewis, R.M.

Estimation of breeding values for meat sheep in France 3 344

Tiphine, L., David, I., Raoul, J., Guerrier, J., Praud, J.-P,, Bodin, L., Francois, D., Jullien, E. and
Poivey, J.-P.
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National genetic evaluations in dairy sheep and goats in France 4 344
Larroque, H., Astruc, J.M., Barbat, A., Barillet, F., Boichard, D., Bonaiti, B., Clément, V., David, .,
Lagriffoul, G., Palhiere, I, Piacére, A., Robert-Granié, C. and Rupp, R.

Genetic parameters for live weight, ultrasound scan traits and muscling scores in Austrian
meat sheep 5 345
Maximini, L., Brown, D.J. and Fuerst-Waltl, B.

Work in progress on genomic evaluation using GBLUP in French Lacaune dairy sheepbreed 6 345
Baloche, G., Larroque, H., Astruc, J.M., Babilliot, J.M., Boscher, M.Y., Boulenc, P., Chantry-

Darmon, C., De Boissieu, C., Frégeat, G., Giral-Viala, B., Guibert, P, Lagriffoul, G., Moreno, C.,

Panis, P, Robert-Granié, C., Salle, G., Legarra, A. and Barillet, F.

A comparison of various methods for the computation of genomic breeding values in

french lacaune dairy sheep breed 7 346
Robert-Granie, C., Duchemin, S., Larroque, H., Baloche, G., Barillet, F., Moreno, C., Legarra, A.

and Manfredi, E.

Implementation of BLUP breeding values estimations into breeding programs for sheep in
Slovakia and Czechia 8 346
Milerski, M., Margetin, M. and Oravcovd, M.

The prediction of breeding value in dairy sheep population using diferent test day animal

models 9 347
Grosu, H.

Estimation of genetic parameters for milking goats in the United Kingdom using a random

regression model 10 347
Conington, J., Mrode, R. and Coffey, M.

Genetic parameters for milk traits using fixed regression models for Pag sheep in Croatia 11 348
Spehar, M., Bara¢, Z,, Gorjanc, G. and Mio, B.

Poster Session 49 no. Page

Comparison of the breeding value estimation of SURPRO V0.1 software and MTDFREML 12 348
Onder, H.

Session 50. Free communications: pig nutrition

Date: 01 September 2011; 08:30 - 12:30 hours
Chairperson: Torrallardona

Theatre Session 50 no. Page

White-flowering faba beans (Vicia faba L.) in sow diets - preliminary results 1 349
Neil, M. and Sigfridson, K.

Effect of feed restriction during gestation on body weight and backfat depth in European-
Chinese sows over two parities 2 349
Viguera, J., Medel, P, Peinado, J., Flamarique, F. and Alfonso, L.

Dose and form of vitamin D for sows: Impact on bioavailability, performance and bone

status markers 3 350
Lauridsen, C., Halekoh, U., Larsen, T. and Jensen, S.
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Influence of phytate and phytase on native and supplemented zinc bioavailability in piglets 4
Schlegel, P. and Jondreville, C.

Can Hampshires tolerate low lysine diets post weaning? 5
Taylor, A.E., Jagger, S., Toplis, P., Wellock, I.J. and Miller, H.M.

Interest of using synthetic amino acids, including L-Valine, for formulating low crude protein
pig diets based on rapeseed meal 6
Quiniou, N., Primot, Y., Peyronnet, C. and Quinsac, A.

Effect of feed grade glycerol on the meat quality of fattening pigs 7
Zsédely, E., Kovdcs, P. and Schmidt, J.

Effect of adding Jerusalem artichoke in feed to entire male pigs on skatole level and
microflora composition 8
Vhile, S.G., Sorum, H., @verland, M. and Kjos, N.P.

Effects of feeding Bt (MON810) maize on the intestinal microbiota and immune status of pigs 9
Walsh, M.C., Buzoianu, S.G., Gardiner, G.E., Rea, M.C., Ross, R.P. and Lawlor, P.G.

The effect of chitooligosaccharide supplementation on performance, intestinal

morphology, selected microbial populations, volatile fatty acid concentrations and immune
function in the weanling pig 10
Walsh, A.M., Sweeney, T, Bahar, B., Flynn, B. and O'doherty, J.V.

Inhibitory action of analytical grade zinc oxide and of a new potentiated ZnO on the in vitro
growth of Escherichia coli strains M
Durosoy, S., Vahjen, W. and Zentek, J.

Poster Session 50 no.
Influence of dose and forms of vitamin D on early reproduction and gene expression in

uterus of gilts 12
Lauridsen, C. and Theil, P.

Preference for diets with L-Thr in pigs with different Thr status 13
Sudrez, J.A., Roura, E. and Torrallardona, D.

Preference for diets with free DL-Met in pigs with different Met status 14
Sudrez, J.A., Roura, E. and Torrallardona, D.

Effects of benzoic acid and Na benzoate on the performance and composition of the
gastrointestinal microbiota of weaned piglets 15
Torrallardona, D., Badiola, J.1., Vila, B. and Broz, J.

The performance of pigs fed diets supplemented with glycerol 16
Juskiene, V., Leikus, R., Juska, R. and Norviliené, J.

Effects of a short exposure period to deoxynivalenol (DON) contaminated wheat on health

parameters and post weaning and fattening performances of pigs 17
Royer, E.
Fate of transgenic DNA and protein from orally administered Bt (MON810) maize in pigs 18
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Addition of seaweed polysaccharides from brown seaweed (Laminaria digitata) to porcine

diets: Influence on the oxidative stability of organ tissues and fresh pork quality 19 358
Moroney, N.C., O'grady, M.N., O'doherty, J.V. and Kerry, J.P.

Effect of protein and lysine level on fat deposition in finishing pigs 20 358
Tous, N., Lizardo, R., Vila, B., Gispert, M., Font | Furnols, M. and Esteve-Garcia, E.

Influence of different dietary fat sources on pork fatty acid composition 21 359
Alonso, V., Najes, L.M., Provincial, L., Guillén, E., Gil, M., Roncalés, P. and Beltrdn, J.A.

Influence of different dietary fat sources on pork quality and sensory analysis 22 359
Alonso, V., Provincial, L., Gil, M., Guillén, E., Najes, L.M., Roncalés, P. and Beltrdn, J.A.

Session 51. Comparative lactation biology

Date: 01 September 2011; 08:30 - 12:30 hours

Chairperson: Knight

Theatre Session 51 no. Page
Comparative aspects of lactation 1 360
Knight, C.H.

Metabolic health of the bovine mother 2 360
Collier, R.J.

Metabolic health of the breastfeeding mother: calcium and energy metabolism in human

lactation 3 361
Goldberg, G.R.

Early life nutrition and gut development 4 361
Thymann, T.

Culture-independent analysis of the bacterial communities in healthy and mastitic milk 5 362
Mcguire, M.A. and Mcguire, M.K.

The influence of enforced or natural dry period length on periparturient mammary

development in dairy cows 6 362
Agenas, S. and Knight, C.H.

Milk partitioning and accumulation in the camel udder according to time elapsed after

milking 7 363
Caja, G., Salama, O.A., Fathy, A., El-Sayed, H. and Salama, A.A.K.

Poster Session 51 no. Page
Calcium and Phosphorus levels in milk among hybrid (LY) sows during different stages of

lactation 8 363
Thingnes, S.L., Gaustad, A.H., Rootwelt, V. and Framstad, T.
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Session 52. Causes and consequences of mortality and premature culling of
breeding animals

Date: 01 September 2011; 08:30 - 12:30 hours
Chairperson: Boyle

Theatre Session 52 no. Page

Premature removal and mortality of commercial sows 1 364
Engblom, L., Stalder, K. and Lundeheim, N.

On-farm mortality of cows in Swedish dairy herds 2 364
Alvasen, K., Jansson Mérk, M., Hallén Sandgren, C., Thomsen, P.T. and Emanuelson, U.

Association of herd demographics and biosecurity with cattle longevity and udder health
in dairy herds 3 365
Brouwer, H., Bartels, C.J.M. and Van Schaik, G.

Claw and foot healt: Early diagnostics and prevention of foot lesions in dairy cattle 4 365
Tamminen, P,, Hdggman, J., Pastell, M., Tiusanen, J. and Juga, J.

Poster Session 52 no. Page

Effect of inbreeding and estimation of genetic parameters for heifer mortality in Austrian
Brown Swiss cattle 5 366
Fuerst-Waltl, B. and Fuerst, C.

Association between herd characteristics and on-farm cow mortality in Swedish dairy herds 6 366
Jansson Mérk, M., Alvasen, K. and Hallén Sandgren, C.

Session 53. Gastronomic quality of animal products (Food Quality
symposium)

Date: 01 September 2011; 14:00 - 18:00 hours
Chairperson: Hocquette and Aass

Theatre Session 53 no. Page

Can eating quality genetics be incorporated into the Meat Standards Australia lamb grading
system? 1 367
Pannier, L., Pethick, D., Ball, A., Jacob, R., Mortimer, S. and Pearce, K.

Prediction of beef eating quality in France using the Meat Standards Australia (MSA) system 2 367
Legrand, I, Hocquette, J.F., Polkinghorne, R.J. and Pethick, D.W.

High energy supplement post-weaning does not enhance marbling in beef cattle 3 368
Greenwood, P.L., Siddell, J.P,, Mc Phee, M.J., Walmsley, B.J. and Pethick, D.W.

Contribution of Protected Denomination of Origin (PDO) beef for sustainable agriculture
and meat quality in Portugal 4 368
Costa, P, Alfaia, C.M., Pestana, J.M., Bessa, R.J.B. and Prates, J.A.M.

Traditional Corsican meat and dairy products move upmarket: could local consumers be

excluded? 5 369
Casabianca, F. and Linck, T.
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Consumer gastronomic evaluation of wild and farmed brown trout (Salmo trutta) 6 369
Pohar, J.

Breed effects and heritability for concentration of fatty acids in milk fat determined by

Fourier transform infrared spectroscopy 7 370
Lopez-Villalobos, N., Davis, S.R., Lehnert, K., Mellis, J., Berry, S., Spelman, R.J. and Snell, R.G.

Poster Session 53 no. Page
Analysis of the red meat price changes over the last 25 years and effects of import decisions

in Turkey 8 370
Aydin, E., Aral, Y., Can, M.F., Cevger, Y., Sakarya, E. and Isbilir, S.

Session 54. Sustainable aquaculture for the future (Aquaculture symposium)

Date: 01 September 2011; 14:00 - 18:00 hours
Chairperson: @verland

Theatre Session 54 no. Page

Industrial response to increased sustainability demand in aquaculture 1 371
Wathne, E. and EI-Mowafi, A.

Resource use in Norwegian salmon production 2 37N
Ytrestayl, T, As, T.S., Berge, G.M., Serensen, M., Thomassen, M. and Asgdrd, T.

Microbes: a sustainable aquafeed resource for the future 3 372
Mydland, L.T., Romarheim, O.H., Landsverk, T., Skrede, A. and @verland, M.

Optimal feeding rate for genetically improved Nile tilapia 4 372
Storebakken, T., Kumar Chowdhury, D. and Gjoen, H.M.

In vitro assays are useful tools in the value chain of aquaculture products 5 373
Moyano, F.J., Morales, G. and Mdrquez, L.

Interaction between physical quality, feed intake and nutrient utilization in modern fish feeds 6 373
Sarensen, M., Asgdrd, T. and @verland, M.

Sodium diformate and extrusion temperature affects nutrient digestibility and

physical quality of diets with fishmeal or barley protein concentrate for rainbow trout

(Oncorhynchus mykiss) 7 374
Morken, T, Kraugerud, O.F., Barrows, F.T., Serensen, M., Storebakken, T. and @verland, M.

Emerging trends and research needs in sustainable aquaculture 8 374
Fiore, G., Natale, F. and Hofherr, J.

Session 55. Social pillar of sustainability (Sustainability symposium)

Date: 01 September 2011; 14:00 - 18:00 hours
Chairperson: Eilers

Theatre Session 55 no. Page

Local breed farmers providing ecosystem services and sustainable development 1 375
oini, K.
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Positive effects of animal production in France: a preliminary study based on interviews of
stakeholders in two contrasted territories 2 375
Disenhaus, C., Le Cozler, Y. and Bonneau, M.

Farm animal genetic resources and social values 3 376
Oosting, S., Partanen, U. and Soini, K.

The farmer as a main factor of structural change and sustainability in rural development: a
Slovenian case-study 4 376
Klopcic¢, M., Kuipers, A., Bergevoet, R. and Koops, W.

Understanding how farmers last over the long term: a typology of trajectories of change in
farming systems — a French case-study 5 377
Ryschawy, J., Choisis, N., Choisis, J.-P. and Gibon, A.

Socio-cultural sustainability of pig production: farm visits with citizen panels in the
Netherlands and Denmark 6 377
Oosting, S.J., Boogaard, B.K., Boekhorst, L.J.S. and Sgrensen, J.T.

Livestock innovation systems and networks: findings from the smallholder dairy farmers in
North Western Ethiopia 7 378
Asres, A., Solkner, J., Puskur, R. and Wurzinger, M.

Unravel the chaos in social aspects of livestock farming systems 8 378
Eilers, C.H.A.M. and Oosting, S.J.

Session 56. Increasing nutritive value of raw materials and compound feed by
feed technology (industry session)

Date: 01 September 2011; 14:00 - 18:00 hours
Chairperson: Helander

Theatre Session 56 no. Page
Increasing nutritive values of raw materials and compound feed by feed technology 1 379
Van Der Aar, P.

Effects of roasting of barley on utilization of nutrients and performance in dairy cows 2 379

Prestlgkken, E., Mcniven, M.A. and Harstad, O.M.

Towards new feed unit systems based on absorbed nutrients and animal responses in France 3 380
Sauvant, D., Peyraud, J.L. and Noziere, P.

Poster Session 56 no. Page

The characteristics of nitrogen subfractions according to the CNCPS for extracted oil seeds 4 380
Chrenkovd, M., Ceresridkovd, Z,, Weisbjerg, M.R., Van Vuuren, A.M. and Formelovd, Z.

Effect of semi-arid native fennel (Foeniculum vulgare) essential oil on in vitro gas
production parameters of various ruminant fiber source feeds 5 381
Danesh Mesgaran, M., Jani, E., Vakili, A.R. and Solaimani, A.

Feeding value of carob (Ceratonia siliqua L.) as an industrial processing by-products 6 381
Ciirek, M., Isik, M. and Ozen, N.
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The effect of nonstructural carbohydrate and addition of full fat roasted canola seed on
milk production and composition in lactating cows 7 382
Sari, M., Naserian, A.A., Valizadeh, R. and Salari, S.

Intestinal digestibility of amino acids of lucerne in ruminants influenced by maturity stage 8 382
Homolka, P., Koukolovd, V., Némec, Z., Mudfrik, Z., Hucko, B. and Sales, J.

Characterization of organic soybean by-product (okara) as a protein supplement in organic
fattening of calves 9 383
Villalba, D., Seradj, A.R. and Cubilé, D.

Comparison amounts of gas production in fresh and oven dried silage in orange pulp silage
using in vitro gas production 10 383
Lashkari, S. and Taghizadeh, A.

Effects of bovine bile powder and enzyme treatment on performance of broilers fed high
lipid diets 11 384
Karimi, K., Esmaeilpour, V. and Rezaeipour, V.

Effects of a probiotic and it’s carrier supplementation on performance and nutrient
digestibility of broiler chicks 12 384
Han, Y.K.

Study of characterization of eggplant (Solanum melongea) silage with and without molasses 13 385
Karimi, N., Shirazi, H. and Forudi, F.

Session 57. Animal fibre science (Animal Fibre working group)

Date: 01 September 2011; 14:00 - 18:00 hours
Chairperson: Renieri

Theatre Session 57 no. Page

QTL detection and fine mapping of birthcoat type in sheep 1 385
Allain, D., Cano, M., Foulquié, D., Autran, P,, Tosser-Klopp, G., Moreno, C., Mulsant, P. and
Francois, D.

Estimation and comparison of phenotypic value changes in silkworm pure lines during
consecutive generations under selection pressure 2 386
Seidavi, A.R.

Historical relationships between sheep breeds according to their macroscopical fleece traits 3 386
Parés | Casanova, P.M. and Perezgrovas Garza, R.

Genetic parameters for fiber diameter at different shearings 4 387
Pun, A., Morante, R., Burgos, A., Cervantes, |., Pérez-Cabal, M.A. and Gutiérrez, J.P.

A deletion in exon 9 of the LIPH gene is responsible for the rex hair coat phenotype in rabbits 5 387
Diribarne, M., Mata, X., Chantry-Darmon, C., Vaiman, A., Auvinet, G., Bouet, S., Deretz, S., Cribiu,

E.P, Rochambeau, H., Allain, D. and Guérin, G.

Poster Session 57 no. Page
Opportunities to improve value and utilization of sustainable animal fibre production in

Europe 6 388
Renieri, C., Gerken, M., Allain, D., Antonini, M., Gutierrez, J.P. and Galbraith, H.
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Quantitative variation of melanins in alpaca 7 388
Cecchi, T., Valbonesi, A., Passamonti, P. and Renieri, C.

Pelt follicle characteristics and their relationship with pelt quality in fat-tailed gray Shirazy
sheep 8 389
Safdarian, M. and Hashemi, M.

Session 58. Free communications: genomic selection and genomewide
association studies

Date: 01 September 2011; 14:00 - 18:00 hours
Chairperson: Szyda

Theatre Session 58 no. Page

Results from genomic selection in Pietrain pig breeding 1 389
Bennewitz, J,, Wellmann, R., Neugebauer, N., Tholen, E. and Wimmers, K.

Genomic selection in maternal pig breeds 2 390
Lillehammer, M., Meuwissen, T.H.E. and Sonesson, A.K.

Genomic selection using Bayesian mixture models for reduction of aggressive behaviour

in pigs 3 390
Kapell, D.N.R.G., Ashworth, C.J., Turner, S.P.,, D’eath, R.B., Lundeheim, N., Rydhmer, L., Lawrence,

A.B.and Roehe, R.

Most of the benefits from genomic selection can be realised by genotyping a proportion of
selection candidates 4 391
Henryon, M., Berg, P, Sarensen, A.C., Ostersen, T. and Nielsen, B.

Potential of genomic selection for traits with a limited number of phenotypes 5 391
Van Grevenhof, E.M., Van Arendonk, J.A.M. and Bijma, P.

Accuracy of imputation in a sparsely-genotyped pig pedigree 6 392
Cleveland, M.A., Kinghorn, B.P. and Hickey, J.M.

Effect of genotype imputation errors on the accuracy of genomic selection 7 392
Neugebauer, N., Wellmann, R. and Bennewitz, J.

Application of generalized BayesA and BayesB in the analysis of genomic data 8 393
Strandén, I, Mrode, R. and Berry, D.P.

Genomic prediction on pigs using the single-step method 9 393
Christensen, O.F.,, Madsen, P., Nielsen, B., Ostersen, T. and Su, G.

Effect of different genomic relationship matrices on accuracy and scale 10 394
Misztal, I, Chen, C.Y., Aguilar, ., Vitezica, Z.G., Legarra, A. and Muir, W.M.

Flexible prior specification for the genetic covariance matrix via the generalized inverted
Wishart distribution 1M1 394
Munilla, S. and Cantet, R.J.C.

Genome-wide association study for inguinal- and umbilical hernias using the 60K Porcine

SNParray 12 395
Grindflek, E., Hansen, M.H.S., Hamland, H. and Lien, S.
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Genome-wide association study for carcass and meat quality traits in commercial French
Large White pigs 13
Shumbusho, F., Le Mignon, G., Bidanel, J.-P. and Larzul, C.

A genome-wide association scan for loci affecting osteochondrosis in German Warmblood
horses 14
Tetens, J., Wulf, I.R., Kiihn, C. and Thaller, G.

Poster Session 58 no.

Using Richards mixed effects growth model in different goose lines 15
Vitezica, Z.G., Lavigne, F., Dubois, J.P. and Auvergne, A.

Association between cholecystokinin type A receptor gene haplotypes and growth traits in
Hinai-dori chicken cross 16
Rikimaru, K., Komatsu, M., Suzuki, K. and Takahashi, H.

Candidate gene analysis and fine mapping of quantitative trait loci for intramuscular fat
content on SSC 13 in a Duroc purebred population 17
Nakano, H., Uemoto, Y., Kikuchi, T., Sato, S., Shibata, T., Kadowaki, H., Kobayashi, E. and

Suzuki, K.

Genome-wide mapping and SCD gene effects for fatty acid composition and melting point

of fat in a Duroc purebred population 18
Uemoto, Y., Nakano, H., Kikuchi, T,, Soma, Y., Sato, S., Shibata, T., Kadowaki, H., Kobayashi, E.

and Suzuki, K.

Estimation of genetic parameters for udder traits using a Random Regression Model on age
at classification for Holsteins in Japan 19
Osawa, T,, Hagiya, K. and Oka, T.

Desired genetic gains for a breeding objective: a novel participatory approach 20
Sae-Lim, P, Komen, H., Kause, A., Van Arendonk, J.A.M., Barfoot, A.J., Martin, K.E. and
Parsons, J.E.

Effects of GH, FASN and SCD gene polymorphisms on fatty acid composition in Japanese
Black cattle 21
Yokota, S., Sugita, H., Suda, Y., Katoh, K. and Suzuki, K.

Estimation of genetic parameters for milkability using threshold methodology in a Bayesian
framework 22
Kénig, S., Tong, Y. and Simianer, H.

Association of polymorphisms in the Leptin gene with carcass and meat quality traits in
Italian Friesian young bulls 23
Catillo, G., Grandoni, F., Vincenti, F., Antonelli, S., lacurto, M., Moioli, B. and Napolitano, F.

Role of LEP gene on porcine productive traits related to appetite, interaction with
LEPRc.1987C>T SNP 24
Pérez-Montarelo, D., Ferndndez, A., Lépez, M.A., Folch, J.M., Pena, R.N., Ovilo, C., Rodriguez, C,,

Sili6, L. and Ferndndez, A..

Variance component estimates for growth traits in South African Brangus cattle 25
Neser, FW.C., Van Wyk, J.B., Fair, M.D., Lubout, P.C. and Crook, B.
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Introgressed background removal using genetic distances 26
Amador, C., Toro, M.A. and Ferndndez, J.

Quantitative trait loci study in Baluchi sheep 27
Dashab, G.R., Aslaminejad, A.A., Nassiri, M.R., Esmailizadeh Koshkoih, A., Sahana, G. and
Saghi, D.A.

Association between somatic cell count and functional longevity in Polish Holstein-Friesian
Ccows 28
Morek-Kopec, M. and Zarnecki, A.

Preliminary studies on mitochondrial DNA control region partial sequence in Polish native
Swiniarka sheep 29
Krawczyk, A., Stota, E. and Rychlik, T.

Genetic parameters for birth weight and its environmental variability in a divergent
selection experiment for birth weight variability in mice 30
Pun, A., Cervantes, I, Nieto, B., Salgado, C., Pérez-Cabal, M.A. and Gutiérrez, J.P.

Linkage disequilibrium and haplotype blocks in chicken layer lines 31
Lipkin, E., Fulton, J., Arango, J., O’sullivan, N.P. and Soller, M.

Genetic profile of Sztumski and Sokolski cold blooded horses in Poland 32
Polak, G.M., Mackowiak, M., Zabek, T. and Fornal, A.

Estimation of inbreeding based on effective number for Baluchi, Arman and Iran Black
breed of sheep 33
Hosseinpour Mashhadi, M., Vakili, A., Jenati, H., Jafari, M., Shokrolahi, B. and Tabasi, N.

Genetic selection response in scenarios of maximization of genetic variance in small
populations: preliminary results 34
Cervantes, I, Gutiérrez, J.P. and Meuwissen, T.H.E.

Frequency and effect of the bovine DGAT1 (K232A) variants on milk production traits in
Iranian Holstein dairy cattle 35
Ahani, S., Hosseinpour Mashhadi, M., Nassiry, M.R. and Aminafshar, M.

Relationship between the leptin LEP/Sau3Al polymorphism and fatty acid profile in muscle
tissue of beef cattle 36
Oprzadek, J.M., Urtnowski, P.S., Dymnicki, E., Sender, G. and Pawlik, A.

Characterization of the ovine lipoprotein lipase (LPL), Scavenger Receptor Bl (SCARB1) and
alpha-tocopherol transfer protein (TTPA) genes: it is role in vitamin E content 37
Gonzdlez-Calvo, L., Dervishi, E., Serrano, M., Joy, M. and Calvo, J.H.

Cattle breed discrimination based on microsatellites markers 38
Vrtkova, 1., Stehlik, L., Putnova, L. and Bartonova, P.

A frameshift mutation within LAMC2 is responsible for Herlitz type junctional epidermolysis
bullosa in Black Headed Mutton sheep 39
Mémke, S., Kerkmann, A. and Distl, O.

Phylogenetic study of the Iranian buffalo population using ISSR markers 40
Aminafshar, M., Amirinia, C., Vaez Torshizi, R. and Hosseinpour Mashhadi, M.
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Genome-wide associations for fertility traits in Holstein-Friesian cows using data from four
European countries 4
Berry, D.P,, Bastiaansen, J.W.M., Veerkamp, R.F., Wijga, S., Strandberg, E., Wall, E. and Calus,

M.P.L.

Life-time genetic profiles for animal price 42
Mc Hugh, N., Evans, R.D. and Berry, D.P.

Genetic parameters for age specific lamb survival, birth and weaning weights in South
African Merino sheep 43
Matebesi-Ranthimo, P.A.M., Cloete, S.W.P,, Van Wyk, J.B., Olivier, J.J. and Zishiri, O.T.

Whole genome association study for energy balance and fat protein ratio in German
Holstein bull dams 44
Seidenspinner, T, Buttchereit, N., Tetens, J. and Thaller, G.

Effect of age of dam on the carcass performance of progeny in Japanese Black
cattle 45
Kato, K., Nakahashi, Y. and Kuchida, K.

A whole genome association study using the 60K porcine SNP beadchip reveals candidate
susceptibility loci for scrotal hernia in pigs 46
Stinckens, A., Janssens, S., Spincemaille, G. and Buys, N.

Genetic parameters for somatic cell score in Croatian Holstein cattle 47
Spehar, M., Ivki¢, Z., Gorjanc, G., Buli¢, V., Miji¢, P. and Barac¢, Z.

Estimation of genetic parameters for SEUROP carcass traits in Czech beef cattle 48
Veseld, Z., Vostry, L., Ptibyl, J. and Safus, P.

Genetic trends for milk yield, milk components and milk coagulation properties in Italian
Holstein Friesian and Estonian Holstein dairy cattle population 49
Pretto, D., Vallas, M., Kaart, T., Ancilotto, L., Cassandro, M. and Pdrna, E.

Genetic diversity and similarity between the Amiata donkey breed and a donkey

population native from Lazio 50
Matassino, D., Bramante, A., Cecchi, F., Ciani, F., Incoronato, C., Occidente, M., Pasquatriello, R.

and Ciampolini, R.

Application of genomic evaluation for Canadian Yorkshire pigs: a preliminary study 51
Jafarikia, M., Schenkel, F.,, Maignel, L., Fortin, F., Wyss, S., Sargolzaei, M. and Sullivan, B.

Calpain and calpastatin markers associations on growth, ultrasound measures and feed
efficiency traits in Bos indicus cattle (Nellore) 52
Ferraz, J.B.S., Gomes, R.C., Carvalho, M.E., Santana, M.H.A., Silva, S.L., Leme, P.R., Rossi, P,,

Rezende, F.M. and Eler, J.P.
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The single step: genomic evaluation for all
Legarra, A., Misztal, 1. and Aguilar, I, INRA, UR 631, 31326 Castanet-Tolosan, France;
andres.legarra@toulouse.inra.fr

Due to complexity of real populations, there is a long tradition in animal breeding to consider all data
simultaneously. This has lead to optimal theoretical solutions: the mixed model equations, the (inverse of)
the numerator relationship matrix, multiple trait evaluations. In genomic evaluations, not all animals in a
population are genotyped. This leads to use of pseudo-data (DYDs), which are uncertain, correlated, and
sometimes hard to define. It has been also shown that after implantation of genomic selection, pedigree-
based genetic evaluations (and DYD’s) will be biased, unless genomic information is included in the
estimation. However, this is essentially a missing data problem: genotypes are lost. Missing data problems
can be solved by ‘imputation’ (data augmentation). Use of linkage (disequilibrium) analysis to impute is still
very challenging in a general pedigree beyond one or two generations. However, under mild assumptions
(no major genes), relationships serve to predict genotypes, and thus a linear model can be implemented
by using a modified relationship matrix, H, whose inverse is H'! = A"l + [0 0; 0 G'-A,,"!], where G is a
genomic relationship matrix. BLUP equations can be used at a low computational cost (number of SNPs x
number of individuals). Beyond unexpected — but statistically and genetically sound — features (i.e. negative
relationships), main problems of the method are: (1) what is the effect of selection? (2) how to deal with
genes of large effect? The effect of selection is akin to drift, increasing overall relationships, changing the
genetic base and creating bias. A correction based on Wright’s F, removes this bias for pedigree-based
selection. As for major genes, more credit can be given in G to SNPs of ‘large’ effect; or, a hierarchical
model can be written to consider all unknowns and a non-linear method for SNPs effects. These remain
open questions.

Session 01 Theatre 2

Comparison of different methods to calculate genomic predictions — results from SNP-BLUP, G-BLUP
and one-step H-BLUP

Koivula, M., Strandén, 1. and Mdntysaari, E.A., MTT Agrifood Research Finland, Biotechnology and Food
Research, Biometrical Genetics, FI-31600 Jokioinen, Finland,; minna.koivula@mtt.fi

Genomic selection has become an attractive approach to estimate breeding values because it allows breeders
to select animals early in life. Several strategies to use genomic data in genomic evaluations have been
proposed. The aim of this study was to compare different approaches to predict genomic breeding values.
After edits the data consisted of 6145 genotyped Nordic Red breed bulls with 37996 SNP markers. Two
different phenotypic data for production and mastitis traits were used in the analyses. First, deregressed
proofs (DRP) and variance components were calculated for the milk, protein, fat and mastitis using the
estimated breeding values (EBV) from 2005. Genomic breeding values were calculated using different
BLUP models: marker SNP-BLUP, genomic breeding value G-BLUP and one-step approach H-BLUP.
EBYV data from 2010 was used for the validations. Of genotyped bulls, the reference bulls had EBVs in the
2005 and in the 2010 data, and the candidate bulls had index only in the 2010 data. Interbull protocol was
used in the comparison of DGV’s and model validation. For the candidate bulls, SNP BLUP and G-BLUP
gave the same DGV’s (e.g. correlation of DGV’s between SNP-BLUP and G-BLUP for protein was 0.999)
but there was a difference to DGV’s from H-BLUP (correlations of SNP-BLUP to G-BLUP and H-BLUP
were about 0.96). For all the traits, SNP-BLUP and G-BLUP got the same validation reliabilities R2, but
for H-BLUP they were slightly better. For example for protein, R? was 13% higher in H-BLUP than in
SNP-BLUP or G-BLUP. Therefore, there seems to be slight advantage of using H-BLUP instead of other
genomic evaluation models.
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LDLA: a unified approach to the use of genomic and pedigree information in genomic evaluations
Meuwissen, T.!, Luan, T.! and Woolliams, J.>, lNorwegian University of Life Sciences, Institute Animal
Science and Health, Sordsveien 5B, 1432 As, Norway, 2 University of Edinburgh, The Roslin Institute and
Royal (Dick) School of Veterinary Studies, Easter Bush, Roslin, Midlothian EH25 9RG, United Kingdom;
theo.meuwissen@umb.no

In practical genomic evaluations, often many animals are phenotyped and pedigree recorded but not
genotyped, which makes it hard to include these in the genomic evaluation training data set. In the literature
methods have been suggested to combine pedigree and marker information into one overall relationship
matrix, H, which encompasses genotyped and non-genotyped animals. These methods fall into two
categories: (1) methods that rely on linkage disequilibrium (LD) to extract the marker genotype data; and
(2) methods that use linkage analysis (LA) to combine genotype and pedigree data. Here we combined
both methods into a combined approach (LDLA) to make best use of both information sources. Two more
corrections were needed to render the LDLA approach virtually unbiased: (1) when combining the LD-based
relationship matrix (G) with the LA-based relationship matrix, relationship and inbreeding coefficients
needed to be corrected to the same base population, where both these coefficients are assumed to equal 0;
and (2) the LD-based relationship matrix needed to be regressed in order to account for the uncertainty in
the marker based estimates of relationship. In a simulation study, the genomic evaluations of the LDLA
approach proved more accurate and considerably less biased than previous methods for combining pedigree
and genomic data.

Session 01 Theatre 4

Estimation of genomic breeding values for traits with high and low heritability in Brown Swiss bulls
Biscarini, F!, Kramer, M1, Bapst, B.2 and Simianer, H.!, IUniversity of Gottingen, Animal Breeding and
Genetics, Albrecht-Thaer weg, 3, 37075 Géttingen, Germany, 2Swiss Brown Cattle Breeders Federation,
Chamerstrasse, 56, 6300 Zug, Sweden; mkramer@gwdg.de

In this study we assess some methodological aspects of the estimation of genomic breeding values (GEBVs)
in Brown Swiss bulls. Milk yield (h=0.33) and non-return rate (NRR, h2=0.09) were the considered traits.
A dataset of 1,138 Brown Swiss bulls with official EBVs for the mentioned traits was available. After
filtering, 38,779 informative SNPs positioned on the 29 autosomes and the sex chromosomes were used.
For the estimation of GEBVs, the methods GBLUP and BayesC were compared. For GBLUP, a genomic
relationship matrix (G-matrix) derived according to Astle & Balding was used: this way of constructing
the relationship matrix from markers has not been applied in animal genetics before, and gave a higher
likelihood in the estimation of variance components compared to other tested methods. The use of EBVs
or de-regressed proofs (DRPs) as dependent variables in the model was compared. Also the influence of
including or not SNP markers placed on the sex chromosome was investigated. All comparisons were based
on the accuracy of estimates obtained through cross-validation. Preliminary results show that EBVs gave
better results than DRPs in the estimation of GEBVs with GBLUP: the accuracy of GEBVs with EBVs
vs DRPs was 0.743 (s.d. 0.028) and 0.727 (0.031) for milk yield, and 0.726 (0.031) and 0.650 (0.038) for
NRR. Accuracy for milk yield from EBVs was 0.754 (0.027) with BayesC. No appreciable difference was
observed when SNPs on the sex chromosomes were excluded: the accuracy was 0.740 (0.028) for milk
yield and 0.726 (0.031) for NRR. In general, accuracies of GEBVs for milk yield were higher than those
for NRR; however, the relative increase in accuracy compared to standard BLUP is likely to be higher for
traits with low heritability, for which greater benefits of genomic selection are expected.

2 EAAP - 62"d Annual Meeting, Stavanger 2011



Session 01 Theatre 5

Accuracy of genomic predictions using subsets of SNP markers in dual purpose Fleckvieh cattle
Gredler, B.!, Anche, M.T.!, Schwarzenbacher, H.?, Egger-Danner, C.2 and Solkner, J!, ]University of
Natural Resources and Life Sciences Vienna, Gregor Mendel Str. 33, 1180 Vienna, Austria, 2ZuchtData
EDV-Dienstleistungen GmbH, Dresdner Str. 89/19, 1200 Vienna, Austria, birgit.gredler@boku.ac.at

SNP-selection strategies to generate subsets of SNP were evaluated for estimation of direct genomic breeding
values (DGV) in dual purpose Fleckvieh cattle in Austria and Germany. 5,556 Fleckvieh bulls genotyped
with the [llumina Bovine SNP50TM Beadchip were used in the analysis. The reference set consists of bulls
born before 2003 and the validation set of bulls born 2003 to 2006. The full set of SNP contained 41,008
SNPs. DGV were estimated using SNP-BLUP and BayesB methodology. De-regressed breeding values
of the traits total merit index, milk yield, fat percentage, protein yield, length of productive life, female
fertility, male calving ease and somatic cell count were used as dependant variables in genomic predictions.
The 100, 300, 500, 1,000, and 3,000 most influential SNP were selected according to their absolute size of
the estimated regression coefficient using the full set of 41,008 SNP estimated with BayesB. In addition,
genomic predictions were performed using the SNP included on the Illumina GoldenGate Bovine3K
Genotyping Beadchip. Furthermore, subsets of 5K, 10K, 20K, and 30K consisting of the Illumina 3K chip
plus 2K, 7K, 17K and 27K randomly selected SNP, respectively, were used. Accuracy of direct genomic
breeding values was calculated as the correlation between DGV and the estimated breeding values from
routine genetic evaluations in Austria and Germany of bulls in the validation set. Results show that BayesB
slightly out performed SNP-BLUP for almost all traits independent of subset of SNP. Using the Illumina
3K chip accuracies were in the range of 67 to 94% of the accuracies achieved using the full set of SNP for
all traits applying BayesB. Highest accuracies were always achieved with the full set of SNP. However,
accuracies of some combinations of traits and subsets of SNP were close to the full set results.

Session 01 Theatre 6

Description of the French genomic evaluation approach

Croiseau, P, Hozé, C.12, Fritz, S.%, Guillaume, F.3, Colombani, C.#, Legarra, A4 Baur, A2, Robert-Granié,
C.4 Boichard, D.I and Ducrocq, V1 1INRA, UMR1313, GABI, Domaine de vilvert, 78352 Jouy en Josas,
France, “UNCEIA, 149 rue de Bercy, 75595, Paris, France, 3Institut de | ‘élevage, 149 rue de Bercy, 75595,
Paris, France, *INRA, UMRG631, SAGA, Chemin de Borde Rouge, Auzeville, 31320 Castanet-Tolosan,
France; pascal.croiseau@jouy.inra.fr

Worldwide, a large panel of genomic evaluation methodologies has been proposed and compared. When
reference populations of adequate size are used, these methods appear to lead to similar accuracies of
prediction of future bull’s performances. However, computing requirements and time may be different, to
such an extent that some of the better methods cannot be applied routinely. In France, a strong experience
on Marker Assisted evaluation and Selection (MAS) has been accumulated over the last decade. A major
advantage of MA-BLUP used in MAS is that the size of the mixed model equations system is manageable
and computing requirements are limited. To build on this experience, a genomic evaluation methodology
was developed to combine SNP corresponding to large QTL detected via Linkage Disequilibrium and
Linkage analysis (LDLA) or by other genomic selection approaches such as Elastic-Net (EN) or Sparse
PLS. Different scenarios were compared for a set of 1172 progeny tested bulls from the Montbéliarde breed.
The 222 youngest ones formed the validation population. For six different traits — milk and protein yield,
rear udder width, height at sacrum, conception rate and somatic cell counts — the correlations between the
predicted and observed phenotypes (daughter yield deviations) were calculated. A MA-BLUP including
400-500 QTL detected by LDLA or by EN and followed by haplotypes of 3-5 SNP provided the best
correlations. This leads to computation times of genomic evaluations which are less sensitive to future
increases in number of animals or SNP chip densities. This approach has been routinely applied for genomic
evaluations in the French Holstein, Montbéliarde and Normande breeds since June 2010.
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Recent trends in genomic selection in dairy cattle
De Roos, A.PW., CRV, P.O. Box 454, 6800 AL Arnhem, Netherlands, sander.de.roos@crv4all.com

Genomic selection is causing a revolution in dairy cattle breeding. As a result of the introduction of
affordable 50K SNP panels and the genotyping of thousands of progeny tested bulls, genomic breeding
values for many traits can now be obtained with 50-75% reliability, directly after birth, and at very little
costs. This enables large scale screening of bull dams and young bulls for progeny testing. Secondly, superior
young bulls are being marketed directly and used sires of sons. It is expected that genomic selection, in
combination with a reduction in the generation interval, can double the rate of genetic improvement in dairy
cattle. The largest opportunities and challenges for the future are the application of genomic selection to
novel traits that are difficult to improve in traditional schemes and the extension to genomic selection across
multiple populations. The availability of 750K SNP data and genome sequence data gives opportunities
to detect and use markers very close to QTL, which could result in genomic predictions that are persistent
across populations and generations. The decreasing cost of genotyping makes large scale genotyping of
commercial animals possible. This has several advantages, including their use in reference populations
for novel traits and the use of genomic information in herd management processes. With the progressively
increasing size of data sets, the computational demands for genotype imputation and genomic evaluations
will increase proportionally, and may become a limiting factor. In the future complete genomic information
will be available for large numbers of commercial animals, leading to new applications for not only genetic
improvement, but also optimisation of herd management and livestock production chains. Organisations
need to strengthen their relationships with research and industry partners to remain competitive and to add
value for their customers and the dairy production chain.

Session 01 Theatre 8

The contribution of linkage and linkage disequilibrium information to the accuracy of genomic
selection

Luan, T, Woolliams, J.A.?, Odegard, J.3 and Meuwissen, TH.E.!, INorwegian University of Life Sciences,
Animal and Aquacultural Sciences, Arboretveien 6, N-1432, As, Norway, 2The Roslin Institute and Royal
(Dick) School of Veterinary Studies, University of Edinburgh, Midlothian EH25, 9RG, United Kingdom,
3Noﬁma Marin, Arboretveien 2, N-1432, As, Norway, tu.luan@umb.no

The prediction of genome-wide breeding values (GW-EBV) in genomic selection (GS) is generally thought
to be achieved by using linkage disequilibrium (LD) between the markers and QTL. In 2007 Habier et
al. showed that GS implicitly also uses linkage analysis information. Here we studied how much of the
reliability of the prediction of GW-EBV is due to linkage analysis information and how much due to LD
that already existed in the founders of the pedigree. The study was performed on milk yield, fat yield and
protein yield. GW-EBV was predicted using genotype data (45,888 SNPs) and phenotypic data of 255
British Holstein bulls. The method of best linear unbiased prediction was used to predict GW-EBV with
LD information. Breeding value prediction using only linkage analysis (LA) information was performed
by applying the Fernando and Grossman approach to marker assisted selection across all loci, using 5
generations of pedigree data. To investigate the effect of the number of generations of pedigree used on the
accuracy of the GW-EBV prediction, LA based G matrix was set up using 1, 2, 3, 4 and 5 generations of
pedigree, respectively. In addition, we performed GW-EBYV prediction using both LA and LD information.
The study showed that the reliability of the prediction of GW-EBV using LA information achieved similar
accuracy to that of the prediction using LD information. About all the reliability of GS could be explained
by LA information. The reliability of GW-EBV prediction didn’t get improved when using both LA and
LD information. The results of using different number of generations of pedigree showed that the reliability
was reduced if less than 3 generations of linkage analysis information was used.
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Genome-wide prediction of complex traits under population stratification and hidden relatedness
Gonzalez-Recio, 0.1, Forni, S.?, Gianola, D.>*, Weigel, K.A4 Rosa, G.JM3>*and Wu, X.-L.#, 1INIA, Mejora
Genética Animal, Ctra. La Coruiia km 7,5, 28040 Madrid, Spain, 2Genus Plc, 100 Bluegrass Commons
Blvd. Ste 2200., Hendersonville, TN, USA, 3 University of Wisconsin, Animal Science, 1675 Observatory
Dr., WI 53076, USA, * University of Wisconsin, Dairy Science, 1675 Observatory Dr., WI 53076, USA;
gonzalez.oscar@inia.es

Genome-enabled evaluation and prediction of complex traits (e.g. yield or disease resistance) are difficult
when individuals from genetically distant populations are included in the training/learning samples. Multi-
breed/line, multi-environment or across-country genomic evaluations of animals of the same breed provide
examples. It seems reasonable to expect that an increase in training sample size due to joining different
populations would increase accuracy of prediction. However, this has not been confirmed, which may be
due to heterogeneous additive, epistatic or genotype x environment effects, or even different LD levels or
LD phases across populations. Non-parametric approaches have shown some advantages when predicting
target variables using whole genome information. Here, a non-parametric approach is proposed to deal
with population stratification while accounting for cryptic genetic interactions. Data from two purebred
swine lines (A and B) and from a crossbred line (C) from PIC North America, Genus PIC, were used (923,
919 and 700 individuals, respectively), with genotypes for 5,302 SNPs. First, a random forest approach
was used to detect population stratification, and to create a between-individuals similarity matrix. Then,
a multi-trait reproducing Kernel Hilbert spaces regression was used to predict scrotal hernia incidence in
the adjoined population, supplemented with the first three eigen-vectors of the similarity matrix used as
covariates. This approach was compared to the Bayesian Lasso (BL) with regards to predictive ability. BL
showed better predictive ability in the purebred lines, whereas RKHS was slightly better in the crossbreds.

Session 01 Theatre 10

The use of two types of mating to profit from dominance in genomic selection
Varona, L.! and Toro, M.A.2, 1 Universidad de Zaragoza, ¢/ Miguel Servet 177, 50013 Zaragoza, Spain,
2Universidad Politecnica de Madrid, Ciudad Universitaria, 50040 Madrid, Spain; lvarona@unizar.es

With the recent availability of very dense panels of SNPs and the advent of Genomic Selection it is seems
natural that methods to use dominance variation should be revisited. In a previous work we considered
the use of mate allocation. Here we start recognizing that, as it is well known, the most appealing way of
using dominance effects is to carry out two types of matings: a) matings from wich the population will be
propagated; b) matings to obtain commercial animals. Although the straightforward method to apply this
methodology is to implement a crossing system between breeds that profit from heterosis it can also we
carried out in a single population. Here we explore this possibility. In each generation commercial population
is produced by planned matings that maximize the overall (additive + dominanc) genetic merit of the
offspring. But this commercial population is a transient one not longer used to propagate the scheme. On the
contrary the animals to propagate the population are produced implementing maximum coancestry matings
where coancestry refers to the molecular coancestry based on SNPs involved. We show that this strategy
could increase the expected response about (2-16%) depending on the proportion of dominance variance.
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Estimating inbreeding coefficients from dense panels of biallelic markers and pedigree information
Bouquet, A., Sillanpdd, M.J. and Juga, J., University of Helsinki, Department of Agricultural Sciences,
P.O.Box 27, 00014 Helsinki, Finland, alban.bouquet@helsinki.fi

The aim of this simulation study was to compare performances of inbreeding (F) estimators using dense
panels of biallelic markers for different types of population structures. Simulated populations were made
up of 1000 individuals per generation and differed by the level of selection applied: no selection or a
strong phenotypic selection for 10 discrete generations on a trait of heritability 0.5. Individual genotypes
for 5400 markers (18 per cM) were available for animals in the last 5 generations whereas pedigrees were
recorded on the last 8 generations. Different distributions of marker allele frequencies (AF) were simulated
by setting the population-scaled mutation rate to 1 and 10. Ten replicates were carried out per scenario.
Analysed estimators were the correlation and regression estimators proposed by VanRaden to build the
genomic relationship matrix. Other estimators included the original Ritland’s estimator and a modified
Ritland’s estimator accounting for pedigree information. F estimates were correlated and regressed to the
true simulated values to assess the precision and bias of analysed estimators, respectively. Main results
showed that the performance of estimators depends on both population structure and distribution of marker
AF. The estimate accuracy increased in situation of selection. Across scenarios, Ritland’s estimators were
slightly more correlated with true values than the correlation estimator and were less sensitive to marker
AF distribution. Accounting for pedigree information into Ritland’s estimator only slightly increased
estimation accuracy in the tested cases. Adapting those estimators to assess coancestry coefficients led
to similar conclusions. Thus, results about Ritland’s estimator, which can be also used with multiallelic
markers, are promising both to build the genomic relationship matrix for genomic evaluations and to better
assess genetic diversity in selected populations.

Session 01 Theatre 12

Genomics and selection of animals for a gene-bank
Engelsma, K.A. and Windig, J.J., Wageningen UR Livestock research, Animal Breeding and Genomics
Centre, P.O. Box 65, 8200 AB Lelystad, Netherlands; jack-windig@wur.nl

We investigated the consequences for prioritization of animals for inclusion in a gene bank when genomic
information is used instead of pedigree information. Diversity was compared for two recently diverged
Holstein populations. Differences in overall diversity between the two groups were similar for pedigree
and SNP based overall diversity. However, for some chromosome regions SNP based diversity differed
from pedigree based diversity. Selection of animals for inclusion with genomic kinships resulted in a higher
conserved diversity compared to pedigree kinships, but differences were small. Largest differences were
found when few animals were prioritized and when pedigree errors were present. We found more differences
at the chromosomal level, where selection based on genomic kinships resulted in a higher conserved diversity
than pedigree based selection for most chromosomes, but for some chromosomes pedigree kinships resulted
in a higher conserved diversity. To optimize conservation strategies, genomic information can help improve
the selection of animals for conservation in those situations where pedigree information is unreliable or
absent, or when we want to conserve diversity at specific genome regions. For maintaining diversity in a
gene bank, SNP based diversity gives a more detailed picture than pedigree based diversity.
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Bayes Cpi versus GBLUP, PLS regression, sparse PLS and elastic net methods for genomic selection
in french dairy cattle

Colombani, C.!, Legarra, Al Croiseau, P2, Fritz, S.3, Guillaume, F?, Ducrocq, V.2 and Robert-
Granié, C.1, 1INRA, Animal Genetics, URG631-SAGA, BP 52627, 31326 Castanet-Tolosan, France,
2INRA, Animal Genetics, UMRI1313-GABI, 78352 Jouy-en-Josas, France, SUNCEIA, 149 rue
de Bercy, 75595 Paris, France, YInstitut de [ élevage, 149 rue de Bercy, 75595 Paris, France;
christele.robert-granie@toulouse.inra.fr

Genomic Selection (GS) relies on genomic enhanced breeding values (GEBV) derived from dense markers
information over the entire genome for the selection of young animals. GEBV predictions have to be
accurate for a successful application of GS. The objective of this study was to compare the predictive
ability of a Bayesian approach -Bayes Cn- which performs SNP selection by stochastic search (including
or not pedigree information) with methods already tested on French dairy cattle: Genomic BLUP (GBLUP)
and dimension reduction or variable selection methods such as Partial Least Squares (PLS) regression,
Sparse PLS regression and Elastic Net (EN). The prediction equation was estimated with training data
sets composed of 2,976 Holstein bulls or 950 Montbéliarde bulls, genotyped for 38,462 or 39,738 SNP
respectively, with a minor allele frequency of 3%. Then, phenotypes were predicted on validation data sets
composed of 964 (222) young Holstein (Montbéliarde) bulls. Five milk production traits and conception
rate were studied using DYD (Daughter Yield Deviation) weighted by Effective Daughter Contribution
(EDC) as phenotypes. The EDC weighted correlation between GEBV and observed DYD was computed.
Bayes Cn and EN approaches gave slightly better accuracies of GEBV prediction. The convergence of
Bayes Cr was reached quickly with few samples for the Holstein data set while the prior probability that
a marker has zero effect () had to be fixed in the Montbéliarde data set. Adding pedigree information to
the BayesCn approach did not improve the correlation nor the slope of the regression of observed DYD
on estimated DYD.

Session 01 Poster 14

Genome-wide breeding value estimation with the Bayesian elastic net
Yu, X. and Meuwissen, T.H.E., Norwegian University of Life Sciences, Animal and Aquacultural Sciences,
Arboretveien 12, 1432 As, Norway; xijiang.yu@umb.no

Genome-wide breeding value (GWEBYV) estimation is often facing a situation where the number of
predictors (genetic markers) is much more larger than the number of records (phenotypes), or P>>n. Several
regularization methods were proposed to reduce the predictors. The Bayesian lasso regularize the predictors
with the first order function of marker effects, i.e. the sum of their absolute values, as penalty. Recently, Zou
et al. proposed a elastic net (enet) method. In addition to the first order penalization, enet also penalizes the
sum squares of marker effects. The enet can treat closely associated marker effects, which might be in a
same physiological pathway, as a whole, such that it can include or exclude them from a model altogether.
Enet method is currently mostly used in association studies on human diseases, where it often outperforms
Bayesian lasso. In this study, we compared a Bayesian version of enet (Benet) with three other methods,
including fast Bayes-B, GBLUP, and MixP, with simulated data on a real Norwegian red cattle pedigree. In
Benet, the penalties on the absolute value of the marker effects is parameterized as nA, and on the squared
value as (1-m)A, where A is a scaling parameter determining the prior variances of the marker effects, and
n varies between 0 (all penalty on the squared effects) and 1 (all penalty on the absolute value). The results
show that  does has little effect on the accuracy of GWEBYV estimation. The accuracy goes up slowly as
w increases. When m approaches 1, the results can vary a lot and are unpredictable. A value of  of 0.97 is
used for final comparison, in which case the accuracy of Benet is similar to that of GBLUP, and in some
cases performs slightly better. Possibly Benet may perform better in real data, where gene effects can be
associated by being in the same pathway.
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Genomic BLUP with additive mutational effects

Casellas, J1, Esquivelzeta, C! and Legarra, A2, 1Universitat Autonoma de Barcelona, G2R, Dep.
Ciencia Animal i dels Aliments, Campus UAB, 08193 Bellaterra, Spain, 2Institut National de la Recherche
Agronomique, UR631 SAGA, BP 52627, 31320 Castanet-Tolosan, France, joaquim.casellas@uab.cat

Genomic BLUP can accommodate both additive genetic (a) and mutational (m) effects by implementing y
=u+ Za+ Zm + e, where y stores phenotypic data, u accounts for the population mean, Z is an incidence
matrix and e is the residual term. Vectors a and m distribute under N(0, Go_2) and N(0, Mcmz), respectively,
G being the genomic relationship matrix. Following the original development by N. R. Wray for mutational
relationships, G can be generalized to accommodate the occurrence of new mutations, i.e. the mutational
genomic relationship matrix (M). Previous model was exemplified on simulated data. Simulations relied on
a genome composed by 5 chromosomes (1 ¢cM each) with 2,500 SNP and 200 QTL per chromosome. Each
replicate evolved during 1000 non-overlapping generations with effective size 100. After that, generations
expanded to 200 individuals and analyses were performed on three different scenarios with 3 (Scen3), 5
(ScenS) or 10 (Scen10) generations with genomic (i.e. genotypes from polymorphic SNP) and phenotypic
data (h2=0.5), and a last generation only contributing genomic data. A total of 20 replicates were analyzed for
each scenario under the genomic BLUP described above (GB, ) and under a standard genomic BLUP without
mutational effects (GB,)). Precision (i.e. correlation coefficient between simulated and predicted breeding
values) for individuals with phenotypic data did not show differences between models GB,, and GB,; on
the contrary, model GB, increased precision for individuals from the last generation with advantages of
0.15+0.15% (Scen3), 0.42+0.13% (Scen5) and 1.15+0.15% (Scen10). These results evidenced that genomic
BLUP can be efficiently adapted to accommodate genetic variability from new mutations, increasing the
precision of the predicted breeding values for selection candidates.

Session 01 Poster 16

Design of the reference population affects the reliability of genomic selection

Pszczola, M.123, Strabel, T2, Mulder, H.A.3 and Calus, M.P.L.>, IWageningen University, Animal Breeding
and Genomics Centre, Marijkeweg 40, 6700 AH Wageningen, Netherlands, 2Poznan University of Life
Sciences, Department of Genetics and Animal Breeding, Wolynska 33, 60-637 Poznan, Poland, Wageningen
UR Livestock Research, Animal Breeding and Genomics Centre, P.O. Box 65, 8200 AB Lelystad, Netherlands,
mbee@jay.up.poznan.pl

The objective of this study was to investigate the effect of design of the reference population in terms
of relationship levels within the reference population and relationship level of evaluated animals to the
reference population on reliability of direct genomic values (DGV). Data reflecting a dairy cattle population
structure was simulated for a trait with heritability of 0.3. Reference populations were small and consisted
of cows only, to reflect a trait that is difficult or expensive to measure, e.g. methane emission. Reference
populations with different family structures were chosen: highly, moderately, lowly, and randomly related
animals. Evaluated animals were chosen from one generation after the reference populations. Reliabilities
of DGV were predicted deterministically using selection index theory. Randomly chosen reference
populations had the lowest values of average relationship within the reference population. Family structure
of the reference population strongly influenced its average relationship and had an impact on reliabilities.
Reliabilities increased when the average relationship within the reference population decreased, being 0.44
for highly and 0.53 for randomly related reference populations. Average squared relationship was chosen
to measure the relationship to the reference population as it was closely related to calculated reliabilities.
Individual reliability strongly increased with the relationship to the reference population. Composing the
most suitable reference population is an optimization problem due to a trade-off between obtaining low
average relationship within the reference population and high average squared relationship to the animals
in the evaluated population.
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Session 02 Theatre 1

Prioritised subjects for future funding of research in breeding and reproduction.

Zeilmaker, F!1, Neeteson, A.-M.?> and Neuteboom, M.!, 'FABRE-TP Secretariat, Dreijenlaan 2, 6703HA
Wageningen, Netherlands, °’FABRE-TP Secretariat™® (*Aviagen Ltd per May 2011), Dreijenlaan 2, 6703HA
Wageningen, Netherlands, effab@effab.info

The Sustainable Farm Animal Breeding and Reproduction Technology Platform (FABRE-TP) is an EU
recognised Technology Platform, and was launched in 2006. It brings together industry, research and other
stakeholders, with a view of strategic research needs to enhance business at the short, medium and long
term, and proposes EU funding topics to the EC. In 2007 the exercise of developing an Strategic Research
Agenda with involvement of over 500 breeding and reproduction experts has been undertaken. This was
based on reports of 34 countries and 13 expert groups. Since several big innovations have changed the
landscape in breeding and reproduction, new outlines for research needs in the future have been produced
by a core group of high-level experts in consultation with a large base of experts in their field from all over
Europe. In addition to this, the groups have produced White Papers, showing the most evident research
gaps and opportunities to contribute to the global challenges of Climate Change and Food Security. These
White Papers will be presented during this session, as well as the priorities in scientific research for the
next twenty years.

Session 02 Theatre 2

New Strategic Research Agenda: aquaculture breeding

Komen, J.1, Storset, A.2, Sonesson, A.3, Norris, A.%, Vandeputte, M3, Haffray, P% and Boudry, P,
"Wageningen University, Animal Breeding and Genomics Group, P.O. Box 338, 6700 AH Wageningen,
Netherlands, 2Aqua Gen, Pb. 1240, Pir-Senteret, N-7462 Trondheim, Norway, 3N0ﬁma, PO. Box 6122, NO-
9291 Tromso, Norway, Marine Harvest, P.O. Box 1086 Sentrum, 0104 Oslo, Norway, SINRA, UMR1313
GABI, 78350 Jouy-en-Josas, France, 6SYSAAF, Station SCRIBE/INRA, Campus de Beaulieu, 35042 Rennes,
France, "Ifremer, 34250, Palavas-les-Flots, France; effub@effub.info

Aquaculture is an important food sector in the EU providing healthy, nutritional products of high quality.
It is strategically important for Europe, especially in view of our heavy reliance on imports of seafood.
Two of the major global challenges for the future of food production are climate change and food security.
Aquaculture production systems and technology will have to address and contribute to these challenges and
can play a major role in offering sustainable solutions. Selective breeding and reproduction are important
knowledge areas for further development of the industry in a sustainable and ethical manner. There has been
little development and investment in aquaculture breeding compared to terrestrial animals, partly because
of the practical difficulties in doing so, and partly because of the relative newness of the industry. Without
research efforts in these areas the industry will not be able to develop and compete in order to meet market
demands and need for fish products in Europe. The process to prioritise important research items for EU
funding resulted in a list with 11 most important topics. These are the topics that will ensure sustainability
in the European aquaculture breeding sector and develop it further into the future. The aquaculture breeding
research and industry community was surveyed for their opinion and their prioritisation on topics grouped
into four general areas, and the results will be presented: 1) reducing the environmental impact; 2) improving
fish health and welfare; 3) produce a wide range of aquatic products of high quality; 4) generic topics.
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Session 02 Theatre 3

New Strategic Research Agenda: cattle breeding

Journaux, L.1, Wickham, B.2, Diirr, J.W.3, Bagnato, A4 Swalve, H and Zeilmaker, F.%, 'UNCEIA, 149, Rue
de Bercy, FR-75595 Paris, France, 2ICBE, Highfield House, Shinagh, Bandon, Co. Cork, Ireland, 3Interbull
Centre, P.O. Box 7023, SE-75007 Uppsala, Sweden, 4University of Milan, Via Celoria 10, IT-20133 Milano,
Italy, >University of Halle, Adam-Kuckhoff~Str. 35, D-06108 Halle, Germany, SFABRE-TP Secretariat,
Dreijenlaan 2, Office 1061, 6703HA Wageningen, Netherlands; effab@effab.info

In most European countries, in the past, animal breeding technologies have focused on increased output on
a per-animal basis. Recently, breeding programmes have been modified to increasingly include functional
and product quality traits. Under European conditions with high costs and high product prices, per-animal
production will continue to be of high importance. However, with Europe’s cattle production becoming part
of a global market, breeding programmes must give attention to cost reduction and larger scale production
units. From a consumer and wider society perspective, demands are expected to concentrate on environment
friendly production, and an increasing awareness of food safety and quality, including nutritional and
organoleptic quality. Cattle breeding programmes have become global and individual programmes find
themselves in fierce competition. Major developments have occurred in the field of molecular biology and
have led to an increasing awareness of the potential for the application of marker-assisted selection, gene-
assisted selection and genomic selection in animal breeding. These technologies provide opportunities to
meet the demands of farmers, processors, consumers and society. Challenges lie in the development of a
cost-effective application of the technologies for use by farmers and breeding organizations. The role of the
European research community will be to lead the way in this process by providing the tools, knowledge,
and skills needed by the animal breeding sector to effectively use these new technologies. This will involve
basic research, largely connected with other research activities in the field of life sciences, as well as applied
research.

Session 02 Theatre 4

New Strategic Research Agenda: horse breeding

Ducro, B.1, Janssens, S.? and Zeilmaker, F3, 1 Wageningen University, Marijkeweg 40, 6709PG Wageningen,
Netherlands, 2 University of Leuven, Biosystems, Kasteelpark Arenberg 30, B-3001 Heverlee, Belgium,
3SFABRE-TP, Dreijenlaan 2, 6703HA Wageningen, Netherlands, effab@effab.info

Horses have regained popularity and the industry of sports and leisure and ‘hobby’ farming has been growing
whereas the racing industry is still flourishing. Furthermore, horses are used in therapy or tourism, and there
are niche markets for horse milk for people having allergies and for meat. Different demands of the public
cause the development of a diversity of horses which fit the needs of many groups of. Insufficient standards
of education of breeders and owners requests to be urgently improved to meet the same standards as in other
farm animals industry. Knowledge and technology transfer between EU countries should be extended and a
European network for Equines should be developed. Horse breeding industry and research in the Central and
Eastern Europe have to cope with several severe structural problems and need support from EU and other
European industrialised countries to reorganise their equine chain, renew education and research in equine
science. If no research or development occurs in Europe, the expected impact on industry and EU citizens
may be: The loss of international leadership in sport horse breeding and competition, the breeding of horses
which conflict with the rising demand of citizen for e.g. hiking or agritourism, a loss of diversity of breeds
and the loss of the complete horse breeding industry in some CEE countries. Furtermore reduced animal
welfare, limited contribution of horses to sustainable farming and socio-cultural life, and economic losses
in breeding industry are expected. For equines opportunities/needs for research are described in the short-
medium and long term and include further improvement of performance traits, functional traits, disease
resistance, fertility, behaviour, and a reduction of hereditary diseases. Genomics may play an important role
but also the logistics of phenotyping is considered crucial.
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Session 02 Theatre 5

New Strategic Research Agenda: pig breeding

Knol, E.F!, Bidanel, J.-P?, Holm, B.> and Higuera, MAZ ]Institutefor Pig Genetics (IPG), P.O. Box 43,
66404AA Beuningen, Netherlands, 2INRA, Domaine de Vilvert, Bat 211, F-78352 Jouy-en-Josas, France,
3Norsvin, PO. Box 504, NO-2304 Hamar, Norway, YANPS, c/Goya 115 6-22, E-28009 Madrid, Spain;
effab@effab.info

Pork production:License to produce will be critical in the years to come. Concerns on animal welfare,
zodnoses, and presence of (pathogenic) micro-organisms and residues in pork are growing. The production
side demands more uniformity in each aspect and the need to reduce cost price of pork, especially in terms
of feed conversion remains. Pig breeding: Highly relevant is the definition of future production environment
in terms of climate, housing, health and feeding. Breeding goals have evolved from production traits
towards sustainability traits as survival, longevity, uniformity and ease of handling. Technology offers
many opportunities in terms of data -collection, -analysis and -linkage to DNA derived genetic descriptions.
Research: The sequence of the genome of the pig will be an invaluable tool for the pig breeding SME’s
around the world. It will add opportunities but also costs to the breeding program, EU programs need
to invest in order to stay competitive. Areas to work in the years to come are 1) society aspects: welfare
indicators, ban on castration, genotype-environment interactions 2) exploiting the sequence opportunities
in terms of understanding the pig, marker assisted selection, genomic selection 3) trait development:
maximizing feed efficiency in terms of gut health and understanding underlying nutrient efficiencies, treating
human and animal health as one area of study, increased efforts in liveability, piglet survival, mothering
ability and sow longevity. Research needs can be found in a) across species genomics, basic understanding
of how genes operate b) across species health, basic understanding of resistance, tolerance and of host-
pathogen interactions c) closer cooperation between basic research and application in breeding programs,
through more cooperation and better development paragraphs in research proposals.

Session 02 Theatre 6

New Strategic Research Agenda: poultry breeding

Albers, G.1, Burt, D.2, Jego, Y3 and Kyriazakis, L4 1Hendrix Genetics, P.O. Box 114, 58304C Boxmeer,
Netherlands, Roslin Institute, Easter Bush, EH259RG Roslin, Midlothian, United Kingdom, 3Hubbard,
P.O. Box 62144, FR-35220 Chateaubourg, France, YNewcastle University, Food and Rural Development,
Claremont Rd., NE1 7RU Newcastle Upon Tyne, United Kingdom, dave.burt@roslin.ed.ac.uk

The major part of the poultry industry is at a significantly more mature development stage than other
livestock Industries, both in terms of management systems and specific knowledge and application in respect
of breeding. In part this is the result of basic research having been carried out in Europe over the last 40
years, which also accounts for the significant concentration of the world commercial poultry breeders in
Europe. These companies and industries are significant wealth creators and must be supported to maintain
their European bases. In addition there would be significant spin-off for minor breeds and other species from
fundamental work carried out on chickens. For these reasons the approach and needs for the poultry sector
may be viewed differently from those for other livestock species. In addition to controlling animal disease
and maintaining welfare, the environmental impact and sustainability of poultry systems will be major
issues to consider, with an increasing focus on genetic solutions which must be identified and understood.
There is also a need to focus on management and maintenance of genetic variability and genetic diversity
within poultry, the use of local resources (strains, raw materials) within the context of food security, and the
economic viability (market costs and prices structure acceptability), as well as the environmental impact
and resource use associated with poultry systems. The presentation sets priorities for scientific research to
develop knowledge and tools for use in poultry breeding programmes.
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Session 02 Theatre 7

New Strategic Research Agenda: other farm and companion animals breeding

Bienefeld, K. 1 Nielsen, V.H.2, Boiti, C.3, Heuven, H.* and Zeilmaker, F>,  Institute for Bee Research, Friedrich
Engels Str. 32, 16540 Hohen Neuendorf, Germany, >Aarhus University, Genetics and Biotechnology,
Blichers Allé 20, Postboks 50, DK-8830 Tjele, Denmark, 3 University of Perugia, Piazza Universita, 1,
06100 Perugia, Italy, *Wageningen University, Animal Breeding and Genomics, Marijkeweg 40, 6709PG
Wageningen, Netherlands, SFABRE-TP Secretariat, Dreijenlaan 2, Office 1061, 6703HA Wageningen,
Netherlands; effab@effab.info

The species discussed in this summary (in alphabetical order: dogs, fur animals, honeybees, and rabbits) were
chosen for their organized breeding and/or extensive European economic revenues. Europe is internationally
leading within fur animal, honeybee, and rabbit research, breeding and production, and plays an important
role globally in breeding of dogs for police/army/customs. Despite the leading role for each of the four
species, it is a challenge to increase or even maintain the present European production and market share.
Increased competition from non-EU countries with much lower production costs (fur animals), importation
of cheaper products of lower quality from outside the EU (rabbits), indigenous species being threatened by
diseases and intercrossing with imported breeds (honeybees), and the low level of organized working dog
breeding in Europe, which is established elsewhere, threatens the competitive advantage Europe has now.
Research is required in order to maintain the leading role. This can be divided into two main areas: 1) Study
of traits and the techniques required to do so, and 2) Development of efficient breeding schemes, including
improved reproductive technologies and management. Health, reproduction, behavior, biodiversity, product
quality, and efficiency are the most important categories of traits. Techniques to develop or further specify
these traits are needed, as well as genomics tools for understanding animal biology and for selection. For
some species techniques to set up organized breeding schemes still need to be developed.

Session 02 Theatre 8

New Strategic Research Agenda: sheep and goats breeding

Astruc, J.-M.!, Bodin, L2, Carta, A.3, Conington, J4 Matos, C.° and Zeilmaker, ES, ! Institute de I’Elevage,
149, Rue de Bercy, FR-75595 Paris, France, 2INRA-SAGA, B.P. 52627, F-31326 Castanet-Tolosan, France,
3AGRIS Sardegna, Loc. Bonassai - S.S. 291 Sassari-Fertilia Km 18,6, IT-07040 Olmedo, Italy, ISAC, Sir
Stephen Watson Building, Bush Estate, EH26 O0PH Penicuik, United Kingdom, 5Associa¢do de Criadores de
Ovinos do Sul, Rua Cidade S. Paulo, n° 36 - Apart. 296, 7801-904 Beja, Portugal, SFABRE-TP Secretariat,
Dreijenlaan 2, Office 1061, 6703HA Wageningen, Netherlands; effab@effab.info

Sheep and goats are among the most extensively farmed livestock species in Europe that often utilise
marginal areas which are not suitable for other forms of agricultural production. Sheep and goats often
provide the main source of income for these rural populations. The worrying decline in sheep numbers in
the EU in recent years has had knock-on effects for the supporting infrastructure of the industry such as
availability of sheep shearers, livestock hauliers and regional abattoirs. Sheep and goats maintain natural
landscapes of high amenity value and benefit from having a ‘green’ image. However they are generally
less efficient than other livestock species in the production of meat and milk because of their small size,
low reproductive rate and lower yields and some commercial production systems are reliant on having a
premium price. In the absence of research and development in the sheep and goat sectors in Europe and
given decreasing subsidies, and if the efficiency is not improved, these industries will quickly lose out to the
competition (imports and domestic alternatives) on price and quality. Loss of significant parts of the sheep
and goat industries will lead to neglect of traditional landscapes and loss of income for the rural population
in less-favoured areas, while biodiversity will suffer as a results of survival of only a few highly selected
breeds. Development of specific genomic tools is needed to increase their efficiency and reduce their cost,
for utilisation in selection schemes but also for improvement of the breeding organisation.
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Session 02 Theatre 9

New Strategic Research Agenda: breeding for diversity and distinctiveness

Gandini, G.1, Reist, S.?, Hiemstra, S.J.°> and Rosati, A.%, ]University of Milan, VSA, Via Celoria 10, 20133
Milano, Italy, °Bern University of Applied Sciences, Animal Science Department, Linggasse 85, 3052
Zollikofen BE, Switzerland, 3Wageningen University, P.O. Box 65, 82004B Lelystad, Italy, *EAAP-ICAR,
Via Tomassetti 3 A/1, IT-00161 Rome, Italy; effab@effab.info

In Europe the consistent increases in animal production have been realized by intensification of livestock
systems towards high input — high output systems. The genetic resources used for these intensive production
systems are only a few breeds and lines. Continuously, many local breeds and recently developed breeds
and lines are set aside from the primary food production chains. Farm animal genetic resources are sources
of genetic variation of fundamental importance to ensure future genetic improvement, to satisfy possible
future changes in the markets and in the production environment, and to safeguard against disasters that
give an acute loss of genetic resources. In many areas local breeds adapted to harsh conditions are unique
sources of income for the rural communities. The link between local breeds and the environment where
they were developed makes them key components for the management and conservation the European
agro-ecosystems diversity, and important elements of cultural diversity, as they reflect a history of symbiosis
of relatively long periods with mankind. Diversity of breeds and their farming systems highly contribute
to European food products quality and diversity. Then, farm animal genetic resources are opportunities to
maintain a vital countryside. European breeding organisations are strong players in the global competition.
It is crucial for Europe that the breeding sector maintains and further develops its leading role. At this
respect, sustainable utilisation and conservation of the European breed (and production system) diversity
can play an important role.

Session 02 Theatre 10

New Strategic Research Agenda: breeding for food quality and safety

Aumiiller, R.!, Pinard-Van Der Laan, M.-H.?, Wall, E. and Zeilmaker, E*, \GLOBALGAP. P.O. Box 190209,
50499 Cologne, Germany, 2INRA, Genetique Animale et Biologie intégrative, Bat 211. INRA Dpt Genetique
Animale, F-78352 Jouy-en-Josas, France, 3Scottish Agricultural College, Sustainable Livestock Systems,
Bush Estate, EH26 OPH Penicuik, Midlothian, United Kingdom, YFABRE-TP Secretariat, Dreijenlaan 2,
Office 1061, 6703HA Wageningen, Netherlands, effab@effab.info

The expectations of consumers and retailers for safe foodsourced from livestock in Europe are changing
very quickly. The animal breeding sector needs to be in a position to adjust selection goals consistently in
order to meet these expectations. This is essential to provide new product and market opportunities through
adjusted and sophisticated selection programs. We need to better understand and to exploit genetic variation
in resistance to infections by current and emergening zoonotic organisms. This is one of several technologies
needed to ensure food safety. The safe dissemination of genetic improvement has also an important role
to play when it comes to ensure food safety. Research on food safety shall include genomics of zoonotic
species to better understand host-pathogen interactions. This is to develop and to provide new and improved
vaccination approaches. Without relevant research on product safety and quality which is related to primary
production we will not be able within Europe to satisfy the increasing demand of consumers for diverse
foods of high safety and quality. These must be produced in a transparent and traceable way. We may risk
that animal breeders elsewhere in the world gain in market share. We might also miss out on the opportunity
to develop differentiated value-added products from livestock production to help European farmers to
compete with low-cost imports.
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Session 02 Theatre 11

New Strategic Research Agenda: robustness in animal breeding

Baekbo, P!, Bidanel, J?, Ligda, C3 and Gengler, N4 IPig Research Centre, Axeltorv 3, DK-1609
Copenhagen, Denmark, 2IFIP. La Motte au Vicomte BP 35104, F-35651 Le Rheu Cedex, France, NAGREE,
P.O. Box 60458, 5700 I Thessaloniki, Greece, 4University of Liege, Place du Vingt-Aout 7, Liege, Belgium,

effab@effab.info

Functional traits (health, welfare, robustness) form an increasing part of animal breeding programmes
enabled by the growing knowledge in trait development, powerful computing capacity and possibilities of
animal genomics to address traits too difficult or expensive to measure. Genetic antagonisms do exist, but
genetic improvement in production and robustness and welfare simultaneously is now a matter of adequate
selection. For thisgood data to equip selection criteria are a prerequisite:a steady flow of cost-effectively,
reliably and repeatably recorded traits on thousands of individually identified pedigreed animals, managed
in sophisticated database. Global food security will require efficient balanced systems, climate change also
rapid adaptation to health, feed/water availability and land degradation. Proper recording methodology/
implementation need further development: e.g. indicators based on novel physiological traits, general
immunity concepts, impact improved health at population level, welfare concepts moving from problem
orientation to welfare as balance of the appropriate animal for a certain market/climate/circumstance with
appropriate housing, feed, and management. Adapted performance recording systems creating valuable
and novel phenotypic data, pooling these resources and linking them to genotypes to create critical mass
are needed for genomic research; data exchange /interface development between existing data bases on a
herd, regional, national and EU wide level will be important.

Session 02 Theatre 12

New Strategic Research Agenda: reproduction

Feitsma, H.!, Hidrd, M.?, Dinnyes, A3 and Humblot, P?, Ilnstitutefor Pig Genetics, Schoenaker 6, 6641
SZ Beuningen, Netherlands, 2 Viking Genetics, Onsro, PO. Box 64, SE-53221 Skara, Sweden, 3Biotalentum,
Aulich L. 26, H-2100 Godollo, Hungary, *SLU, P.O. Box 7054, SE 75007 Uppsala, Sweden; effub@effab.info

Reproductive techniques (RT) are indispensable for efficient animal breeding and have been used for decades
to enable safe and efficient breeding and therewith guarantees for improved efficiency in food production.
Research programmes on reproductive techniques must support breeding schemes which enable secure
food production and food safety: high quality, healthy, affordable, diverse food products from a sustainable
agriculture and aquaculture offering consumers in and beyond Europe real options for improving their
quality of life. Research should enhance the competitiveness of European agriculture and aquaculture and
its organisations by enabling efficient breeding in animals for sustainable and secure food production. The
role of RT to enable fast and efficient implementation of genomic selection in breeding schemes to secure
food availability is a major opportunity for the near future. Furthermore RT has a specific role in welfare
friendly, healthy, sustainable and bio diverse agriculture and aquaculture in Europe. New opportunities
are in the efficient production of transgenic farm animals generated for use in new medical approaches as
models, bioreactors or organ/tissue donors. Challenges are to optimise and improve existing RT over more
species and to overcome lack of knowledge, bypass anatomical and physiological limitations and develop
practical applications. Priorities in RT research have been indicated by a FABRE-TP core group in order
to be handed over to EU representatives.
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Session 02 Theatre 13

New Strategic Research Agenda: genomics in animal breeding

Archibald, A.!, Borchersen, S.?, Perez-Enciso, M.3, Velander, I.# and Vignal, A3, 1Roslin Institute, Roslin
Biocentre, EH25 9PS Roslin, Midlothian, United Kingdom, 2 Viking Genetics, Ebeltoftvej 16, Assentoft,
DK-8960 Randers, Denmark, 3Universitat Autonoma de Barcelona (ICREA), Facultat de Veterinaria, Dept.
Ciencia Aniamal i dels Aliments, E-08193 Bellaterra Barcelona, Spain, 4Pig Research Centre (Danavl),
Axelborg, Axeltorv 3, DK-1609 Copenhagen, Denmark, SINRA Toulouse, B.P. 52627, F-31326 Castanet-
Tolosan, France; effab@effab.info

The growing awareness of the finite nature of the planet’s resources means that changes are needed in many
economic sectors, including animal production systems, to address environmental issues and more generally
sustainability. It is necessary not only to understand animals as biological systems, but also the impact of
animals on their environment and vice versa. Thus, the scientific strategy for sustainable animal breeding
and reproduction needs to address ‘animal as systems and animals in systems’. Adapting the 215 century
vision of systems biology to the needs of sustainable animal breeding and reproduction is about ensuring
that the technologies and information systems customised for the target species and systems are put in
place. In the next five years many new genomes will be sequenced. Significant developments in statistical
and computing tools, along with improvements in capturing phenotypic data, will be required to realise the
potential of genomics to inform improvements in sustainable animal production. Sequence characterisation
of the genomes, and variation therein, of economically important species, populations and individuals is
critical to 215 century selective animal breeding. As sequencing and genotyping costs continue to fall,
effective capture of phenotypic information has become the bottleneck. Understanding the links between the
genome and traits of interest is informed by data on the transcriptome, proteome and metabolome. Effective
exploitation of the opportunities presented by ‘omics technologies requires substantial developments in
bioinformatics, statistics and computing.

Session 02 Theatre 14

New Strategic Research Agenda: genetics

Berry, D.P!, Boichard, D.%, Bovenhuis, H.?, Knap, P# and Nielsen, B.5, 1 Teagasc, Moore Research Centre,
Fermoy Co. Cork, Ireland, 2INRA, Génétique Animale et Biologie Intégrative, Domaine de Vilvert, Bat
211, F-78352 Jouy en Josas, France, 3Wageningen University, Animal Breeding and Genomics Centre,
Marijkeweg 40, 6709PG Wageningen, Netherlands, 4PIC, Ratsteich 31, 24837 Schleswig, Germany,
’DanBred, Axelborg, Axeltorv 3, DK-1609 Kobenhavn V, Denmark; effab@effab.info

Animal breeding aims at exploiting, in a sustainable manner, genetic variation within andbetween breeds to
enhance competitiveness and sustainability of EU and global animal food production. Accurate estimation
of genetic merit (i.e. breeding values) plays a central role in most improvement programmes. However,
genetic evaluations and breeding programmes need to be re-assessed to fully exploit the rapid advancements
in ‘omic’ technologies, especially in recent years. The usefulness of reproductive techniques, also in light
of recent developments, necessitates their re-evaluation in the optimal design of both breeding programs
and dissemination strategies for germplasm. The key opportunities underlying our action are the world
wide recognition of European strength in the field of animal breeding, access to a wide range of genetic
resources of high value, as well as access to world-class breeding infrastructure, including reproduction
biotechnology centres and performance recording networks. Europe is, therefore, well positioned to rapidly
transfer developments in the science of animal breeding to a more profitable and sustainable agriculture
and aquaculture.
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Session 02 Theatre 15

‘White paper on breeding for food security and climate change
Zeilmaker, F., Neuteboom, M. and Neeteson, A.M., FABRE-TP Secretariat, Dreijenlaan 2, Office 1060,
6703HA Wageningen, Netherlands, effab@effab.info

This White Paper addresses how animal breeding can contribute to the grand challenges of climate
change and food security issues. Livestock production faces major challenges because of impact on, and
repercussions from, climate change, shortage of feed, water and energy, and a growing global population
with increasing demands for animal products. Demand for food security, combined with limited resource
availability, requires increased production efficiency; we need to do more with less, and livestock will have
to be adapted to less favourable conditions. Climate change and concerns about food security are likely to
affect livestock housing systems through the consequences of the emergence and re-emergence of pathogens;
difficulties in controlling housing conditions and the availability of feed and water resources. The latter
includes competition between humans and animals for the same limited resources. In this paper it is shown
that animal breeding has already contributed significantly on several levels to increase food security and at
the same time reduce the impact of livestock production on climate change and the environmental footprint.
In the future animal breeding can continue to play an important role in facing these challenges. The White
Paper will be published on www.fabretp.info.

Session 03 Theatre 1

Practical strategies to improve the welfare of sows
Spoolder, HA.M., Hoofs, A.LIJ. and Vermeer, HM., Wageningen UR Livestock Research, Dept. Animal
Welfare, P.O. Box 65, 8200 AB, Netherlands; hans.spoolder@wur.nl

Dry sows in Europe will soon spent most of their time in group housing systems, which allow more
behavioural freedom compared to stalls. For lactating sows the pressure is also on: conventional farrowing
crates provide little space, and at a European level the discussion on alternatives has started. Many farmers
fear a reduction in sow performance when space is increased to improve welfare. The advice provided to
farmers generally focuses on details in their housing systems, but this strategy is changing as it housing
provides a small part of the solution. A telephone survey of 900 Dutch pig farmers showed that pregnancy
rate after first service varied widely (between 70 and 96%), but that there was no effect of housing system
nor timing of entry to the group. A subsequent study on 70 farms suggested that an animal-directed approach
(i.e. attention for the individual pig’s needs) and attention for farm management issues, play a more important
role regarding welfare and productivity than the type of dry sow system used. Strategies to improve pig
welfare in the Netherlands currently focus on two points. Firstly, farmers are encouraged to participate in
the design of new housing systems, aimed at providing good welfare and high performance. The Prodromi
farrowing pen, currently tested at VIC Sterksel, is an example of this approach to get main stream farmers
involved and change attitudes towards welfare. Secondly, farmers, chain partners and the government work
together to address animal welfare not through specification of housing parameters, but through animal
based performance indicators of welfare and production. This approach, currently pioneered through the
Welfare Quality® methodology, addresses the management skills of the pig farmer directly, and places
less emphasis on his housing system. The key to improving welfare is the farmer. Encouraging a positive
attitude towards his animals, and making use of his skills and knowledge are the best strategies to improve
the welfare of sows.
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Genetic variation in shoulder ulcers in crossbred sows exists
Hedebro Velander, 1., Nielsen, B. and Henryon, M.A., Pig Research Centre, Danish Agriculture and Food
Council, Dep. of breeding and genetics, Axeltorv 3, 1609 Copenhagen, Denmark; ive@lf-dk

The aim of this study was to estimate the amount of genetic variance for the prevalence of shoulder ulcers in
sows. Shoulder ulcers were observed in 17,015 lactation periods for 8,790 Landrace* Yorkshire (LY or YL)
sows at nine pig production herds in Denmark. Shoulder ulcers were measured as the diameter of the ulcer,
from 1 cm and larger, to capture all ulcers appearing during lactation. Sows without ulcers were recorded
as 0. There were a total of 77,308 observations. Additionally, body conformation, litter size, parity number,
herd and stable were recorded together with pedigree of the sows. The total number of maternal sires was
1,800 where 468 of these sires had more than 5 daughters each, representing 5,470 of all sows. Genetic
variance for prevalence of shoulder ulcers was estimated by fitting a sire model and an animal model for
mean ulcer size and maximum ulcer size per sow. The overall mean prevalence of shoulder ulcers in the
experiment was 18.4% per parity, with a significant increasing incidence of ulcers with parity number.
The mean prevalence of ulcers was 27.1% per sow. Body condition, herd and year-season at farrowing
significantly affected the prevalence of ulcers. The heritabilities for size of ulcers ranged between 0.14 to
0.20 in both the sire model and the animal model. These results showed that genetic variation in shoulder
ulcer exists. A selection program to reduce shoulder ulcers should include recordings from crossbred sows
in production herds. However, at time of selection the information in the purebred lines is low and thereby
the response to selection will be low. Introduction of genomic selection might bee useful in this case.

Session 03 Theatre 3

Practical evaluation of an indoor free farrowing system: the PigSAFE pen

Edwards, S.A.1, Brett, M1, Guy, J.H.! and Baxter, E.M.?, Newcastle University, School of Agriculture,
Food & Rural Development, Agriculture Building, Newcastle upon Tyne NEI1 7RU, United Kingdom,
2SAC, Sustainable Livestock Systems, West Main Road, Edinburgh EH9 3JG, United Kingdom,
sandra.edwards@ncl.ac.uk

The farrowing crate system, whilst facilitating measures to improve piglet survival, has been shown
to compromise the welfare of the sow by restriction of movement and ability to express nest building
behaviour. The PigSAFE system (PS) is an alternative pen for farrowing and lactation, based on design
criteria synthesised to meet both the biological needs of the animals and practical needs of the farmer. It
comprises a nest area with straw and piglet protection features, a heated creep, a slatted dunging area and
lockable sow feeder, in a total pen area of 7.7 m2. To evaluate the commercial performance of this system 72
farrowings have been monitored over a 9 month period, and compared with 66 farrowings in a conventional
farrowing crate system (C) taking place concurrently on the same farm, with the same staff and under the
same management conditions. Sows (mean parity 4.6 sem 0.2) were allocated randomly to the two systems
within each farrowing batch. Results show no significant difference in total litter size (PS=12.9, C=13.4, sem
0.35, P=0.40), stillbirth rate (with litter size covariate: PS=3.7%, C=3.8%, sem 0.77, P=0.95) or mortality
of live-born piglets between birth and weaning (with litter size covariate and adjusted for net fostering,
which did not differ between treatments: PS=6.4%, C=7.5%, sem 1.00, P=0.42). Piglet weight at weaning
(both systems 7.3 kg sem 0.15, at 27 days sem 0.2) and sow weight and backfat loss over the lactation
period have also shown no treatment difference. Similar comparative data are currently being gathered at a
second site, and are now required from a wider range of commercial conditions to validate the robustness
and commercial applicability of this promising alternative to the farrowing crate.
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Practical strategies to improve animal welfare in growing pigs

Manteca, X1, Temple, D.? and Velarde, A.2, ! Universitat Autonoma de Barcelona, Animal Science, Edifici
V, Campus Universitari, 08193 Bellaterra (Barcelona), Spain, 2IRTA, Centre de Tecnologia de la Carn,
17121 Monells, Girona, Spain; xavier.manteca@uab.cat

The aim of this paper is to discuss some strategies to improve the welfare of growing pigs following the
protocol of the project Welfare Quality®, which is based on four principles: good feeding, good housing,
good health and appropriate behaviour. Hunger is not deliberately imposed on growing pigs, but pigs are
fasted before slaughter. A prolonged fasting period causes hunger, aggressiveness and sensitivity to cold.
Insufficient resting space is one of the main welfare problems related to housing. Pigs adopt a lateral
recumbency position when the effective temperature is high and may experience heat stress if prevented
from doing so due to lack of space. Good health can be defined as the absence of injuries, disease and pain.
Tail-biting is an important cause of injuries in pigs and is a form of redirected behaviour derived from the
thwarting of normal exploratory and feeding motivations. Tail biting is a multi-factorial problem involving
both internal and environmental risk factors, including genetic background, sex, age, health, diet, feeding
management and housing. The principle ‘ Appropriate behaviour’ includes the expression of social and other
behaviours and good human-animal relationship. Negative social interactions, such as aggression, impair
animal welfare. Disruption of social groups may lead to an increase in aggressive behaviour and a reduction
in positive social interactions. Housing conditions that result in increased competition for resources may
heighten the number of negative social interactions. This may happen when stocking density is too high or
when access to resources is insufficient, for example when feeding space is limited. A poor human-animal
relationship results in the animals being fearful of the stockpersons and other humans, and the quality of
stockmanship has a profound effect on the animals’ welfare and productivity.

Session 03 Theatre 5

Practical strategies to improve pig welfare during transport and at slaughter
Faucitano, L., Agriculture & Agri-Food canada, Dairy and Swine Research and Development Centre, 2000
College Street, JIM1Z3 Sherbrooke, Quebec, Canada; luigi.faucitano@agr.gc.ca

The situation when the pig is in transit is considered a major stressor and may have deleterious effects on
health, well-being, performance, and ultimately pork quality. Death losses during transportation in Canada
may be low (0.08%), but the total loss amounts to approximately 16,000 pigs per year. In addition, other
80,000 pigs per year arrive at the plant as ‘suspect’ animals due to fatigue, and may need to be euthanized at
the plant. We know that the rate of loss is higher during the summer months, differs with farm of origin, and
with transporters. It is generally acknowledged that pot-belly (PB) trucks and some specific compartments
within this truck are worse than others in terms of animal losses, but there is no real alternative truck with
such large load capacity (230 pigs) and there is not universal agreement which compartments these are and
the magnitude of the differences. Results arising from transportation studies run in North America over
the last few years showed that the design of the PB truck, characterized by multiple and steep ramps, and
180° turns, increases the use of electrical prodding, influences pig behaviour and welfare parameters (core
body temperature, heart rate and blood indicators) and reduces meat quality. Lairage and slaughter are of
extreme importance for the pork chain economy, thus at this stage precautions must be then taken to insure
an adequate handling and environmental control to safeguard the benefit of lairage as resting area enabling
pigs to recover from the stress of transport and limit the effects of the slaughter procedure. The economic
losses due animal losses, skin damage and poor meat quality depend, among others, on lairage time, on
the quality of the handling and slaughter systems, and on the control of the fighting rate in mixed pigs. The
objectives of these review is to show case the results of swine preslaughter research in North America.
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Entire male production without mixing of unknown pigs

Rydhmer, L. 1 Eriksson, L., Hansson, M. 1 and Andersson, K.?, 'Swedish University of Agricultural
Sciences, Dept of Animal Breeding and Genetics, Box 7023, 75007 Uppsala, Sweden, >Swedish University
of Agricultural Sciences, Dept of Animal Nutrition and Management, Box 7024, 75007 Uppsala, Sweden,
Lotta. Rydhmer@slu.se

For a more sustainable pig production, castration as well as mixing of unknown pigs should be avoided
and pigs of different sexes should be reared separately. Our hypothesis is that entire males that get to know
each other as piglets and are reared in stable groups fight less, show less sexual behaviour and have lower
levels of boar taint, compared to entire males mixed at a later age. Behaviour, performance, puberty and
boar taint were studied in 96 entire males. Forty-eight males were reared in intact litters until 10 wk age.
Then they were mixed with unknown males and moved to the growing-finishing unit. The other 48 males
were allowed to meet piglets from another litter at 2 wk age through a small opening in the wall between
the farrowing pens. Males from these litters were kept together from weaning to slaughter (i.e. no mixing
when entering the growing-finishing unit at 10 wk age). The following measurements were taken: repeated
weighings, repeated skin lesion records, repeated behavioural observations of general activity patterns,
social (including aggressive) and sexual behaviour. After slaughter, leanness and androstenone and skatole
levels in fat were recorded. Preliminary results show that piglets allowed to meet piglets from another litter
at 2 wk age grew equally fast as piglets reared in intact litters, from birth to weaning and the week after
weaning. On the weaning day, when the sow was removed and the opening between the farrowing pens
was closed, a difference in behaviour was observed. The pigs that were used to have contact with another
litter were more restless; all pigs in the pen were active (not lying down) 31% of the time as compared to
25% of the time for pigs reared in intact litters (P<0.05). Results from the growing-finishing period and at
slaughter will also be presented.

Session 03 Theatre 7

The effect of group size on drinking behaviour in growing pigs
Andersen, HM.L. and Herskin, M.S., Aarhus University, Dept. of Animal Health and Bioscience, Blichers
Allé 20, 8830 Tjele, Denmark,; HeidiMai.Andersen@agrsci.dk

The aim was to describe a typical visit at the water nipple with regard to number of visits, water intake,
duration and diurnal variation and to investigate the effect of increased competition around the nipple on the
drinking behaviour. 72 crossbreed castrated male pigs (initial live weight 20.53+1.69 kg; mean+SD) were
used. The pigs were either: 3 or 10 pigs per group (four groups per treatment). All pigs were provided with
a transponder ear tag. A RFID reader recorded visits at the water nipple together with at timestamp. The
water flow in each pen was measured and logged each second with a timestamp. The drinking behaviour
during four following days was analyzed using a linear mixed model. There was no difference between
treatments in duration per visit (13.5 sec vs. 12.5 sec) or in water intake per visit (113.3 ml vs. 104.1 ml).
However, there was a tendency (P=0.08) to fewer visits per day in the group with 3 pigs per water nipple
(42.5£3.7 vs. 51.7+4.2 visit per day). To analyze the diurnal pattern, the day was split up into three 8-hour
periods (p1: 6am to 2pm, p2: 2pm to 10pm and p3: 10pm to 6am). In the 3-pig groups, intake per visit was
significantly higher in p2 and p3 compared with p1 (p1: 106.6 ml, p2: 121.8 ml and p3: 128.9 ml) whereas
in the 10-pig groups, no significant difference was found between p1 and p2 but p3 was significantly higher
(p1: 98.5 ml, p2: 100.8 ml and p3: 142.8 ml). The same pattern was seen for the duration per visit. In p1,
there was no significant difference in number of visits between the two treatments. In p2, the 3-pig groups
had fewer visits than in p1 (16.0 vs. 22.6), while there was no significant difference between pl and p2 in
the 10-pig groups (22.3 vs. 23.9). In p3 (the night), the numbers of visits were lower in both treatments
compared with p1 and p2, but there was no significant difference between treatments (3.9 vs. 5.1). The result
demonstrates that effects of increasing competition may be limited to specific parts of the day.
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Modelling the dynamics of aggressive behaviour in groups of pigs

Doeschl-Wilson, A.B.1, Turner, S.P? and D eath, R.B.?, ' The Roslin Institute and R(D)SVS, University of
Edinburgh, Genetics and Genomics, Easter Bush, EH25 9RG, Midlothian, Scotland, United Kingdom,
2Scottish Agricultural College, Sustainable Livestock Systems, Easter Bush, EH25 9RG, Midlothian,
Scotland, United Kingdom, andrea.wilson@roslin.ed.ac.uk

Aggressive behaviour in pigs is a major welfare issue with detrimental effects on animal health and
production. Several influencing factors (e.g. genetic predisposition, recent experience, weight and weight
variation, group size and structure) have been identified. However, progress in reducing aggressive behaviour
has been hampered by the poor understanding of how these factors interact in the individuals’ decision
making and how they influence the group dynamics. A stochastic agent-based model was developed to
simulate aggressive behaviour in groups of pigs over time. Agents in this model are pigs, which, upon contact
with group members, choose one of several possible actions (initiate/retaliate a physical attack/no aggressive
behaviour). This choice, as well as the decision to continue or terminate an existing fight, are determined
by the individuals’ Resource Holding Potential (RHP), which is a combination of characteristics known
to affect aggressive behavior. As the individuals’ RHPs change over time, aggression profiles in the group
change and dominance hierarchies develop. The model predicts individual behaviour and emerging group
characteristics over time, depending on group size and structure, and on the definition of the RHP. Comparing
these predictions with the same measures derived from a dataset of 24 hour continuous observations from 85
newly-mixed groups of 15 pigs, enabled us to quantify key characteristics describing aggression dynamics
and the relative importance of the diverse influencing factors. Group structure, genetic predisposition as
well as recent fight history were identified as key determinants of dynamic aggression patterns. The results
suggest that aggression in pigs could be reduced through appropriate mixing as well as genetic selection.

Session 03 Theatre 9

Improving pig welfare and production simultaneously by breeding for social genetic effects
Camerlink, I., Bijma, P. and Bolhuis, J.E., Wageningen University, Animal Breeding and Genomics
Centre and Adaptation Physiology Group, P.O. Box 338, 6700 AH Wageningen, Netherlands;
irene.camerlink@wur.nl

Group housed animals affect each other’s welfare, health and productivity through their social behaviour.
The social effect of a pig on growth rate of its pen mates is partly genetic and can be described by a Social
Breeding Value (SBV). The SBV is an individual’s heritable effect on the growth of its pen mates. The
mechanisms underlying SBVs in pigs are largely unknown. Here we investigate 1) the effect of social
behaviours on growth rate in pigs, and 2) the relationship between social behaviours and SBVs in group
housed pigs. On a commercial pig farm, 324 fattening pigs in 45 pens (8 pigs per pen) were observed at
12 w of age using 2-min instantaneous scan sampling for 6 h during daytime. Pens had a barren floor and
contained a single space feeder. Estimated SBV's for growth rate were available for each pig and production
data were gathered after slaughter. The ethogram distinguished between behaviours given and received.
Results were analysed with SAS 9.1. by a Mixed Procedure. Pigs receiving more social nosing had a higher
growth rate (P<0.05). For instance, pigs that received social nosing more than 1.5% of the time grew on
average 30.3£12.7 g/d faster than pigs that did not receive nosing from their pen mates (P<0.05). Pigs
that received more negative behaviours, such as aggression, oral manipulation or belly nosing, tended to
grow less. Pigs with a SBV above group average showed more social nosing (P<0.05) than pigs with a
SBV below average. Our results show that positive social behaviours can increase growth performances
in pigs while negative behaviours tend to decrease growth. Pigs with a high SBV for growth rate showed
more positive behaviours, suggesting opportunities for breeding towards improved group productivity and
animal welfare simultaneously.
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Seeking a sociable swine: an interdisciplinary approach

Benard, M1, Camerlink, I.2, Duijvesteijn, N.23 Reimert, I.2, Bijma, P2 and Bolhuis, J.E.2, 1 Vrije Universiteit
Amsterdam, De boelelaan 1085, 1081 HV Amsterdam, Netherlands, 2Wagem'ngen University, Marijkeweg
40, 6709 PG Wageningen, Netherlands, 3Insititute of Pig Genetics B.V., Schoenaker 6, 6641 SZ Beuningen,
Netherlands; Marianne.benard@falw.vu.nl

In the Netherlands, both the government and agricultural sector aim for a sustainable livestock sector by
2023. Stricter regulations towards animal friendlier production of pig meat might, however, negatively affect
other welfare aspects. For instance, a ban on castration or tail docking may lead to increased aggression and
increased oral manipulation of group mates, respectively. Acknowledging the relevance of social interactions
among animals may circumvent these negative effects. Current pig breeding programs, however, ignore
social interactions and are purely based on individual performance. Recently, a new breeding method has
been designed that includes the genetic effects that an individual has on the performance on its group mates.
Potentially, these social genetic effects are associated with social interactions. In 2009, a large project has
started to investigate the prospects of this selection for social effects in pigs. Aim is to study the opportunities
to improve pig performance and welfare with this breeding method, in coherence with societal acceptance.
Hereto, the project combines quantitative genetics, behavioural, physiological and ethics-technology studies.
From the beta-side the (dis)advantages of the breeding method will be explored by genetic estimations for
social effects and comprehensive animal experiments including a genotype by environment set-up. From the
gamma-side a science-society dialogue will be accomplished, and future directions for welfare improvement
will be formulated in collaboration with stakeholders (e.g. producers, food industry, retail, consumers, and
animal welfare organisations). This interdisciplinary approach has to reveal whether adding social effects
to the genetic model yields sociable and productive pigs which will be accepted by society.

Session 03 Theatre 11

Tail docking in pigs: beyond animal welfare
Stassen, E.N., Wageningen University, Animal Science, Marijkeweg 40, 6706 PG Wageningen, Netherlands;
elsbeth.stassen@wur.nl

Tail docking in pigs applied at a young age is common practice in commercial pig farms. In this way tail
biting behaviour is prevented. Tail biting is a serious welfare problem. The cause of tail biting outbreaks
has been shown to be multifactorial. Alternative housing and management conditions have been studied in
order to prevent this harmful social behaviour. Research shows that not only tail biting but also tail docking
cause an impairment of pig welfare. In society tail docking and other physical animal interventions are
more and more seen as proof that animals kept in intensive production systems are no longer able to adapt
to their environment. It is possible to increase this adaptive capacity by genetic selection. Both physical
interventions as well as genetic selection applied to address this harmful social behaviour is intuitively
problematic. However, this unease cannot be dealt with solely with the help of traditional moral concepts
such as animal welfare. For this, legislation concerning animal interventions will be considered in the
EU. We discuss whether the concept of animal integrity is helpful to accommodate the intuition that
environmental conditions should be adapted to the animal rather than vice versa.
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Heritabilities and breed differences in agonistic behaviour and adaptation to an electronic sow feeder
in group housed gilts

Appel, AK12 Vofs, B2 Tonepdhl, B.L Konig V. Borstel, Ul and Gauly, M. 1 1Universily of Goettingen,
Department of Animal Science, Albrecht-Thaer-Weg 3, 37075 Goettingen, Germany, 2BHZP GmbH, An der
Wassermuehle 8, 21368 Dahlenburg, Germany,; mgauly@gwdg.de

Due to changes in EU legislation group housing of gilts will be mandatory starting from 2013. However,
mixing of unfamiliar pigs frequently leads to agonistic interactions adversely affecting welfare, longevity
and productivity. Thus, strategies such as genetic selection for more docile animals are required to reduce
aggression levels. A total of 613 Large White gilts (LW) and 374 Pietrain gilts (PI) were included in the
dataset. Of these, 85 LW gilts and 67 PI gilts were assessed by one person for skin lesions prior to and post
mixing using scores from 1 (no lesions) to 4 (little or no untouched skin). Aggressive behaviour during
mixing was scored using two traits, i.e. unilateral aggression (BITE) and bilateral aggression (FIGHT).
For every aggressive action (BITE, as well as FIGHT) the performing gilt got a demerit. Furthermore
the adaption to a novel feeding technique (electronic sow feeder — ESF) was recorded in terms of meals
not retrieved per day (NFED). A mixed model was used to test for breed differences. In addition for line
LW variance components were analyzed using a multivariate linear animal model. LW gilts performed
significantly more BITE than PI gilts (1.93+2.19 vs. 1.05£1.46) and were involved in more FIGHT actions
(0.99+1.29 vs. 0.53+0.78). LW gilts adapted better to the unfamiliar ESF (1.01£1.06 vs. 1.24+£1.05).
Fewer skin lesions in all body sections (front, middle, back) were found in LW. Estimated heritabilities for
behaviour traits in LW were h? = 0.30+0.08 (BITE), h> = 0.17+0.07 (FIGHT) and h? = 0.12+0.06 (NFED).
These breed differences and heritabilities for agonistic behaviour indicate that integrating the evaluation of
behaviour traits into commercial pig breeding programs could be a promising approach to improve animal
welfare in group housed sows.

Session 03 Poster 13

Behavioural and physiological indicators of welfare in entire male pigs raised in non-mixing versus
mixing housing systems

Fabrega, E. 1 Soler, J1, Tibau, J.!, Puigvert, X2 and Dalmau, A.1, 1IRTA, Spain, 2UdG, Spain;
emma.fabrega@irta.cat

Entire male pig production may increase in the EU due to regulations on piglet castration. The objective of
this study was to evaluate the effect of different entire male housing systems (HS) and slaughter strategies(SS)
on physiological and behavioural responses and welfare. Ninety six entire (Large WhitexLandrace)xDuroc
pigs were studied. Pigs were housed in 8 pens, 4 pens of non-mixed males (FTF) (only allowed to cross-foster
at 10 days of age) and 4 of males randomly mixed twice (when starting transition and growing periods, at
28 and 65 days, MG). Two pens per housing system were slaughtered by split marketing (SM) in three days
and the other 2 pens were slaughtered penwise (PW) at an individual or pen mean body weight of 120 kg,
respectively. Saliva samples of all males were collected to analyse cortisol at 75, 105 and 145 days of age
and skin lesions evaluated according to the Welfare Quality® protocol at 75, 90, 105, 125 and 145. Three
extra saliva samples for cortisol and 2 skin evaluations were performed from the pigs of the SM treatment
that remained in the pen after each slaughter batch. Behaviour was recorded by direct observation and video
recording six times. Scan sampling was used to assess patterns such as activity, inactivity, exploration and
feeding behaviour, and focal sampling to evaluate agonistic and sexual behaviour. No significant effect of
HS on any behaviour was observed. Salivary cortisol levels did not differ between HS, but an increase over
time (P<0.05) was observed for SM slaughtered pigs (for both HS), levels after SM being higher from those
before. HS did not affect the skin lesions score, although pigs housed in the MG tended (P<0.1) to present
more lesions at the first evaluation. After both SM batches, the skin lesions score from the remaining pigs
was higher (P<0.05) for pigs from the MG compared to FTF. The present results suggest that slaughter
strategy had a higher impact on welfare indicators than housing system.
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Feet lesions of suckling piglets kept in different farrowing systems
Baumgartner, J., Animal Husbandry and Animal Welfare, University of Veterinary Medicine Vienna,
Veterinaerplatz 1, 1210 Vienna, Austria; johannes.baumgartner@vetmeduni.ac.at

Keeping sows in farrowing crates causes a number of welfare problems. Apart from that the floor condition
in the farrowing system has a huge impact on health and welfare of pigs and as a consequence on the
economic outcome of the farm. Both crated systems and free farrowing pens are usually equipped with fully
or partly slatted floor of different materials without straw bedding. Suckling piglets are highly susceptible
for inadequate flooring. Different commercially available farrowing systems were tested with regard to the
prevalence of feet lesions of piglets. Data collection took place in a commercial sow unit of 600 sows (LW
x LR). During farrowing and lactation period pigs were kept in different commercially available farrowing
systems. Four crate systems (C1-C4) and 3 free farrowing systems (F1-F3) were investigated with main
focus on the claws of suckling piglets. Systems differed in dimensions, design, arrangement of the creep area
and flooring. 84 litters in total were clinically inspected twice (A: day 5.4+1.3; B: day 18.7+1.8) for claw
injuries. Lesions were classified for type, severity, location and quantity. PROC GLM_mult, Tukey-Test
and PROC GLM_rep were used for statistical analyses (P=0.05). Almost 90% of all main digits showed
heel bruising and 34% dorsal coronet erosion at inspection A, the prevalence decreased to 36% and to 1.5%
respectively at inspection B. Hind limbs were more affected than front limbs. The free farrowing pen with
a separated non-slatted lying area (F1) resulted in a lower prevalence of feet lesions compared to both the
smaller fully slatted free farrowing pens (F2, F3) and to the crated systems (C1-C4). Plastic-coated expanded
metal slats with diamond-shaped openings induced less claw lesions than slatted steel with V-shaped bars.
It is concluded that both in crated and in free farrowing systems the quality of floor elements has to be
improved with special emphasis to health and welfare of suckling piglets.

Session 03 Poster 15

Effect of gender and individual characteristics on tail injuries in undocked entire male and female
weaner pigs

Boyle, L.A1 and O’driscoll, K.M.?, ITeagasc, Pig Production Department, Animal & Grassland
Research & Innovation Centre, Moorepark, Fermoy, Co. Cork, Ireland, 2Teagasc, Animal Bioscience
Department, Animal & Grassland Research & Innovation Centre, Grange, Dunsany, Co. Meath, Ireland;
laura.boyle@teagasc.ie

Routine tail docking is prohibited in the EU. Our aim was to determine the relationship between gender,
other individual characteristics, and tail injuries in undocked pigs. At 27 days of age (d) a ‘backtest score
(BTS)’ was determined for 448 piglets. At d28 piglets were weaned, weighed (WT1) and assigned to single
sex pens balanced for BTS and WT1 in groups of 14 (entire male n=16; female n=16). At d56, pigs were
inspected for tail injuries and weighed (WT2). Four tail regions were scored from 0 (normal) to 5 (severe
injury/amputation) and summed to give a tail injury score (TIS). A category BITE was also created where TIS
were dichotomised into bitten (TIS>0) or not (TIS=0). The effect of gender on TIS (pen = experimental unit)
and BTS, WT1 and WT2 on BITE were analysed using the Mann-Whitney test in SAS (proc NParl Way).
The effect of gender on the odds of being bitten was analysed by logistic regression (proc Genmod, SAS),
using General Estimating Equations to account for the pen effect. Of the 429 pigs inspected, 29.6% were
bitten with more females (34.1%) affected than males (25.1%). However, taking pen into account, females
were no more likely to be bitten than males (P>0.10). Furthermore, there was no effect of gender on TIS
(Male: 0.30 [0-8.93] vs. Female: 0.48 [0-8.76] median score [min.-max.]; P=0.374). Finally, BTS, WT1
(7.6 kg+1.38 SD) and WT2 (17.1 kg+3.06 SD) did not differ between pigs that were bitten and those that
were not (P>0.10). Neither gender nor the individual physical and behavioural characteristics measured
influenced tail biting in weaner pigs.
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Checking SNP and pedigree information of sibs for Mendelian inconsistencies

Calus, M.P.L.!, Mulder, HA.!, Mcparland, S, Strandberg, ES3, Wall, E.# and Bastiaansen, J.W.M.5,
IWageningen UR Livestock Research, Animal Breeding and Genomics Centre, P.O. Box 65, 8200 AB
Lelystad, Netherlands, 2 Teagasc, Animal & Grassland Research and Innovation Centre, Moorepark, Co.
Cork, Ireland, 3Swedish Univ. of Agricultural Sciences, Dept. of Animal Breeding and Genetics, P.O. Box
7023, S-750 07 Uppsala, Sweden, *Scottish Agricultural College, Sustainable Livestock Systems Group,
Bush Estate, EH26 OPH Penicuik, Midlothian, United Kingdom, > Wageningen University, Animal Breeding
and Genomics Centre, P.O. Box 338, 6700 AH Wageningen, Netherlands, mario.calus@wur.nl

Genomic selection using many SNP genotypes is becoming common practice in breeding programs.
Checking for Mendelian inconsistencies allows to identify animals whose pedigree and SNP data do
not agree. Straightforward tests compare genotypes of individual SNP genotypes between parent and
offspring, where contrasting homozygotes indicate an inconsistency. We developed two tests to identify
Mendelian inconsistencies between sib pairs, counting SNPs with contrasting homozygotes (SIBCOUNT),
or comparing pedigree and SNP based relationships (SIBREL). The algorithms were tested on a data set
of 2,078 genotyped cows and 211 genotyped sires. Theoretical expectations for distributions of the test
statistics were calculated and compared to empirically derived values. After removing 223 animals due to
parent-offspring inconsistencies, SIBCOUNT (SIBREL) identified 31 (34) additional inconsistent animals.
29 animals were identified to be inconsistent by both methods. Numbers of incorrectly deleted animals (Type
I error) were equally low for both methods. The numbers of incorrectly not deleted animals (Type II error),
was nearly twice as high for SIBREL compared to SIBCOUNT. It is concluded that counting inconsistent
SNP between a pair of sibs is slightly more precise than comparing genomic and pedigree relationships to
detect Mendelian inconsistencies between sibs.

Session 04 Theatre 2

Influence of marker editing criteria on accuracy of genomic prediction
Edriss, V., Guldbrandtsen, B., Lund, M.S. and Su, G., Department of Genetics and Biotechnology, Faculty
of Science and Technology, Aarhus University, DK-8830 Tjele, Denmark; vahid.edriss@agrsci.dk

We investigated the effect of marker editing criteria on the accuracy of genomic evaluations. It was found
that optimal accuracy was obtained using liberal thresholds for MAF and GC scores. The data comprised
4,429 Nordic Holstein bulls and 1,071 Danish Jersey bulls, genotyped using Illumina SOK BeadChip. The
raw SNP data (after cleaning by the laboratory) included 48,222 and 44,305 polymorphic SNP for Holstein
and Jersey, respectively. The SNP data were edited using different criteria with regard to minor allele
frequency (MAF) and GenCall (GC) scores. Approximately 20% youngest bulls were left out as validation
population and the rest were kept as reference population. Genomic breeding values for protein yield, fertility
and mastitis index were predicted using various edited SNP datasets. A Bayesian model was applied. It
captures the features of BayesAbut simplifies the computing algorithm. The pseudo observations used in
the prediction were conventional EBV for Jersey and de-regressed proofs for Holstein. The results showed
that removing markers with low MAF decreased the accuracy of genomic prediction in Jersey. But not
clear trend was found in Holstein, for which the highest accuracy was obtained by including markers with
MAF above 0.01. By using more restrictive thresholds on GC scores, the accuracy of genomic prediction
decreased for all traits in both breeds.
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Effect of markers density on the accuracy of GEBV

Aminafshar, M. L Zargarian, B. 2 Saatchi, M3 and Noshari, A.%, ]Department of Animal Science, Faculty of
Agriculture and Natural Resources, Science and Research Branch, Islamic Azad university, Tehran, Iran,
2Islamic Azad University, Faculty of Agriculture & Natural Resources, Varamin Branch, Varamin, Iran,
3Tehran University, Department of Animal Science, Karaj, Iran, *Islamic Azad University, Department of
Animal Science, Karaj Branch, Karaj, Iran; aminafshar@srbiau.ac.ir

It is currently possible to genotype individuals for 50,000 or more SNP with micro array DNA chip. These
markers may be used to predict genomic breeding values (GEBV). It decreases the costs of animal breeding
program up to 90 percent. In two designed trials, the genome consists of 3 chromosomes, each 100 cM
with different marker density (100, 200, 1000 and 2,000 markers with 1, 0.5, 0.1 and 0.05 cM space) and
30 random distributed QTL were simulated. After 50 generations of random mating in a finite population
(Ne=100), the population size were expanded (500 male and 500 female) to create LD. Two level of h? (0.1
& 0.5) were considered. Individuals of generation 51 and 52 had phenotype records and marker effects were
estimated by them. Accuracy of GEBV was calculated for individuals of generations 53 to 58. Results of
first trial showed, the accuracy of GEBV was increased by increasing the marker density for high heritability
traits. In second trial only half of individual had a phenotype records. Results showed, the accuracy of GEBV
was decreased by decreasing the number of phenotype records. In third trial, 1 chromosome with more dense
markers was used (4,000 and 8,000 markers with 0.025 ¢cM and 0.0125 cM respectively). Results showed
that the accuracy of GEBV was increased when using more dense markers. In all trials, accuracy of GEBV
for high heritability traits was higher than low heritability traits (with same marker density). Results of this
study showed that accuracy of GEBV will decrease by passing generations due to the recombination and
bias in marks effect estimation.

Session 04 Theatre 4

Reliability of direct genomic values based on imputed 50k genotypes using low density chips in Dutch
Holstein cattle

Mulder, HA.!, Calus, M.PL.!, Druet, T.? and Schrooten, C.3, L Animal Breeding and Genomics Centre,
Wageningen UR Livestock Research, P.O. Box 65, 8200 AB Lelystad, Netherlands, 2Unit of Animal Genomics,
Faculty of Veterinary Medicine and Centre for Biomedical Integrative Genoproteinomics, University of
Liege, B-4000, Liege, Belgium, 3CRV, PO. Box 454, 6800 AL Arnhem, Netherlands, herman. mulder@wur.nl

Genomic selection using 50k SNP chips has been implemented in many dairy cattle breeding programs.
Cheap low density chips make genotyping of a larger number of animals cost effective. A commonly
proposed strategy is to impute low density genotypes up to 50k genotypes before predicting direct genomic
values (DGV). The objective was therefore to investigate the effect of using imputed 50k SNP genotypes
based on a small chip on reliability of DGV. Small chips contained 384, 3,000 or 6,000 SNP. DAGPHASE,
CHROMIBD and multivariate BLUP were used for imputation. Genotypes of 9378 animals were used,
from which ~2350 animals had deregressed proofs. Bayesian stochastic search variable selection was
used for estimating SNP effects of the 50k chip. Reliabilities of DGV were similar for DAGPHASE and
CHROMIBD, but lower for multivariate BLUP. With 3,000 SNP and using CHROMIBD or DAGPHASE,
85% of the increase in DGV reliability using the 50k chip, compared to a pedigree index, was obtained.
With multivariate BLUP the increase in reliability was only 40%. With 384 SNP the reliability of DGV
was lower than for a pedigree index, while with 6,000 SNP about 93% of the increase in reliability of DGV
based on the 50k chip was obtained when using DAGPHASE for imputation. Using genotype probabilities
instead of the most likely genotype increased the reliability of DGV. The relationship between the reliability
of imputation and the reliability of DGV was approximately linear across methods and SNP chips. In
conclusion, DGV based on imputed SNP using a small chip with at least 3,000 SNP yields at least 85% of
the increase in reliability as obtained with a 50k chip.
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Impact of imputing markers from a low density chip on the reliability of genomic breeding values
in Holstein populations

Dassonneville, R.!?, Brondum, R.F3, Druet, T*, Fritz, S.°, Guillaume, F1?, Guldbrandtsen, B.3, Lund,
M.S.3, Ducrocq, V! and Su, G.3, LINRA, GABI, 78350 Jouy-en-Josas, France, Institut de | 'Elevage, 149
rue de Bercy, 75595 Paris, France, 3Aarhus University, Department of Genetics and Biotechnology, D-8830
Tjele, Denmark, *University of Liége, Faculty of Veterinary Medicine, Unit of Animal Genomics, B-4000
Liége, Belgium, SUNCEIA, 149 rue de Bercy, 75595 Paris, France; romain.dassonneville@jouy.inra.fr

The purpose of this study was to investigate the imputation error and loss of reliability of direct genomic
values (DGV) or genomically enhanced breeding values (GEBV) when using genotypes imputed from
a 3K single nucleotide polymorphism (SNP) panel to a SOK SNP panel. Data consisted of genotypes of
15,966 European Holstein bulls from the combined EuroGenomics reference population. Genotypes with
the low density chip were created by erasing markers from 50K data. The studies were performed in the
Nordic countries using a BLUP model for prediction of DGV and in France using a genomic marker assisted
selection approach for prediction of GEBV. Imputation in both studies was done using a combination of
the DAGPHASE 1.1 and Beagle 2.1.3 software. Traits considered were protein yield, fertility, somatic
cell count and udder depth. Imputation of missing markers as well as prediction of breeding values were
performed using two different reference populations in each country; either a national reference population
or a combined EuroGenomics reference population. Mean imputation error rates when using national
reference animals was 5.5% and 3.9% in the Nordic countries and France respectively, and 4.0% and 2.1%
respectively based on the EuroGenomics reference dataset. The reliability of DGV using the imputed SNP
data was 0.38 based on national reference data, and 0.48 based on EuroGenomic reference data in the Nordic
validation, and the reliability of GEBV using the imputed SNP data was 0.41 based on national reference
data, and 0.44 based on EuroGenomic reference data in the French validation.

Session 04 Theatre 6

Association of four SNPs with carcass and meat quality traits in Swedish young bulls of the Charolais

breed

Ekerljung, ML Li, X2 Lundstrom, K.2, Lundén, A.1, Marklund, S.! and Néisholm, A.1, 1Swedish University of
Agricultural Sciences, Dept of Animal Breeding and Genetics, P.O. Box 7023, SE-750 07 Uppsala, Sweden,

2Swedish University of Agricultural Sciences, Department of Food Science, P.O. Box 7023, SE-750 07,

Uppsala, Sweden; Marie.Ekerljung@slu.se

We tested the contribution of four SNPs to the variation in carcass and meat quality in purebred Charolais
bulls. Data consisted of 106 young bulls that were raised in Swedish commercial beef herds. Classification
of carcass conformation was performed according to the EU system EUROP on a subjective scale with 15
levels. Similarly, fat class was subjectively assessed on a scale with 15 levels. Muscle samples were collected
from M. longissimus dorsi. On day 7 post mortem, a 2 cm slice was cut out and photographed on both sides,
and assessment of the intramuscular fat content based on image analysis (ratio of white to red pixels) was
performed. Meat tenderness was measured as Warner Bratzler shear force. We genotyped the animals for
acyl CoA:diacylglycerol acyltransferase 1 (DGAT1) K232A, stearoyl-CoA desaturase 1 (SCD1) A293V,
calpain (CAPN1) C316G, and calpastatin (CAST) P52L. The DGAT1 polymorphism was associated with
variation in intramuscular fat (P<0.01), which was in accordance with our previous subjective marbling
grading performed on the same images, but showed no effect on fat class. Somewhat surprising, the CAPN1
gene was associated with fat class (P<0.01). The polymorphism in calpastatin was associated with carcass
conformation (P<0.05). This may be an effect of allelic variation in calpastatin influencing the calpain’s
proteolytic activity on muscle fibers, where the CAST 155T allele was associated to improved EUROP
conformation. Neither of the analysed genes showed any effect on shear force. The SCD1 polymorphism
was not associated with variation in any of the analysed traits.
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Estimating myostatin gene effect on milk performance traits using estimated gene content for a large
number of non-genotyped cows

Buske, B.., Szydlowski, M2, Verkenne, C.1 and Gengler, N. L IUniversity of Liege, Animal Science Unit,
Passage des Déportés, 2, 5030 Gembloux, Belgium, 2Poznan University of Life Science, Department of
Genetics and Animal Breeding, Wolynska 33, 60-637 Poznan, Poland; bernd.buske@ulg.ac.be

The objective of this study was to estimate the myostatin (mh) gene’s effect on milk, protein and fat yield in
a large heterogeneous cow population, of which only a small portion was genotyped. For this purpose, a total
0f 13,992,889 test-day records derived from 799,778 cows were available. The mh gene effect was estimated
via BLUP using a multi-lactation, multi-trait random regression test-day model with an additional fixed
regression on mh gene content. Because only 1,416 animals were genotyped, more animals of additional
breeds with assumed known genotype were added to estimate the genotype (gene content) of the remaining
cows more reliably. This was carried out using the conventional pedigree information between genotyped
animals and their non-genotyped relatives. Applying this rule, mean estimated gene content over all cows
with test-day records was 0.104, showing that most cows were homozygous +/+. In contrast, when gene
content estimation was only based on genotyped animals, mean estimated gene content over all cows with
test-day records was with 1.349 overestimated. Therefore, the applied method for gene content estimation
in large populations needs additional genotype assumptions about additional animals representing genetic
diversity when the breed composition in the complete population is heterogeneous and only a few animals
from predominantly one breed are genotyped. Concerning allele substitution effects for one copy of the
‘mh’ gene variant, significant decreases of -76.1 kg milk, -3.6 kg fat and -2.8 kg protein per lactation were
obtained on average when gene content estimation was additionally based on animals with assumed known
genotype. Based on this result, knowledge of the mh genotypes and their effects has the potential to improve
milk performance traits in cattle.

Session 04 Theatre 8

Analysis of subpopulation structure in Danish Jersey

Thomasen, J.R.1:2, Sorensen, A.C.2, Brondum, R.F, Lund, M.S.? and Guldbrandtsen, B.?, IVikingGenetics,
Ebeltoftvej 16, 8960 Randers SO, Denmark, *Aarhus University, Department of Genetics and Biotechnology,
P.O. Box 50, 8830 Tjele, Denmark; jrt@vikinggenetics.com

We investigate the genetic structure of a population with a heterogeneous background on parameters
predicting the performance of genomic predictions. Reliabilities of genomic predictions depend on persistent
associations between the marker and the QTL in the animals included in the reference population. Thus
low persistence of phase between subgroups of bulls in the reference population might reduce reliabilities.
The Danish Jersey (DJ) cattle population was investigated. DJ is now a mixture of 63% century-old Danish
Jersey and 36% imported US Jersey. In this study 1,730 Jersey animals born in the period from 1981 to
2010 were analyzed with the I[lumina 50k chip. The Structure software was used to analyze the population
structure. 412 evenly spaced SNP-markers on all 29 autosomes were used to group the animals into clusters.
Assuming two sub populations (DNK and US) the correlation between the probability of membership of an
inferred cluster and proportion of the breed in the pedigree was 0.85 for DNK and 0.86 for US. Based on
the pedigree, animals were grouped into two subgroups: 221 DNK animals with at least 75% DNK descent
according to the pedigree and 171 US animals with at least 75% US descent in pedigree. The levels of LD
calculated as r2 was 0.02 higher within the two subgroups compared to the admixed group including all
animals for marker spacing of 100 kb. Persistence of phase also showed divergence between the DNK and
the US group with a value of 0.78 for the marker spacing interval 100-200 kb. The results confirm that the
Danish Jersey population consists of two subpopulations with distinct background. A genomic model using
the subpopulation structure in Danish Jersey will be validated.
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Use of phenotypes from multi-trait national evaluations in genomic evaluation

Hoze, C.1, Croiseau, P?, Guillaume, F3, Baur, A.1, Journaux, L.!, Boichard, D.?, Ducrocq, V2 and
Fritz, S.I, lTUNCEIA, 149 rue de Bercy, 75012 Paris, France, 2INRA, UMR 1313 GABI, Domaine de
Vilvert, 78350 Jouy-en-Josas, France, 3Institut de I’Elevage, 149 rue de Bercy, 75012 Paris, France;
chris.hoze@jouy.inra.fr

Multi-trait national evaluations using correlated traits as predictors were developed to increase the reliability
of estimated breeding values (EBV) for functional traits. In genomic selection (GS), only single-trait
evaluations are used so far. This study focuses on the use in GS and MA-BLUP evaluations of ‘combined’
phenotypes obtained from multi-trait national evaluations. Different approaches were tested in the Holstein
and Montbéliarde breeds. Data consisted in 16,632 Holstein and 2,111 Montbéliard bulls genotyped on the
[llumina commercial chip BovineSNP50®. Phenotypes used were daughter yield deviations (DYD) for
somatic cell count and cow fertility and deregressed proof (DP) for longevity. QTL detections based on
a combination of Linkage Disequilibrium and Linkage analysis and Elastic Net were performed for both
direct and combined phenotypes. Then, a MA-BLUP model was tested using either direct or combined
traits as phenotypes. Efficiency was measured through a validation study where the youngest bulls formed
the validation population. Mean correlation between DYD or DP and EBV increased from 0.51 to 0.56
and from 0.41 to 0.50 respectively, for the Holstein and Montbéliarde breeds when phenotypes used for
QTL detection were coming from the multi-trait evaluation instead of the single-trait one. Use of combined
phenotypes in MA-BLUP and QTL detection allowed a gain in correlation of 0.08 in Montbéliarde but a loss
of 0.06 in Holstein compared with a situation where phenotypes came from single-trait evaluation. Using
more accurate phenotypes coming from multi-trait evaluations appears to increase the efficiency of GS,
particularly for breeds with smaller reference population. This strategy using phenotypes from multi-trait
evaluations for QTL detection is now implemented in national French genomic evaluations.

Session 04 Theatre 10

Genomic prediction in Nordic Holstein population using one-step approach

Gao, H!, Christensen, O.1, Madsen, P!, Nielsen, U.?, Lund, M.! and Su, G.!, ! Aarhus University, Faculty
of Agricultural Sciences, Department of Genetics and Biotechnology, Blichers Allé 20, 8830 Tjele,
Denmark, *Danish Agricultural Advisory Service, Agro Food Park 15, Skejby, 8200 Aarhus N, Denmark;
Hongding. Gao@agrsci.dk

Genomic prediction has been widely implemented in dairy cattle genetic evaluation. Direct genomic
breeding values are usually predicted using a reference population comprising genotyped progeny-tested
bulls. However, in most cases a large proportion of bulls are not genotyped. A one-step approach allows
genomic prediction using information of genotyped and non-genotyped animals simultaneously. The
objective of this study was to compare a one-step model with a GBLUP model for genomic prediction
of 16 complex traits in the Nordic Holstein population. The data consisted of 5,214 genotyped bulls and
9,374 non-genotyped bulls. Data were divided into reference data and validation data by birth date Oct. 1%,
2001. Thus, the validation data contained the youngest genotyped bulls, about 25%. De-regressed proof
(DRP) was used as response variable for genomic prediction applying a GBLUP model and a one-step
model. Using the one-step model, a set of relative weights (ranging from 0.05-0.40) were used to build the
combined relationship matrix. Reliability was measured as squared correlation between genomic prediction
and DRP for the validation population, and then adjusted for reliability of DRP. The results showed that
when averaging over the 16 traits, reliability of genomic breeding values predicted using the one-step model
was higher than those predicted using the GBLUP model by 1.9%. The relative weight used in the one-step
model has a negligible effect on reliability of genomic prediction, but a significant influence on variation of
genomic estimated breeding values. The results suggest that the one-step model is an appealing approach
for practical genomic prediction.

28 EAAP - 62"d Annual Meeting, Stavanger 2011



Session 04 Theatre 11

Genomic predictions based on a joint reference population for Scandinavian red breeds

Heringstad, B. 12 Su G.3, Solberg, T.R.2, Guldbrandtsen, B.3, Svendsen, M.? and Lund, M.S.3, IDepartment
of Animal and Aquacultural Sciences, Norwegian University of Life Sciences, P.O. Box 5003, N-1432
As, Norway, 2Geno Breeding and A.1. Association, 1432, As, Norway, 3Deparlment of Genetics and
Biotechnology, Aarhus University, Tjele, DK-8830, Denmark; bjorg.heringstad@umb.no

In January 2011 the breeding organizations Geno (Norway) and Viking Genetics (Denmark, Finland, and
Sweden (DFS)) agreed to create a joint reference population for Scandinavian red breeds. The joint reference
population consists of more than 7,000 progeny tested bulls, 2,843 Norwegian Red, and 4,422 bulls from
DFS (Swedish Red, Finnish Ayrshire and Danish Red). The aim of this study was to examine whether
reliability of genomic predictions improved when using a joint reference population. Cross validation
studies were carried out for Norwegian Red and DFS, respectively, comparing joint and separate reference
populations. Deregressed proofs (DRP) derived from Interbull EBVs were used as response variables.
Genomic breeding values were predicted using GBLUP. After editing, 46,512 SNP markers were used in
the genomic analyses. Bulls born after 2001 were used as the test data (1,018 bulls for DFS and 282 for
Norway). Reliability of genomic predictions was assessed as the squared correlation between genomic
predictions and DRP divided by reliability of DRP for bulls in the test datasets. For DFS the average increase
in reliability, when using the joint reference data was 0.018, ranging from -0.007 to 0.032. Similar results
were found for Norwegian Red. In general, the largest increases in reliabilities was found for production
traits, while for some of the fertility traits reliability were slightly decreased when using the joint reference
data. Although the joint reference data was 60% larger than the DFS reference data and more than double
the size of the Norwegian reference data, the relative gain in reliabilities were small. This might be explained
by the relationships between the breeds.

Session 04 Theatre 12

Genomic Selection in dairy cattle based on genotyping subsets of bull calves: effects of pre-selection
Wensch-Dorendorf, M. 1 Yin, T2, Koénig, S.3 and Swalve, HH.!, ! University of Halle, Institute of Agricultural
and Nutritional Sciences, Theodor-Lieser-Str. 11, 06120 Halle, Germany, 2 University of Gottingen, Institute
of Animal Breeding and Genetics, Albrecht-Thaer-Weg 3, 37075 Gottingen, Germany, 3University of
Kassel, Department of Animal Breeding, Nordbahnhofstrafie la, 37213 Witzenhausen, Germany;,
monika.dorendorflwlandw.uni-halle.de

Currently, genotyping for an entire population cannot be assumed. Thus, pre-selection strategies have to be
developed. Here, we compare pre-selection strategies to reduce the pool of young males to be genotyped.
The strategies are based either on information from bull dams (conventional BLUP EBV, GEBV, phenotype,
average genetic herd level) or on random selection. Stochastic simulation was used to compare strategies
according to the means of true breeding value (TBV) of selected candidates. Furthermore, the resulting
young male selection candidates are analyzed with regard to inbreeding coefficients and kinship among
each other. The comparison is done between pre-selection strategies, the whole population scan strategy and
the conventional scheme. The number of bull calves (bull dams, respectively) is varied by increments of
1000 from 1000 to 50,000 bull calves. Simulation is done for a population size conceivable for a breeding
organization with 100,000 cows. The strategies are evaluated for two heritability levels (0.10 and 0.30) and
six levels of correlation between TBVs and GEBVs (rmg=0.5,. ..,1.0). The GEBVs are generated by simple
stochastic simulation using TBV. The success rate of embryo transfer is set to 1 male offspring per cow.
The results indicate that for r_,=0.7 or higher nearly all genomic strategies are much more successful than
the conventional scheme. Several strategies produce mean TBVs comparable or even higher to the whole
population scan strategy. Because of the reduced number of young males to be genotyped these strategies
are strong candidates as alternatives to a whole population scan strategy.
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Implications of genomic selection on production and functional traits in Fleckvieh
Neuner, S. and Gétz, K.-U., Bavarian State Research Centre for Agriculture, Institute of Animal Breeding,
Prof.-Diirrwaechter-Platz 1, 85586 Poing-Grub, Germany, Stefan.Neuner@Ifl.bayern.de

In the recent past a variety of opportunities for adapting and designing breeding programs using genomic
selection has been described. Many calculations considered just single traits, and were restricted on
theoretical and optimistic assumptions about the design of the breeding program. Starting with a detailed
analysis of the current breeding program several scenarios using genomic selection were examined for
the dual purpose breed Fleckvieh using the deterministic simulation program ZPLAN+ in this study. The
current population was modeled in its present constitution, applying realized selection intensities, applied
genetic and biological parameters and current economic weights. Main characteristics of ZPLAN+ are the
selection index methodology and the gene-flow matrix. All 14 traits in the total merit index for Fleckvieh
were included and evaluated at the same time. The main focus was on the consequences for functional traits,
because especially for lowly heritable traits strong expectations were stimulated in the beginning of the
genomic selection era. Applying genomic selection just for the preselection of testbulls increases the overall
genetic gain only marginally. Higher benefits could be observed if young bulls were used as sires of cows
and bulls on a large scale. At first sight genetic gain per year for functional traits drops considerably for very
stringent genomic breeding programs compared to the conventional scheme. However, if the accumulated
genetic gains for a given genetic gain in protein yield were calculated for different selection schemes, genetic
progress in functional traits was hardly affected. In consequence, the same changes in the genetic level
simply will happen sooner using genomic selection. In order to make optimal use of the new technology, a
total merit index can be formulated that ensures benefits for all traits compared to the status quo.

Session 04 Theatre 14

Effect of sire breed and genetic merit for carcass weight on the transcriptional regulation of the
somatotropic axis in M. longissimus dorsi of crossbred steers

Keady, S.M., Kenny, D.A., Keane, M.G. and Waters, S.M., Teagasc, Grange, Animal and Bioscience Research
Department, Dunsany, Co. Meath, Ireland; sarah.keady@teagasc.ie

The somatotropic axis plays an important role in postnatal growth and development of skeletal muscle. The
aim of this study was to examine the effect of sire breed and sire expected progeny difference for carcass
weight (EPD_,), on the expression of components of the somatotropic axis in M. longissimus dorsi of cattle
at slaughter. Cross-bred Aberdeen Angus (AA; n=17) and Belgian Blue (BB; n=16) steers born to Holstein-
Friesian dams and sired by bulls with either high (H) or low (L) EPD_,,, were employed in the study. Thus,
there were four genetic groups viz BBH (n=8), BBL (n=8), AAH (n=8), and AAL (n=9). Blood samples were
collected via jugular venipuncture at regular intervals for analysis of circulating concentrations of insulin-
like growth factor-1 (IGF-1) and insulin. Total RNA was isolated from M. longissimus dorsi collected at
slaughter and the mRNA expression of IGF-1, IGF-2, their receptors (IGF-1R; IGF-2R), six IGF binding
proteins (IGFBPs), acid labile subunit (ALS) and growth hormone receptor (GHR) was measured by RT-
qPCR. Data were analyzed using mixed models ANOVA (PROC MIXED). Gene expression of IGF-1R and
IGFBP3 was upregulated in AA (P<0.001) compared to BB while IGF-1 was upregulated in H compared to
L animals (P<0.01). Correlation analysis indicated moderate positive associations between gene expression
of IGFBP3 and IGF-1 (P<0.001) and IGF-1R (P<0.01). In addition, mRNA expression of IGFBP3 was
moderately negatively associated with M. longissimus dorsi area per kg carcass weight (P<0.05). There was
no effect of either sire breed or EPD_, on concentrations of circulating IGF-1 or insulin (P>0.05). Higher
transcript levels of IGFBP3 in muscle may play a role in reduced muscular growth during the finishing
period. These data will contribute to a better understanding of the molecular control of muscle growth at
a local tissue level in cattle.
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Lactation stage dependent genome wide effects on breeding values in Holstein Friesians

Strucken, E.M. and Brockmann, G.A., Humboldt-Universitdt zu Berlin, Breeding Biology and Molecular
Genetics, Faculty of Agricullture and Horticulture, Invalidenstrasse 42, 10115 Berlin, Germany,
eva_maria_strucken@web.de

Phenotypic time dependency in milk production traits in dairy cattle has been known and analyzed over
the last century. A genome wide study was conducted to investigate differences and changes in allele
effects during the early lactation based on estimated breeding values (EBV). EBVs for milk yield, fat
and protein yield, and fat and protein content of 2,408 German Holstein Friesian bulls were assessed in
10-day intervals for the first 60 lactation days (VIT Verden, Germany). EBVs were available for the first
three lactations. The genotypic information was taken from the bovine 50k BeadChip (Illumina). 2,338
animals and 43,588 markers passed quality control (MAF <0.01, call rate <0.9, FDR <0.01, IBS<=0.95).
The Bonferroni correction was applied to account for multiple testing and the A inflation factor corrected
for population stratification. Most markers were identified for fat content followed by fat yield and protein
content. No significant markers were detected for protein yield. Almost all markers occurred on chromosome
14 around the DGAT1 gene. Additionally, single markers were found on chromosome 27 for fat content
and chromosome 6 for protein content. Allele effects and P-values increased with later lactation days. One
exception for the allele effects was fat yield where only minor differences but with a tendency to smaller
effects were found for later lactation days. The most dramatic increase in allele effects and P-values was
observed for protein content. Considering trend lines, a change in the slope of 10-18 units for effects on
protein content was found, whereas effects on milk yield and fat content only changed for about 8-11 and
3-5 units, respectively. This study provided evidence that gene effects get more pronounced with progressing
lactation, and loci with bigger effects at the beginning also tend to stronger affect the production in later
lactation.

Session 04 Poster 16

How to remove bias in genomic predictions?

Vitezica, Z.G.1 and Legarra, A2 1Université de Toulouse, UMR 1289 TANDEM, INRA/INP-ENSAT/
ENVT, F-31326 Castanet Tolosan, France, 2INRA, UR 631 SAGA, F-31326 Castanet Tolosan, France;
zulma.vitezica@ensat.fr

Unbiased predictions are of paramount importance in selection for accurate estimates of the genetic trend
and also comparison of animals across generations. A single-step method, that combines all available
data jointly (pedigree and genomic information), has been recently developed. This method is based on a
pedigree relationship matrix augmented with genomic information. Since the model includes the data used
for selection there are in principle no problems with biases from selection. However, bias was reported in
genomic prediction and in genetic parameter estimates. If observed allelic frequencies are used, genotyped
animals are considered the genetic base, but this does not correctly reflect the fact that genotyped animals
are more related than expected in reference to the base population, especially if they are selected. For G to
be correct, base allele frequencies would be required; this is unfeasible in practice. In this work we propose a
method to remove bias of genomic prediction in the single-step procedure based on the correlation between
the alleles within genotyped and nongenotyped individuals relative to the whole pedigree (Wright’s F ). We
also evaluated the effect of the correction by simulation. The corrected G is an appropriate methodological
solution that takes into account the effect of nonrandom genotyping and selection on prediction. The results
clearly show that a corrected G within a single-step genomic prediction approach is able to include all data
and remove bias due to selection.
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Genomic regions associated with natural antibody titres in milk of Dutch Holstein-Friesian cows
Wijga, S. 1 Bastiaansen, JW.M.!, Van Arendonk, J.A.M.!, Ploegaert, T.C. W12 and Van Der Poel, J.J1,
"Wageningen University, Animal Breeding and Genomics Centre, P.O. Box 338, 6700 AH Wageningen,
Netherlands, 2 Wageningen University, Department of Cell Biology and Immunology, P.O. Box 338, 6700
AH Wageningen, Netherlands; susan.wijga@wur.nl

A genome-wide association study was performed with the aim to identify single nucleotide polymorphisms
(SNP) associated with natural antibody (NAD) titres in bovine milk. Genomic associations could provide
insight in the yet unknown genetic basis of NAb. Natural antibodies generally bind antigens shared by
classes of pathogens. This study focused on NAb binding lipopolysaccharide (LPS), shared by gram-negative
bacteria, lipoteichoic acid (LTA), shared by gram-positive bacteria, peptidoglycan (PGN), shared by gram-
negative and gram-positive bacteria, and the model antigen keyhole limpet hemocyanin (KLH). Pedigree
records, NAD titres and SNP genotypes (50K) were available for 1,939 first lactation cows, part of the Dutch
Milk Genomics Initiative. Analyses did not show SNP associated with total NAb binding LPS, LTA, PGN
and KLH at a 0.10 false discovery rate. Similar results were found for NAb isotypes immunoglobulin (Ig)G
and IgA binding LTA. For NAD isotype IgM binding LTA, however, 16 SNP passed the 0.10 false discovery
rate threshold. Two SNP were located on Bos taurus autosome (BTA)6, four on BTA18, two on BTA20,
eight on BTA23 and one on BTA27. A cluster of five SNP on BTA23 was located near a gene belonging
to the bovine major histocompatibility complex (MHC), mapped at about 28.6 million base pairs. Genetic
control of NAD titres by genes of the MHC has recently also been found in chickens, suggesting a possible
evolutionary conserved role for MHC in NAb expression. The present study showed 16 SNP associated with
NADb isotype IgM titres binding LTA. Half of the associated SNP were found on BTA23 near the bovine
MHC, making this a region of candidate gene(s) involved in NAb expression in dairy cows both from a
functional and positional perspective.

Session 04 Poster 18

Contributions of different sources of information to reliability of genomic prediction for Danish
Jersey population

Su, G., Gao, H. and Lund, M., Aarhus University, Department of Genetics and Biotechnology, Blichers Allé
20, Postboks 50, Tjele, 8830, Denmark; Guosheng.Su@agrsci.dk

This study investigated the gain of genomic prediction via combining pedigree information and pseudo-
observations of non-genotyped animals. The data comprised 1,863 Danish Jersey bulls among which
1,096 bulls were genotyped using 50k SNP chip. The whole dataset was split into a reference dataset
and a validation dataset by a cut-off date (birth date of bull) such that the validation dataset consisted of
approximately 20% of the genotyped bulls. Two reference datasets were created, one contained de-regressed
proof (DRP) from both genotyped and non-genotyped bulls (REFy,)), and the other contained DRP from
genotyped bulls only (REF ;). Genomic breeding values for 16 traits were predicted using linear mixed
model based on different information sources: 1) based on REF; and genomic relationship (GBLUP),
2) based on REF_; and the relationship combining marker and pedigree information (Onestep, ), and 3)
based on REF  and the relationship combining marker and pedigree information (Onestepy, ). Reliability
of genomic prediction was measured as squared correlation between genomic prediction and DRP, and then
divided by reliability of DRP, for the bulls in the validation dataset. According to the validation analysis,
reliability of genomic prediction using the GBLUP model was 4.8% higher than the reliability of pedigree
index, averaged over the 16 traits. By combining pedigree information, the reliability was increased by
0.3%. By combining both pedigree information and pseudo-observations of non-genotyped animals, the
reliability was increased by 1.6%. Onestepg,;, led to the highest reliability of genomic prediction because
of utilizing the most information and is easy to implement. Therefore, this approach could be a feasible
alternative to genomic prediction in practical cattle breeding.
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Genetics correlations between longevity and other traits for Slovenian populations of dairy cattle
Potocnik, K., §tepec, M., Dolinsek, B., Krsnik, J. and Gorjanc, G., University of Ljubljana, Biotechnical
Faculty, Department of Animal Science, Groblje 3, 1230 Domzale, Slovenia; klemen.potocnik@bf.uni-lj.si

Longevity is an important trait in cattle breeding. In order to understand relationship between longevity
and other traits we compared bull breeding values from the national official evaluation in October 2010 for
the length of productive life (LPL) and other total merit index traits in Slovenian populations of Holstein
(HOL), Simmental (SIM), and Brown Swiss (BSW) breeds. Survival analysis methodology was used for
the evaluation of LPL while standard Gaussian linear mixed model was used for other traits. All reported
correlations are among breeding values as expressed on the Slovenian scale. Somatic cell count (SCC)
had the greatest positive correlation with longevity (0.29 HOL, 0.19 SIM and BSW), which implies that
animals with favourable genetic merit for LPL have also favourable genetic merit for SCC. The next trait
with positive correlation was hock development (0.07 HOL, 0.21 SIM and BSW) — animals with dry and
clean hocks have better longevity. Positive correlations with longevity were found also for udder depth
(0.05 HOL, 0.34 SIM, and 0.13 BSW) and calving interval (0.06 HOL, 0.14 SIM, and 0.09 BSW). Milking
speed had positive correlation with longevity for SIM (0.22) and BSW (0.14) and slightly negative for
HOL (-0.05). For all breeds negative correlations were estimated with teat thickness (-0.08 HOL, -0.22
SIM, and -0.05 BSW) and with rear leg set (-0.21 HOL, -0.07 SIM, and -0.05 BSW). Muscularity showed
negative correlation for SIM (-0.25) and BSW (-0.07) and positive for HOL (0.12). Difference between
these correlations can be attributed to different genetic makeup of studied breeds.

Session 04 Poster 20

Interaction between GH gene polymorphism and expression of leptin and SCD (stearoyl-coA
desaturase) in Japanese Black cattle

Sugimoto, K.!, Kobashikawa, H.!, Ardiyanti, Al Sugita, HI Hirayama, T, Suzuki, K.!, Suda, Y, Yonekura,
S.3, Roh, S.-G.! and Katoh, K.!, 1GSAS, Tohoku University, Amamiyamachi, Aoba-ku, Sendai, 981-8555,
Japan, 2 School of Food, Agricultural, and Environmental Science, Miyagi University, Hagurodai, Taihaku-
ku, Sendai, 982-0215, Japan, j’Facully of Agriculture, Shinshu Universit, Minamiminowamura, Nagano,
399-4598, Japan, kato@bios.tohoku.ac.jp

Japanese Black cattle have three types of growth hormone (GH) gene single nucleotide polymorphism
(SNP): Leu-Thr (allele A), Val-Thr (allele B), and Val-Met (allele C) at codon 127 and 172, respectively.
We recently found that the allele C is specific for Japanese Black cattle, and cattle with the allele C show
lower carcass weight but richer in intramuscular oleic acid than those with other alleles. The aims of the
present study were 1) to investigate the interaction between GH SNP and plasma hormones (leptin, GH,
Insulin and IGF-I) at 18 and 26 m old and mRNA levels in diaphragm tissues at 30 m old because leptin
is a suppressor for feed intake and GH release, and 2) to investigate the interaction between GH SNP and
mRNA expression and activities of SCD in diaphragm tissues at 30 m old because SCD is a key enzyme
for synthesis of unsaturated fatty acids. Plasma concentrations of leptin and insulin, but not GH, were
increased by aging. Plasma insulin concentration was lower in CC-type animals than other types (AA- and
BB-types). Expression of leptin mRNA was greater in allele C than others. Expression of SCD mRNA and
SCD enzyme activity were greater in allele C than others. But there is no significant linear relationship
between mRNA and enzyme activities. These results imply that 1) the greater effect of GH gene SNP on
leptin expression in allele C results in smaller carcass weight via suppressed feed intake and GH release,
and 2) increased SCD expression and activity in allele C result in accelerated synthesis of unsaturated fatty
acid compositions in beef, than those in other alleles.
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Single-step genomic breeding value for milk of Holstein in the Czech Republic

Pribyl, J.1 Boleckova, J.!, Haman, J.!, Kott, T, Pribylova, J1 Simeckova, M., Vostry, L. I 7avadilova,
L1, Cermak, V2, Ruzicka, Z.2, Splichal, J2 Verner, M.2, Motycka, J.3 and Vondrasek, L.3, nstitute of
Animal Science, Pratelstvi 815, 104 01 Praha - Uhrineves, Czech Republic, 2Czech Moravian Breeding
Corporation, U Topiren 860, 170 41 Praha, Czech Republic, 3Holstein Cattle Breeders Association of the
Czech Republic, Tesnov 17, 117 05 Praha, Czech Republic, vostry.lubos@yvuzv.cz

Milk production of 849,693 primiparous cows with complete lactation record (including pedigree 1,643,663
animals) from the period 1995-2010 was analysed by traditional Animal Model (Breeding Value) and by
Single-Step Approach of Genomic Evaluation (Genomic Breeding Value) procedures. In a Single-Step
Approach, the pedigree-based relationship matrix was augmented by the genomic relationship matrix,
constructed from SNP genotypes of 50K chip for 838 sires. For simplicity, only lactation model and only
the first lactation were used. Breeding values were evaluated for whole dataset and for subset of cows calved
until year 2005. Correlations were calculated between breeding values of groups of animals (cows/heifers/
proven bulls/young bulls, genotyped/ungenotyped), according of the data sets and procedures of predictions
of breeding value. Between genotyped young bulls and their result in progeny test are propitious relations.
By genotyping is partly corrected random Mendelian sampling in relationship matrix and it influences also
the estimated differences of ungenotyped animals. For test of procedures were used families of programmes
of BLUPF90 and DMU.

Session 04 Poster 22

Sensitivity analyses to prior probabilities on genomic breeding values prediction

Romdn-Ponce, S.I1.12, Samoré, A.B.1, Dolezal, M.3, Banos, G.#, Meuwissen, TH.E.? and Bagnato, Al
!Universita degli Studi di Milano, Via Celoria 10, 20134 Milano, Italy, 2Norwegian University of Life
Sciences, As, 1432, Norway, 3Vetmeduni Vienna, Vienna, 1210, Austria, *Aristotle University of Thessaloniki,
Thessaloniki, 54124, Greece; sergio.roman(@unimi.it

The aim of this research was to evaluate different prior probability values, assumed for large effects markers,
in the estimation of genomic breeding values (GEBV) in dairy cattle. Analyses were performed on a data
set of 1,089 genotypes of Brown Swiss bulls genotyped with the Illumina Bovine 54K SNP chip. Editing
on SNPs was based on genotyping rates, rate of missing genotypes and Mendelian errors, and left 39K
SNP markers for the analysis. Markers on the X chromosome were not included. A total of 846 bulls born
before 2001 constituted the training population while the test population included all bulls born in the period
from 2001 to 2005. The effect of each SNP marker was estimated using two models: GBLUP and BayesB.
Different scenarios related to the number of SNP with large effect were tested: 39 (probability 0.001),
198 (0.005), 397 (0.01), 1,985 (0.05), 3,969 (0.01) and 19,845 (0.5) markers. Estimates were derived for
milk, fat and protein (yield and percent) and SCS, and ten replicates were run for each trait. GEBV were
obtained by summing the single marker effects. Range of the correlation between EBV and GEBYV in the
test population was from 0.12 to 0.58. The estimates of markers effects were not affected (P>0.05) by prior
assumptions. Accuracy slightly increased with BAYESB when the proportion of SNP with a large effect
was assumed between 0.005 and 0.01, except for SCS that resulted in a higher accuracy with GBLUP. The
prior distribution might not have affected the results because the training and evaluation animals were quite
related, in which case it was difficult for BayesB to single out single SNPs with big effects.
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Genetic parameters for test-day milk yields and somatic cell score in Aosta Pie Red cattle.
Cappelloni, M. L2 Mantovani, R.! and Fioretti, M.%, ! University of Padua, Department of Animal Science,
Viale Universita,16, 35020 Legnaro (PD), Italy, 2Italian Animal Breeders Association, Via G.Tomassetti,
9, 00161 Roma, Italy; roberto.mantovani@unipd.it

The aim of this study was to set up a test-day model for routinely EBV estimates for milk (M), fat (F),
protein yields (P), and somatic cell score (SCS) in the Aosta Pie Red breed (APR). The APR is a dual purpose
autochthons breed of the west alps and present mostly in the Aosta valley (80%). It is a very rustic breed
that can easily adapt to the harsh mountain environment grazing at very high altitude. Data used in this
study were test day (TD) M, F, P and SCS recorded on 18,113 animals enrolled in the national evaluation
system and recorded over a 15 years period (1996-2010). The total number of TD used was 194,759, and
they were joined with a pedigree file containing 41,620 animal effects. After a preliminary analysis, the final
model adopted accounted for 52,696 levels of herd-TD by number of lactation (NL; up to 3 lactation), with
a mean number of 3.7 TD per animal and lactation. Other fixed non genetic effects accounted in the model
were the NL (3 levels), the class of gestation (18 levels), obtained considering the of days of gestation at
subsequent TD for each animal and lactation, the class of age at parity within NL (42 classes of age), and
the month of parity within NL (36 classes). A repeatability model with the EM-REML method and single
trait analysis were used to estimate heritability (h?). Results obtained were in the expected range for F
(0.16 of h?) and SCS (h? of 0.08), but h? was slightly overestimated for M and P, i.e. 0.26 for both traits.
Possible overestimation were detected also analyzing repeatability, that resulted particularly high for M
(0.67), although within the expected range for the remaining traits (i.e. between 0.23 and 0.40). A deeper
analysis in this field seems necessary, although the TD model developed for APR could represent a suitable
alternative to the present lactation model.

Session 04 Poster 24

Proportional contributions of different breeds to Lithuanian red cattle using pedigree information
when only a fraction of the population has been analyzed

Petrakova, L. and Razmaite, V., Lithuanian University of Health Sciences, Institute of Animal Science of
Veterinary Academy, Animal breeding and Genetics, R. Zebenkos 12, LT-82317 Baisogala, Radviliskis
district, Lithuania,; Razmusv8@gmail.com

With the aim to examine the genealogical structure and statement of Lithuanian Red dairy cattle open
population pedigree analysis of two large breeding herds, consisting 2,748 cows, was carried out. The
data used in this study were obtained from State Enterprise the Centerof AgriculturalandRuralBusiness
Informationand included pedigree records from three to five generations. Also the impact of Holstein Red
breed was investigated by performing Lithuanian Red breeds lifetime milk production, lactation average
and dry day period trait analysis.Analyses were performed in R 2.11.1 and Excell. High variability of
genealogical structure was found within Lithuanian Red breed. More than 150 different genotypes were
formed from 14 breeds, used for Lithuanian Red cattle improvement. Three groups were taken for further
analysis: remaining purebred Lithuanian Red cows and cows from composite Red population. In analysis
composite Lithuanian Red represented 1/2 Holstein cows and red cows without Holstein immigration. The
observed results did not indicate a wide diversity to occur in dry period length. The yields of the cows in
group of Lithuanian Red purebred and group without Holstein immigrationwere 1,474.99 kg and 1,113.97
kg lower, respectively then in group with 1/2 Holstein. Mean number of lactations thus in the same groups
were higher (2.93 and 2.82 respectively) than in group with Holsteinimmigration (2.01).
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Infrared termography to evaluate thermal comfort in Nellore cattle
Martello, L.S., Leme, PR., Silva, S.L., Gomes, R.C., Oliveira, C.L., Canata, TF.,, Souza, J.L.F. and Zillig
Neto, P, Universidad de Sao Paulo, Av. Duque de Caxias Norte, 225, 13635900, Brazil; martello@usp.br

Rectal temperature (RT) and respiratory rate (RR) are thermoregulation traits used as indicators of thermal
comfort. Infrared (IR) thermography allows measurements of surface temperature of animal’s body. There is
alack of information about using IR termography in Nellore cattle as indicator of thermal comfort. Therefore
the objective of this work was to evaluate the correlations between temperature measured by IR (IRT) with
RT and RR at different times of the day and different anatomical regions of the animal’s body. TR, FR and
IRT were measured in 18 Nellore steers during ten days at 7 h, 12 h and 16 h. IRT images were taken at
multiple body locations which include frontal head area (FH) and lateral head area (LH), front feet (FF),
flank (FL), rump (RU), ribs (RI) eye area (EY). The RR was assessed by counting the flank movements and
the RT using a thermometer inserted into the rectum of the animal. All variables were taken simultaneously.
The association of different locations of IRT with RT and RR was evaluated by Pearson’s correlation. Early
in the morning (8 h) the RT had a positive correlation with IRT in all body locations, ranging from 0.07
with EY to 0.20 with FL. Correlations among IRT of all body locations and RR were positive and ranged
from 0.04 with FH to 0.20 with RU. At 12 h correlations of RT with IRT ranged from 0.16 with FL to 0.29
with LH while correlations among RR and IRT ranged from 0.07 (RI) to 0.30 (EY). At 16 h RT and IRT
were positively correlated, ranging from 0.06 with FF to 0.21 with RU and among RR and TIRT showed
positive correlations with values ranging from 0.16 (EY) to 0.28 (FL). IRT are positively associated with
RT and RR, indicating that increases in these temperatures are associated to the increase of RT an RR. A
stronger correlation among RT and TIRT was observed at hottest time (12 h) while greater correlations
between RR and TIRT were observed at the end of the day (16 h).

Session 05 Theatre 1

Small intestinal digestibility of cereal starch, protein, and fatty acids in fistulated horses
Jensen, S.K., Hymoller, L. and Dickow, M.S., Aarhus university, Institute of Animal Health and Bioscience,
Research Centre Foulum, DK-8830 Tjele, Denmark; skj@djf.au.dk

Horses have a digestive tract adapted for digesting a continuous flow of grasses with high fibre and low starch
contents. To meet energy requirements of performance horses they are fed energy dense cereals, a practice
which can cause digestive disorders due to shifts in the environment of the digestive tract and the degradation
profiles of various nutrients. To counteract detrimental effects of feeding cereals to horses different feed
technological treatments can be applied which alter the physical properties of cereal kernels and change their
site and course of digestion. The mobile nylon bag technique was used to study digestibilities of dry matter,
starch, protein, and fatty acids of maize and barley subjected to different feed technological treatments
and different types of black and yellow oats. Correlations were found between nylon bag passage time
and observed digestibility of nutrients, hence all digestibilities were interpolated to digestibilities at seven
hours (average passage time) prior to statistical analysis. Heat treatment, chemical treatment, and physical
destruction of seed coats generally increased nutrient digestibilities of cereals. However, the effect of the
feed technological treatments depended on the size of the particles entering the small intestine.
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In vivo fibre digestibility and SCFA in caecum and blood plasma of Norwegian cold-blooded trotter
horses fed different diets

Brokner, C.!, Austbo, D.?, Neesset, J.A.%, Bach Knudsen, K.E.? and Tauson, A.H.!, ! University of Copenhagen,
Faculty of Life Sciences, Department of Basic Animal and Veterinary Science, Gronnegaardsvej 3, DK-
1870 Fredriksberg C, Denmark, >Norwegian University of Life Sciences, Department of Animal and
Aquacultural Sciences, P.O. Box 5003, N-1432 Aas, Norway, 3 Aarhus University, Faculty of Agricultural
Sciences, Department of Health and Bioscience, Research Centre Foulum, Blichers Allé 20, DK-8830 Tjele,
Denmark; stinne@life.ku.dk

This experiment aimed at quantifying the in vivo total tract digestibility of various fibre fractions and the
production of short chain fatty acids (SCFA) in caecum and concentration in blood plasma. Four geldings in
a Latin Square design fitted with a permanent caecal cannula were fed 4 diets: (H) timothy hay, (OB) timothy
hay + whole oats and molassed sugar beet pulp (Betfor®), (BB) timothy hay + whole barley and Betfor®
and (M) timothy hay + a loose chaff based concentrate. Starch did not exceed 2 g starch per kg BW per
meal. Caecal content was sampled through the cannula and blood samples were taken from vena jugularis
attime 0, 3 and 9 h after feeding. The horses were fitted with a harness for separate total collection of facces
and urine (Stablemaid). Caecal content and blood plasma were analysed for SCFA. Feeds and faeces were
analysed for dietary fibre (DF), non-starch polysaccharides (NSP), soluble non-cellulosic polysaccharides
(S-NCP) and NDF. The digestibility of organic matter in the different diets was significantly lowest (P<0.01)
in H with 58% as compared to 64% in OB, 64% in BB and 63% in M. Caecal total SCFA was significantly
(P<0.01) highest 3 h after feeding and ranged from 60 mmol/l in H, 67 mmol/l in OB, 76 mmol/l in BB
and 70 mmol/l in M. In blood plasma total SCFA was significantly (P<0.01) highest 3 h after feeding and
ranged from 812 pmol/l in H, 593 umol/l in OB, 714 pmol/l in BB and 662 pmol/l in M. In conclusion,
qualities of the diets affect the digestibility and formation of caecal SCFA.

Session 05 Theatre 3

The 13C-bicarbonate tracer technique for estimation of CO, production and energy expenditure in
ponies

Jensen, R.B.., Junghans, P? and Tauson, A.-H.!, ! University of Copenhagen, Faculty of Life Sciences,
Department of Basic Animal and Veterinary Sciences, Gronnegaardsvej 7, 1870 Frederiksberg C, Denmark,
2Leibniz Institute for Farm Animal Biology (FBN), Research Unit Nutritional Physiology ‘Oskar Kellner’,
Wilhelm-Stahl-Allee 2, 18196 Dummerstorf, Germany, ralle@life.ku.dk

Knowledge on the energy requirements of horses is essential for optimal feeding practice, and guidelines
have been given for different types of horses at different physiological stages. However, energy requirements
could be given more precisely for different breeds and under different physiological conditions. The
13C-bicarbonate tracer technique ('3C-BT) can be used for indirect determination of the CO, production and
to estimate energy expenditure (EE). This method is based on !3C kinetics in breath air after administration
of 13C labeled sodium bicarbonate, where the ratio between the '>C and !2C in samples of expired air
can be used as a measure of the CO, production rate. The hypothesis is that the 13C-BT, with oral or IV
administration of the tracer in a single bolus, can be used for estimation of CO, production and determination
of EE in equines, and hence with oral administration provide a non invasive alternative to other methods.
Four Shetland ponies were used in the experiment. Measurements were performed in the stall with two
administration routes of !*C-bicarbonate, either oral or IV (2.5 mg NaH!'3CO, kg body weight). Exhaled
breath was collected in breath bags with a volume of approximately 1 liter by using a mask with a two-
way non-rebreathing valve system. Two baseline samples were taken before and 14 samples after (5, 10,
20, 30, 40, 60, 90, 120, 150, 180, 240, 360, 640, 1440 minutes) administration of 3C-bicarbonate. Two
measurements were made on each administration route for each pony. The data is being processed at the
moment, but will be ready for presentation at EAAP 2011. This experiment is part of a lager study where
the 13C-BT is validated against indirect calorimetry and used during activity.
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Changes on body weight and body condition in the Lusitano broodmare

Fradinho, M.J.1, Correia, M.J?, Beja, F2 Rosa, A3, Perestrello, F*, Bessa, R.J.B.!, Ferreira-Dias, G.!
and Caldeira, R.M.!, ICIISA, Faculdade Medicina Veterindaria, UTL, 1300-477 Lisboa, Portugal, 2FAR,
TArneiro, 7441 A. Chao, Portugal, 3Qta Lagoalva Cima, Alpiar¢a, 2090 Alpiar¢a, Portugal, 4C0mp.
Lezirias, B Prata, 2135 S Correia, Portugal; amjoafradinho@fmv.utl.pt

The main objective of this study was to characterize body weight (BW) and body condition (BC) changes
along pregnancy in the Lusitano broodmare under two feeding systems: pasture plus daily supplementation
(P+S) and pasture (P). BW and BC (0-5 points scale) were monthly assessed from the first month of gestation
(1G) to the first month after foaling (1L) in 60 Lusitano mares over two (P+S) and three (P) breeding seasons.
For both systems, data were grouped according to foaling season: Feb-Mar and Apr-May. A mixed linear
model for repeated measures was used to assess the effect of foaling season, effect of gestation month and
their interaction on BW and BC. Throughout pregnancy, BW and BC changes were observed. Significant
increases of BW were found on the last trimester of gestation although with a smaller accrual in Feb-Mar
mares on both systems. Along the study, small changes of BC were observed with maximal amplitudes of
0.22 points in P+S and 0.46 points on P. Higher BC values were registered on P+S mares for both foaling
seasons. On both systems, BC of Feb-Mar mares decreased on the last trimester of gestation until 1L. The
largest increase in BW and BC, between 1G and 11G, was shown by Apr-May mares. Results suggest
that changes in BW and BC in the Lusitano broodmare, managed on grazing systems, are influenced by
pasture production cycle, regardless of some differences in feeding regimes. These data associated with
knowledge on mares’ fertility and foals’ growth until weaning will contribute for better decisions about
the more appropriate feeding plan and foaling season, in order to achieve the higher efficiency of the
production system.

Session 05 Theatre 5

3-d video morphometric measurements of conformation of the Icelandic horse: estimated means,
variation and repeatability of measurements

Kristjansson, T1 Arnason, T, Bjornsdottir, 8.2 Crevier-Denoix, N.> and Pourcelot, P>, IAgricultural
University of Iceland, Land and animal resources, Hvanneyri, 1S-311 Borgarnes, Iceland, *Icelandic Food
and Veterinary Authority, Austurvegur 64, 1S-800 Selfoss, Iceland, 3Unité INRA BPLC Ecole Vétérinaire
d’Alfort, 7 avenue du Général de Gaulle, 94704 Maisons-Alfort Cedex, France; thorvaldurk@]Ibhi.is

The official breeding goal for the Icelandic horse describes an ideal conformation that should facilitate
multi-gaiting riding ability. The aim of this study is to quantify the conformation of the Icelandic horse in
an objective way using a three dimensional video morphometric method and assess the repeatability of the
measurements. 119 conformational parameters were calculated for 72 horses, which were video recorded
at field tests in Iceland in the years 2008-2010. The horses are recorded in walk, using four video cameras,
without the use of markers. A set of four video frames were chosen for each horse for two reference positions
(forelimb/hind limb). The measurements consisted of heights, segments lengths, joint angles, inclinations
and proportions. The repeatability was assessed tracking anatomical landmarks two times for 20 horses
using the same frame and frames of the left and right sides. All tracking of anatomical landmarks were
performed by one operator. All parameters were normally distributed. The average height at the withers in
the 72 horses was 136.34+3.02 cm. The Pearson correlation r between height at the withers and height and
segment length parameters was in the range of 0.02 to 0.88. The CV of the parameters was in the range
of 1.98% to 12.09%. Regarding repeatability of the measurements when the same frame was tracked two
times the mean repeatability of height parameters, segment lengths and angles was 0.97 (0.80-1.00), 0.83
(0.67-0.97) and 0.84 (0.67-0.99), respectively. When the left and right side of the same horse were tracked
the mean repeatability of height parameters, segment lengths and angles was 0.85 (0.71-0.95), 0.82 (0.67-
0.96) and 0.87 (0.80-0.96), respectively.
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An alternative tool for stress assessment during competition in horses: preliminary results

Sdnchez, M.J.!, Bartolomé, E.!, Schaefer, A2, Cook, N2, Molina, A.3 and Valera, M., lUniversity of Seville.,
Ctra. Utrera, kml, 41013 Seville, Spain, 2Lacombe Research Centre, 6000 C and E Trail, TAL 1W1 Lacombe,
Canada, 3University of Cérdoba, Campus de Rabanales, 14071 Cérdoba, Spain; v32sagum@gmail.com

The assessment of stress in horses during sport competitions has been a big deal for breeders and riders
for a long time. Thus, different methods have been developed such as cortisol and heart rate variability
measurement. Otherwise, these methods need direct contact with the animal, which could cause a stress
response and lead to confounding results. In this preliminary study we investigated the potential of using
infrared termography technology (IRT) to measure eye temperature as a means to detect stress in horses
during competition and compare it with a reliable physiological method as salivary cortisol. 70 horses,
ranging from 4 to 6 years old were used in this study. Maximum eye region temperature was assessed
using a portable IRT camera to collect images, and cotton swabs were used to collect salivary cortisol. IRT
and cortisol samples were collected during 3 competition days (warm-up exercises on day 1, classification
events on day 2 and finals on day 3) of Show Jumping and Dressage competitions, and in three different
moments within each competition day: 1-2 hours before competition, just after it and 3-4 hours after it. A
Wilcoxon Test was made to ascertain differences among the 3 days and the 3 moments within each day
of data collection. In order to highlight the existing relation among Cortisol and IRT parameters, different
mathematical models were used. Significant differences (P<0.001) were found among most of the moments
within the day for either cortisol or IRT measurements, except between previous and just after competition
measurements for cortisol and between just after and 3-4 hours after measurements for IRT. Our results
highlighted IRT technology as a suitable method for stress assessment in horses during competition.

Session 05 Theatre 7

Assessment of skinfold thickness as a factor related to chronic progressive lymphoedema in Belgian
draught horses

De Keyser, K., Janssens, S. and Buys, N., KULeuven, Biosystems, Kasteelpark Arenberg 30, bus 2456, 3001
Heverlee, Belgium, Kirsten.DeKeyser@biw.kuleuven.be

In Belgian draught horses, disability and disfigurement of the lower limbs has been present for decades.
Only in 2003 the term chronic progressive lymphoedema (CPL) was assigned to this devastating disorder,
which is most practically diagnosed by clinical research. A veterinary scoring system (CPL score) has been
created to define CPL condition of the limbs in draught horses. Other factors that have been related to CPL
prevalence (skin condition, weight, age and sex) could confirm assigned scores and subsequently improve
CPL diagnosis. Therefore, the relationship between the occurrence of CPL and these different phenotypic
characteristics was investigated. Additionally, as a measure of skin condition, skinfold thickness was
studied. Data are based on clinical veterinary inspections at official horse meetings (14) and farm visits (27)
in Belgium (October 2009-February 2011), covering 856 horses. Skinfold thickness was measured with a
Harpenden skinfold caliper. Statistical analysis was performed using a general linear model, including age,
sex, body weight, height at withers and skinfold thickness. Consistent with previous studies, mares show
lower mean CPL scores compared to stallions (1.98 and 2.21 respectively, on a scale from 1 =no CPLto 5=
extreme CPL). An analogous sex difference can be observed for skinfold thickness (means respectively 5.3
cm and 7.8 cm). There is a significant sex dependent relationship between CPL scores and age (P<0.001):
males tend to develop clinical symptoms faster than females. Also skinfold thickness and CPL scores are
significantly related (P=0.0026). Body weight and height at withers could not be related to CPL scores (n=76
individuals). CPL in Belgian draught horses is related to skinfold thickness and affected by sex and age.
Skinfold thickness measurements of draught horses could confirm CPL diagnosis in the field.
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Liposomes of phospholipids, a promising approach for stallion sperm freezing

Barenton, M1, Couty, L. 1 Labbé, C.2, Méa-Batellier. F3, Duchamp, G.?4 Yon, J-M.# Desherces, S.5,
Schmitt, E.° and Magistrini, M. I IINRA, UMR 85 Physiologie de la Reproduction et des Comportements,
37380 Nouzilly, France, 2’INRA, UR1037 SCRIBE, Campus de Beaulieu, 35000 Rennes, France, SIFCE,
Haras national de Blois, BP 14309, 41043 Blois Cedex, France, *INRA, UE PAO, 37380 Nouzilly, France,
SIMV Technologies, ZI N°1 Est, 61300 Saint Ouen sur Iton, France; michele.magistrini@tours.inra.fr

The freezing extender is a key factor for the success of stallion sperm cryopreservation and subsequent success
ofartificial insemination with frozen semen. Egg yolk (EY) is an animal product used as a cryoprotective
agent of sperm cells membranes in most semen cryopreservation media. In our laboratory, we previously
demonstrated, in vitro and in vivo, that egg yolk can be replaced by sterilized EY plasma. Based on these
results we developed a ready to use media for stallion semen cryopreservation (INRA Freeze®), composed
of INRA96® supplemented with sterilized EY plasma and glycerol. In order to optimize the extender, we
tested EY phospholipids (EY-PL), one of the main components present in EY plasma. We demonstrated
in vivo that EY can be substituted by EY-PL (fertility rate per cycle: 68%(27/40) versus 55% (22/40),
respectively). The present study was then conducted to confirm the efficacy of EY-PL as a substitute for EY
in vivo. INRA Freeze® was compared to INRA96® extender supplemented with liposomes of EY-PL and
glycerol (INRA96®+EY-PL). Semen from 2 pony stallions (7 ejaculates/stallion) was frozen and 52 cycles
of pony mares were inseminated. Pregnancy rate per cycle showed no difference between INRA Freeze
and INRA96® + EY-PL: 58% (15/26) versus 54% (14/26) respectively (P>0.05). We have now to precisely
identify the classes of phospholipids, present in EY plasma directly implicated in the cryoprotection of
spermatozoa and to optimize their ratio.

Session 05 Poster 9

Prevention of secondary nutritional hyperparathyroidism in horses using organic minerals
Gobesso, A.A.O., Wajnsztejn, H., Gonzaga, 1.V.F, Taran, EM.P. and Moreira, C.G., Universidade de
Sdo Paulo, Faculdade de Medicina Veterindria e Zootecnia, Avenida Duque de Caxias Norte, 225 -
Pirassununga/SP, 13630-700, Brazil; gobesso.fimvz@usp.br

Aiming to evaluate whether the addition of oxalic acid in the diet could induce an imbalance between calcium
and phosphorus in foals, and if the diet with organic minerals, compared with diet with ionic minerals, would
be able to avoid this imbalance and prevent the development of pathology, serological parameters, mineral
concentrations in hair, bone mineral density and bone biopsies were analyzed. It was used 24 crossbred
foals, aged between 18 and 24 months. Each treatment consisted of 6 foals (three males and three females),
totaling four treatments in a completely randomized design with repeated measures on time, in a 2x2 factorial
arrangement: supplementation with minerals organic or not (inorganic minerals), and presence or absence
of oxalate in the diet. Sampling was conducted over a period of 150 days. The model of induced imbalance
between calcium and phosphorus with addition of potassium oxalate is effective and produces the expected
result. The mineral supplementation can increase bone mineral density in foals, regardless of source and
sex. The creation of mineral imbalance by adding potassium oxalate decreases the concentration of calcium,
phosphorus and magnesium in the bones of foals, regardless of source supplemented. Foals supplemented
with organic minerals, even when challenged with the addition of potassium oxalate in the diet, maintains
levels of plasma I-PTH stable, showing more resistance to the imbalance between calcium and phosphorus
and avoiding the development of fibrous osteodystrophy.
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Linkage of driving performance test parameters in Old Kladruber Horse
Majzlik, 1., Andrejsova, L., Hofmanova, B. and Vostry, L., CULS, Dept. of Animal Sci., Prague, 165 21,
Czech Republic; majzlik@af.czu.cz

Performance in driving test of Old Kladruber Horse was studied using 15 traits in 495 horses in a time span
of 1997-2008. The breed has been used as a carriage horse for centuries, which is why the performance
test includes conformation parameters (Type, Body line, Fundament, Body harmony, General impression),
basic riding abilities (Riding abilities, Walk, Trot, Canter, Dressage test) and driving and pulling abilities
(Marathon, Driving course, 15 pulling, 2" pulling, 3" pulling). All parameters tested are evaluated on a 10
point scale. Data sets were analyzed by a least squares analysis (SAS) using GLM procedure; correlations
between parameters under study were estimated using Pearson’s coefficient for the assessment of possible
linkage between them. The means of parameters varied between 6.5 — 8.7 points (min. 3, max.10 points)
with C.V. 8.3-16.5%. All correlations showed positive values. Generally, the parameters of conformation
indicated the highest values of correlations (rp_0.4-0.8). The parameters of riding abilities were correlated on
low to middle level. The parameters of driving and pulling abilities showed the lowest level of correlations
not only among each other, but also among all parameters studied. This project was supported by grant
MSM 604 607 09 01.

Session 05 Poster 11

Oxidative status of horse feeds found on the Scandinavian market
Martinsen, T.S. and Lagatie, O., Kemin AgriFoods Europe, Toekomstlaan 42, 2200 Herentals, Belgium,
tone.martinsen@kemin.com

Even though an effort has been done to investigate the dietary effects of antioxidants in horses, little focus
has been directed to the oxidative status of the equine feeds and the storage stability of the raw materials.
The aim of the present test was to (1) investigate the oxidative status of horse feeds fed in the Scandinavian
market; (2) how do novel feed ingredients influence the oxidative balance on the feed, and (3) map the
overall need for an antioxidant strategy for feed preservation. During a period of time, samples of feed found
in average stables were collected and sent to Kemin’s Customer Service Laboratory for oxidation stability
analysis. All feeds were collected and analyzed within the shelf life period. 28 different feeds from six
European countries were collected and analyzed for peroxide value (primary oxidation products) measured
in meq/kg and thiobarbituric acid value (secondary oxidation product) measured as malonaldehyde in mg/
kg. The results from the oxidation analysis showed that 46% of feeds in the test were high in oxidation
products, meaning a TBA-value exceeding 2.0 suggesting the feeds to be fully oxidized. 50%, of the feeds
were found to have a low to strong ongoing oxidation process with TBA-values ranging from 0.5-2.0. Only
4% of the feeds hada low and acceptable oxidative value (TBA value <0.5). Pelleted feeds seem to be more
stable than muesli (TBA-values of 1.99+1.0 and 3.58+3.5, respectively). There does not seem to be any
correlation between TBA value, fat content or starch level in the muesli-based feeds, suggesting influence
from raw material. In the samples investigated, the mueslis ranged from a minimum TBA-value of 0.7 to
maximum 13.8, while the pellet’s values ranged from 0.6 to 3.7. More feeds are needed to be tested in
order to do statistical analysis. The clinical impact on the horses fed strongly oxidized feeds and the energy
balance available for the horse needs to be further investigated.

EAAP - 62"d Annual Meeting, Stavanger 2011 41



Session 05 Poster 12

Relationship between linear conformation traits and morphological scores in the Spanish Purebred
Sanchez, M.J., Azor, PJ., Gomez, M.D., Bartolomé, E. and Valera, M., University of Seville, Ctra. Utrera
kmli, 41013 Seville, Spain; v32sagum@gmail.com

The conformation assesses the structure of an animal in relation to its function and its breed standard.
However, in the Spanish Purebred (SPB), beauty has also become a very important economic parameter
for horse breeders, getting a big relevance the score that the animal gets in morphological horse shows.
In previous studies, a linear evaluation methodology has been set up together with a functional traits
evaluation methodology. The aim of this scientific work was to highlight the relationship between the
different classes obtained with the Linear Conformation Traits (by a linear evaluation methodology) and the
beauty morphological scores (MS) obtained at the morphological horse shows. The final design included
31 linear conformation traits, collected among 2003 and 2010. The relationship between MS and the linear
conformation traits was analyzed for 2485 records belonging to 1,331 horses (654 males and 667 females)
born between 1990 and 2007. Breeder (540), sex (2), owner (558), coat color (9) and year of birth (17) were
analyzed as environmental factors. A GLM analysis ascertained the breeder as the environmental factor
that influenced MS the most. An ANOVA analysis was made with the 31 conformation traits and 12 were
significant (Head length, Width of head, Length of neck, Neck-body Junction, Length of shoulder, Angle
of shoulder, Lateral angle of knee, Cannon Bone Perimeter, Angle of croup. Breed quality and Harmony).
In order to highlight the relationship between the different classes of the linear conformation traits and the
MS, different statistical models were developed. In general, classes 6-7 achieved a higher level for MS
in males whereas classes 4-5 achieved the highest for females, revealing sexual dimorphism in SPB. Our
results showed that the linear conformation traits and the environmental factors influenced MS results.

Session 05 Poster 13

Semen physiological parameter changes in different ejaculates from the same stallion

Siukscius, A., Pileckas, V., Kutra, J., Urbsys, A. and Nainiene, R., Lithuanian University of Health
Sciencies, Institute of Animal Sciencies, R.Zebenkos 12, Baisogala, LT-82317, Radviliskis distr., Lithuania;
arturas@Igi.lt

The purpose of the study was to determine the differences in semen physiological parameters from six
different ejaculates of the same stallion both before (i.e. fresh semen) and after freezing and packaging into
separate straws. Semen was collected at seven days interval from one stallion and the assessment of the
main physiological parameters in fresh and subsequently cryopreserved semen was carried out. The average
spermatozoa motility in fresh semen was 55+3.65%. Out of six evaluated ejaculations only 50% met the
requirements for cryopreservation. pH value of the semen was always stable 7.25+0.04. Ejaculates produced
on the average 156+31.1 straws of cryopreserved semen. Morphological parameters of fresh semen ranged
widely. The number of intact spermatozoa per ejaculation ranged from 44 to 70%. Tail pathology was most
common and accounted for 16.0+2.27%. The number of spermatozoa with head pathology reached 12%
in one of the ejaculates, i.e. their number exceeded the total average more than twice. Neck pathology was
found in 3.2+0.87% of spermatozoa. Cryopreservation had no significant influence on the morphological
parameters of semen: the number of intact spermatozoa was lower yet insignificantly from 6 0.0+3.97 in
the fresh semen to 51.7+3.07% (P<0.05) in the frozen semen. The changes in the spermatozoa motility in
different straws with the frozen semen from the same ejaculate were significant, i.e. from 5.9 to 8.7% in
ejaculate 1 (mean 7.8+0.93%) (P>0.5), from 9.1 to 16.7% in ejaculate 2 (mean 11.8+2.47%), from 18.7
to 24.5% in ejaculate 3 (mean 21.7+1.68%), from 10.3 to 13.1% in ejaculate 4 (mean 11.4+0.87%), from
7.4 to 17.9% in ejaculate 5 (mean 12.3+3.06%) and from 20 to 23.3% in ejaculate 6 (mean 21.9+£0.98%).
Qualitative parameters of the thawed semen differ in different ejaculates and in different straws of the
same ejaculate.
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Effect of including ricinoleic acid from castor oil (Ricinus communis L.) in the diet of horses:
hematological and biochemical parameters

Nunes Gil, PC., Centini, T.N., Franc¢oso, R., Gandra, J.R. and Gobesso, A.A.O., College of Veterinary
Medicine and Animal Science, University of Sdo Paulo, Brazil, Nutrition and Animal Science, Av Duque
de Caxias Norte, 225, 13635000, Brazil; cateto@usp.br

Castor oil contains 90% ricinoleic fatty acid, which gives important characteristics to animal production:
controlling of pathogens by the antimicrobial activity, having an antioxidant activity, improving digestion by
stimulating enzyme activity. The aim of this study was to evaluate the effects of different levels of ricinoleic
acid in the diet of horses on their hematological and biochemical parameters. The trial was carried in the
OuroFino Agronegécios LTDA research center, Brazil. Eight adult horses were used of which four were
mares and four geldings, weighing on average 361.8+23.6 kg. The horses were divided to four treatments:
(T1)1g,(T2)2 g,(T3) 4 gand (T4) 8 gricinoleic acid per day. The experiment lasted 12 days, and the horses
were fed at a maintenance level, together with the dose of ricinoleic acid. For measuring hematological and
biochemical parameters, blood samples were collected every morning at 0, 24, 48, 144, 192 and 240 hours
of experimental period. Data obtained at time 0 were used as covariates in statistical models. The means
were adjusted by LS-means and analyzed using PROC MIXED as repeated measures in time. Statistically
significant (P>0.05) effect of ricinoleic acid supplementation was observed on the hemoglobin value and
mean corpuscular hemoglobin and absolute neutrophil and lymphocyte counts. Also the effect of the
sampling time on the concentration of red blood cells, hematocrit, leukocytes and platelets was statistically
significant. In the case of the biochemical parameters, significant interaction between time and ricinoleic
acid supplementation was found on creatinine, urea and gamma glutamyltransferase concentrations. In
conclusion, the addition of ricinoleic acid influenced the hematological and biochemical values of horses.

Session 05 Poster 15

Fatty acid composition of Mongolian mare milk fat
Minjigdorj, N., Haug, A. and Austba, D., Norwegian University of Life Sciences, Department of Animal and
Aquacultural Sciences, P.O. Box 5003, N-1432 Aas, Norway, naidankhuu.minjigdorj@umb.no

This study aimed to investigate the fat content and the fatty acid composition of milk from Mongolian mares.
Milk samples from a total of 12 mares were collected from the two different regions Steppe and Forest-
steppe in the summer and in autumn. The mares were kept outdoors all year and grazed on natural pastures
only without any form of concentrate supplementation. The milk fat content, as well as the concentration
of total saturated (SFA) and total unsaturated fatty acids (TUFA) was similar for the milking seasons and
the two regions. The average total milk fat content was 1.9 g/100 g milk which is slightly higher compared
to other commercial mare milk products, but lower than bovine and human milk. The sum of TUFA was
about 55% of total fatty acids. The sum of PUFA represented about 28% of total fatty acids, with ALA and
LA as the main PUFA accounting for 19.5% and 8.1% of total fatty acids, respectively. The concentration
of ALA, a fatty acid regarded as favorable in human nutrition, was much higher than observed in most
other mare milk, bovine milk and human milk. The ratio linoleic to a-linolenic acid (LA/ALA) was low
(0.5), indicating that Mongolian mare milk could be considered a desirable nutritional factor in human diets.
Moreover, the saturated/unsaturated fatty acid ratio could also be considered a desirable nutritional factor
in the human diet. The high concentration of gamma-linolenic acid (GLA) in milk from mares grazing on
the Mongolian steppe region, especially in the summer (1.34% of total fatty acids) is an interesting finding
that may also be of relevance to human nutrition and health. Compared to bovine milk, the Mongolian mare
milk had higher concentrations of polyunsaturated fatty acids (PUFA), especially ALA, similar concentration
of monounsaturated fatty acids (MUFA), especially palmitoleic (16:1) and oleic acid (18:1), and a lower
concentration of SFA.
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Evaluation of polyherbal supplementation on methane emission from dairy goats

Mirzaei, F!, Prasad, S.? and Mohini, M., ! AnimalScience Research Institute of Iran, Livestock Production
Management, Beheshti Avenue, 31585,Karaj, Iran, 2National Dairy Research Institute,Karnal, Livestock
Production Management, Nutrition Division, Karnal, 132001,Karnal, India; fmirzaei@gmail.com

It is accepted that one of the most important environmental constraint to agricultural development in
the present century is climate change. The question of the relationship between animal farming and the
environment was recently highlighted by the FAO report ‘Livestock’s Long Shadow. The aim of the present
work was to monitor the effects of polyherbal supplementation on cross bred does, starting from the last
month of pregnancy to weaning, on methane production. Thirty does were divided into three treatments:
low level supplementation (LS), high level supplementation (HS) and not supplemented treatment (NS). The
study was carried out in October, 2008 till to June, 2009. Overall means of CH,, for low level polyherbal
supplementation was slightly lower than other groups. It seemed that polyherbal supplementation with lower
dose tended to improve CH,, reduction, when it expressed as g/kg digestible dry matter (DDM) and miM/
kg DMI the similar trend was noticed. Literature on effect of polyherbal supplementation on Methane gas
(CH,) emission in goats is not available.

Session 06 Theatre 2

Prion protein gene (PRNP) genetic diversity in local Greek and Skopelos goat breeds

Kanata, E./, Panagiotidis, C.H. 1 Ligda, Cc2 Georgoudis, A.3 and Sklaviadis, T, 1 Aristotle University of
Thessaloniki, School of Health Sciences, Pharmaceutical Sciences, Aristotle University Campus, 54 006
Thessaloniki, Greece, National Agricultural Research Foundation, P.O. Box 60 458, 57 001 Thessaloniki,
Greece, 3 Aristotle University of Thessaloniki, School of Agriculture, Animal Production, Aristotle University
Campus, 54 006 Thessaloniki, Greece, chligda@otenet.gr

Aim of the present study was to determine the PRNP variability in Greek goat breeds, with emphasis on
scrapie resistance associated variants. The breeds analysed were the local Greek goat raised in the whole
country and the Skopelos breed, mainly raised in Sporades and Magnissia. Blood samples from 34 goats
(13 local Greek, 21 Skopelos) were collected from farms spread over the traditional breeding region of
each breed. Genomic DNA was extracted by commercial kits. The whole caprine PRNP ORF was amplified
and subjected to sequencing analysis on both strands using the dye terminator chemistry and a 3730 ABI
Genetic Analyzer. Raw sequencing data were analyzed with the Variant Reporter Software. Ten previously
described SNPs were detected. Eight resulted in amino acid substitutions (G37V, W102G, 1142M, R151H,
N1468S, P168Q, Q222K, S240P) and two correspond to silent changes (codons 42, 138). As expected, codon
240 accounted for the greater degree of variation. Allele P240 was the most frequent in both breeds (61.5%
local Greek, 80.9% Skopelos), suggesting that for Greek goats P240 is the wild type allele instead of S240.
Also remarkable, K222 which confers resistance to scrapie, was found in both breeds and in relatively high
frequencies (11.5% local Greek, 4.7% Skopelos). 9 PRNP SNPs were detected in local Greek goats and 5
in Skopelos (including silent changes). This may be the result of the Skopelos breed geographical isolation.
Our results suggest differential PRNP variation among the local Greek and Skopelos goat breeds and a high
degree of variation in the local breed with important representation of scrapie-resistance associated alleles.

44 EAAP - 62"d Annual Meeting, Stavanger 2011



Session 06 Theatre 3

Comparision of lifetime production in Bovec and Improved Bovec sheep
Kompan, D. and Gorjanc, G., University of Ljubljana, Biotechnical Faculty, Department of Animal Science,
Groblje 3, 1230 Domzale, Slovenia; drago.kompan@bf.uni-lj.si

Production data of 1,734 Bovec and 520 Improved (with East-Friesian) Bovec sheep born between years
1989 and 2006 were used for the analysis of culling dynamics and lifetime production for lambs born, weight
of weaned lambs and milk. A linear model with approximate modeling of culling dynamics was used for
statistical analysis. Results have shown that in the period <1996 Bovec breed had on average 4.4 lactation
in their lifetime, which was almost one lactation more than in Improved Bovec breed. In the period after
the year 1996 the highest proportion of animals were culled in the first lactation (as expected due to culling
dynamics), with slightly higher proportion in Improved Bovec breed than in Bovec breed. Lifetime number
of born, liveborn and weaned lambs was with 7.8, 7.4, and 6.4 higher for about one lamb in Improved Bovec
breed. Lifetime lamb weaning weight was around 85 kg and did not differ between breeds, due to shorter
suckling period in Improved Bovec breed. During lifetime, Improved Bovec sheep produced 820 kg of milk,
which was 200 kg (~34%) more than in Bovec sheep. The difference for milk fat was about 12 kg (~32%)
and about 10 kg (~34%) for milk protein. However, if the average metabolic weight of breeds is taken into
account the difference in milk production amounts to only ~6%. These results show that Bovec breed has
satisfactory milk production, but too low body weight for intensive milk production. On the other hand,
low body weight makes this breed suitable for extensive farming in hill and mountain areas.

Session 06 Theatre 4

Effect of phytogenic feed additives on performance parameters of fattening lambs
Ringdorfer, F., ARAC Raumberg-Gumpenstein, Sheep and Goats, Raumberg 38, 8952 Irdnig, Austria;
ferdinand.ringdorfer@raumberg-gumpenstein.at

In order to evaluate the use of phytogenic feed additives (PFA) in fattening lambs a trial with weaned male
and female lambs (20 kg) until their slaughter (40-45 kg) was carried out where the performance parameters
like feed intake, daily weight gain and feed conversion was recorded. After slaughter the carcasses was
classified by the EUROP-System and undergo further analyses. There were 4 groups, one control group (D)
fed with standard concentrate, and 3 trial groups A, B and C fed with standard concentrate plus phytogenic
feed additive A, B and C. The animals of all groups had access to water and concentrate ad libitum during
the whole trial period. The amount of hay was depending on bodyweight. Until 25 kg they get 200 g, from 25
to 30 kg 250 g, from 30 to 35 kg 300 g, from 35 to 40 kg 350 g and more than 40 kg 400 g hey. There were
14 animals per group where feed intake was recorded daily and body weight weekly. There was no effect
found on feed intake, daily gains and feed conversion. Average DMI was 1.38 kg in each group (P=0.9989),
daily gain was 397, 410, 420 and 409 g in group A, B, C and D (P=0.7234) and feed conversion was 40.3,
38.9, 38.4 and 38.9 MJ ME/kg BW gain in group A, B, C and D (P=0.6588). Average DMI was 1.44 kg in
male and 1.32 kg in female lambs (P<0.001). Daily gain was 453 and 365 g for males and females (P<0.001)
and feed conversion was 36.6 and 41.6 MJ ME/kg BW gain for males and females (P<0.001). Also carcass
characteristics were not affected by PFA. Dressing percentage was 47.8,47.7, 48.1 and 47.6% for group A,
B, Cand D, respectively (P=0.9197). Carcass conformation was 2.8, 3.0, 2.7 and 2.8 for group A, B, C and
D (P=0.2001), whereas 1=E, 2=U, 3=R, 4=0 and 5=P. The average value of fatness was 3.13, 3.03, 3.03
and 3.24 for group A, B, C and D (P=0.6801). Female lambs had fatter carcasses than male 3.29 vs. 2.83
(P=0.0003). The portion of muscle in sirloin was 52.8% resp. 49.4% for male and females (P=0.0022) and
for fat 25.8% resp. 31.1% (P=<0.001).
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Effects of feed location, roof and weather factors on sheep behaviour in outdoor yards

Jorgensen, G.HM.! and Boe, K.E.?, ' Bioforsk Norwegian Institute for agricultural and environmental
research, Nord Tjotta, P.O. Box 34, 8860 Tjotta, Norway, *°Norwegian University of life sciences, Department
of animal and aquacultural sciences, P.O. Box 5003, 1432 As, Norway; grete. jorgensen@bioforsk.no

The aim of this experiment was to investigate the effect of roof cover and location of feed on sheep’s use
of an outdoor yard under different weather conditions. A 2 x 2 factorial experiment was conducted with
roof covering of outdoor yard (yes or no) and location of feed (indoors or outdoors) in four different pens.
Groups were rotated systematically between treatments every week. Twenty adult ewes of the Norwegian
White breed were randomly allotted to 4 groups with 5 animals. Weather parameters were automatically
recorded. The following behavioural parameters were scored using instantaneous sampling every 15 minutes
throughout 24 hour video recordings: location (indoors or outdoors) and general behaviours (stand/walk,
resting, feeding). Weather factors did not seem to have any large influence on sheep behaviour. A roof
covering the outdoor yard increased time spent in the yard, had no effect on feeding time, a limited effect
on resting time but increased the time spent resting outdoors. Locating the feed outdoors increased time
spent in the yard, but also increased the time spent resting indoors, indicating that if a dry and comfortable
resting area is offered indoors, the feed should be located in the outdoor yard.

Session 06 Theatre 6

Milk protein variants and their associations to milk performance traits in East Friesian Dairy sheep
Giambra, 1.J., Brandt, H. and Erhardt, G., Justus-Liebig-University, Department of Animal Breeding and
Genetics, Ludwigstr. 21b, 35390 Giessen, Germany, Isabella.J. Giambra@agrar.uni-giessen.de

Milk protein polymorphisms of 235 East Friesian Dairy sheep, hold in four different flocks in Germany
(G) and the Netherlands (NL), were analysed by isoelectric focusing. For association studies between milk
protein variants and milk production traits, 150-day lactation data (n=130) of 82 animals (flock 1 to 3, G) and
240-day lactation data (n=260) of 76 animals (flock 4, NL) were available. Isoelectric focusing lead to the
simultaneous identification of a;-casein (CN) alleles A, C, and H, a,-CN A, B, and C, and B-lactoglobulin
(LG) A and B, whereas k-CN and a-lactalbumin were monomorph. Highest frequencies showed o ;-CN
allele C, a,-CN A, and B-LG A. Casein haplotype analyses revealed highest frequency of o,-/a,-CN-
haplotype CA and a linkage between these casein loci. Significant positive effects of a;-CN CH on fat
percentage and yield, of a,-CN AB on protein yield, and of B-LG AA on fat and protein percentage were
identified concerning the 240-day lactation data. Furthermore, a;-/a,-CN-haplotype CB/HB was associated
with highest fat and protein percentage and yield, respectively. Association studies including the 150-day
lactation data showed no association between a;-CN and milk performance traits, but significant positive
effects of B-LG BB on milk, protein, and fat yield, and of B-LG AA on protein content. Additionally, a.,-CN
BB was associated with highest protein percentage, also leading to the significant positive influence of a -/
a,-CN-haplotype CB/CB on protein content. The discrepancies in the observed associations are probably
due to flock effects and different standardised lactation lengths comparing the German and Dutch data.
However, these results show potential for future consideration of milk protein variability in dairy sheep
breeding, due to economic importance.
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Lamb traceability evaluation by visual ear tags, electronic boluses and retinal imaging
Rojas-Olivares, MA Caja, G. 1 Carné, S.1, Costa-Castro, A.!, Salama, A.K.K."*> and Rovai, M., ]Grup de
Recerca en Remugants (G2R), Ciencia Animal i dels Aliments, Universitat Autonoma de Barcelona, 08193
Bellaterra, Spain, 2Animal Production Research Institut, Sheep & Goat, 4 Nadi El-Said, 123311 Dokki,
Giza, Egypt; maristela.rovai@gmail.com

Spanish Recental lamb (23 to 25 kg BW) traceability using different identification (ID) devices was studied
under farm and slaughterhouse conditions. Lamb primary ID was done at birth with temporary official
visual ear tags (V1; 2.8 g, 40 x 15 mm; n=241). Lamb secondary ID was done at weaning with permanent
official visual ear tags (V2; 5.2 g, 38 x 39 mm; n=104) and with electronic mini-boluses (MB; ceramic, 19
g, 56 x 12 mm). Moreover, 81 lambs were ID with glass encapsulated transponders s.c. injected (IT) in the
left armpit for tracing carcasses through slaughter. Electronic ID by MB and IT used 32-mm half-duplex
transponders. Retinal images of live lambs (n=98) were taken at 80 d of age (both eyes) for auditing lamb
ID. Head position was compared (normal, n=67; reversed, n=31) after slaughter. On-farm traceability did
not vary according to ID device ranging from 98.6 to 100%; P>0.05). The V1 and V2 were removed at
beheading and MB at evisceration, enabling carcass ID that was assumed to be the same as the slaughtering
order. Although only 78.8% IT were retained after slaughter, they proved that carcass order was altered
at weighing, reducing carcass traceability to 68.3%. All retinal images matched in live lambs, but live vs.
slaughtered image matching markedly decreased in the normal vs. reversed head position (56.4 vs. 75.0%;
P<0.05). In conclusion, V1, V2, MB and IT were efficient devices for individually tracing live lambs but
all of them failed for tracing carcasses efficiently. Retinal images efficiently audited live lambs and most
of carcasses. Individual tracing from farm to carcass using radiofrequency ID devices would be possible if
carcass order is maintained in the slaughterhouse.

Session 06 Theatre 8

Effect of cereal grain source in flushing diet on reproductive efficiency and concentration of blood
parameters in Shaal ewes

Sadeghipanah, H.! Zare Shahneh, A.?, Pahlevan Afshar, K.3, Asadzadeh, N.!, Aliverdinasab, R..,
Javaheri Barfourooshi, H Aghashahi, Al and Khaki, M1, 1 Animal Science Research Institute of Iran,
Department of Biotechnology, 3146618361 Karaj, Iran, 2University of Tehran, Department of Animal
Science, Karaj, Iran, 3Islamic Azad University, Abhar Branch, Department of Animal Science, Abhar, Iran;
hassansadeghipanah@yahoo.com

In order to investigate the effects of cereal grain source in flushing ration on reproductive efficiency and
serum concentrations of steroid hormones and metabolites, in reproductive season, 88 Shaal ewes were
blocked by age then allocated into two groups on the basis of ration: 1: 300 gr corn grain plus basal diet
(corn group); and 2: 300 gr barley grain plus basal diet (barley group). Ram introducing was performed 14
days after start of flushing. From each group, four 4-year-old ewes were selected for blood sampling. Both
on day 14 (ram introducing day) and on day 35 (end of flushing), blood urea concentrations tend to decrease
(P<0.10) in corn group (respectively 54.6 and 27.5 mg/dl) in comparison with barley group (respectively
64.1 and 32.6 mg/dl). Differences in other metabolites between two groups were not significant; but blood
concentrations of glucose, triglycerides, cholesterol and proteins in corn group were quantitatively higher
than in barley group. On day 14, serum progesterone concentration in corn group (7.71 ng/ml) tend to
increase (P=0.07) in comparison with barley group (2.95 ng/ml). Source of cereal grain in diet does not
significantly affect on parameters relating to reproductive efficiency, but it quantitatively improved most
of these parameters like pregnancy rate, fecundity and lamb crop. Totally, these results show that use of
corn grain instead of barley grain in flushing diet of sheep, improves balance of metabolites and hormones
relating to reproduction and thereby it maybe improves reproductive efficiency in Shaal ewes. So that, each
ewe in corn group produced 2.8 kg weaned lamp more than each ewe in barley group.
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Grazing saltbush (4#riplex spp.) during summer improves vitamin E concentration in muscle and the
colour stability of retail meat cuts

Fancote, C.R.123 Norman, H.C.%3, Vercoe, PE.12, Pearce, K.L.# and Williams, L H.", IUniversity of Western
Australia, Faculty of Natural and Agricultural Sciences, Crawley, 6009, Australia, 2Future Farm Industries
Cooperative Research Centre, Crawley, 6009, Australia, 3CSIRO, Centre for Environment and Life Sciences,
Wembley, 6913, Australia, ‘Murdoch University, Division of Veterinary and Biomedical Sciences, Murdoch,
6150, Australia; fancoc0l@student.uwa.edu.au

Vitamin E is an antioxidant that is important for meat colour because it slows the browning of meat caused
by the oxidation of the muscle pigment myoglobin, from oxymyoglobin (red), to metmyoglobin (brown). In
southern Australian farming systems the lack of green feed for livestock during summer can lead to vitamin
E deficiency and retailers have reported reduced shelf life of meat as a result. Saltbush shrubs (Atriplex spp.)
used for revegetation of saline land can be used as feed for livestock during these summer months and have
been found to contain high levels of vitamin E (140 mg/kg). We tested the hypothesis that grazing saltbush
during summer would increase muscle vitamin E concentration and improve the colour stability of retail
meat cuts. Crossbred lambs aged 10-months (n=48) grazed 8 adjacent plots planted to saltbush or control
pastures for 64 d during summer. After the grazing period they were fed a low vitamin E diet (7.5 mg/kg DM
vitamin E) for 38 d before slaughter. Lambs that grazed saltbush over summer had higher concentrations
of vitamin E in the m. longissimus lumborum (LL) than controls (1.6+0.08 mg/kg compared to 0.8+0.08
mg/kg: P<0.001) which led to improved colour stability of meat during retail display (P<0.05), determined
over 96 h by the ratio of oxymyoglobin to metmyoglobin. Meat from animals that grazed saltbush was
also redder than controls over the 96 h display (P<0.05). Our findings indicate that meat from animals fed
saltbush during summer may be more acceptable to consumers because of increased redness and have a
longer shelf life as a result of improved of colour stability.

Session 06 Theatre 10

Healthier goats: a project for eradicating contagious diseases in norwegian goats

Lindheim, D.!, Leine, N.I and Solverod, L., ITINE Norwegian Dairies SA, Project Healthier
Goats, Deparment of Goat Health Services, Tine rdadgiving, Postboks 58, N-1431 As, Norway, 2TINE
Norwegian Dairies SA, Deparment of Mastitis Laboratory, Postboks 2038, N-6402 Molde, Norway,
dag.lindheim@tine.no

‘Healthier goats’ is a project with the purpose of eradicating CAE, CLA and Johne’s disease in the Norwegian
goat population. The project started in 2001. By February 2011, 383 farmers have applied to join the project.
The project is intended to last until 2013. The goal is to include all the Norwegian goat flocks; 450 flocks
of milking goats and about 620 other flocks. For eradication of the different pathogens, the technique of
‘snatching’ kids has to be used. The kids are taken away from the mother and the ‘infected’ barn as quickly
as possible after birth. The kids are housed in a clean barn, given cow colostrum and raised separated
from older animals. The old goats are kept until the lactating period is finished and are then slaughtered.
Thereafter, the barn and the near surroundings are cleaned and disinfected. The kids will start to produce
milk at the same time of the year as usual for the farm. There is an extensive testing. Some flocks have all
the three diseases, while others only have CAE or CLA. The first test for detection of CAE-antibodies is
done before the kids are 5 weeks old. The next test is within a year. Bulk milk testing is then done twice
a year. An ELISA-test is applied for both blood and milk. CLA is tested by an ELISA, but the detection
relies mainly upon clinical examination in the initial phase of the infection. Johne’s disease is tested by
interferongamma-test, ELISA, culturing of faeces and by pathological examination. The test results after
eradication show very good results, when the recommended procedures are followed. So far, less then 2%
CAE-positive animals have been detected. One case of Johne’s disease has occurred where the procedures
were not followed during eradication. CLA have been confirmed in 8 flocks, and represent a major challenge
because of its very contagious nature.

48 EAAP - 62"d Annual Meeting, Stavanger 2011



Session 06 Poster 11

Studies on major milk proteins polymorphism in Carpathian local goat breed and in F1 hybrids
(Carpathian x Saanen)

Lazar, C., Pelmus, R., Marin, D. and Ghita, E., National Research Development Institute for Animal Biology
and Nutrition, Laboratory of Animal Biology, Calea Bucuresti, no. 1, Balotesti, Ilfov, 077015, Balotesti,
Romania; cristina_lazarl7@yahoo.com

The purpose of the paper was to determine the protein concentration (Bradford method) and the protein
polymorphism in the milk from Carpathian goats and from F1 Carpathian x Saanen hybrids. Milk samples
were collected from 12 Carpathian goats and from 15 F1 Carpathian x Saanen hybrids reared at ICDCOC
Palas-Constanta. The average mean value for milk protein concentration in the samples of Carpathian goat
milk was 1.3%, which is below the normal limits reported by the literature (2.9-6% total protein). The
average milk protein concentration in the samples of F1 (Carpathian x Saanen) hybrids was 5%, with values
which are a little bit higher than normal limits reported by the literature (average 2.7% for Saanen and
3.3 for Carpathian). This shows that the cross of the two breeds produced hybrids which yielded a higher
concentration of milk protein. These results revealed that it was obtained a higher percentage of protein
(3.3-6%) in goat than in cow milk (3.3 to 3.5%), and the other components are relatively equal, and slightly
lower than in the sheep milk (5.2-6.5%). Our results also show a higher polymorphism of these proteins.
The following casein proteins were determined by electrophoresis (SDS PAGE) in the milk samples from
Carpathian goats and from the Carpathian x Saanen hybrids: alpha s2 and alpha sl-casein, beta-casein,
kapa-casein, and beta-lactoglobulin. Milk quality was improved, because of the individuals with a strong
expression of alpha-LA, which can be used in reproduction to obtain a good quantitative milk production.
To verity the results, real time PCR analysis of the polymorphic genes of the milk proteins will be performed
at a subsequent stage, to determine the genetic variants from the locus of each protein and to notice the
differences between the Carpathian breed and F1 hybrids (Carpathian x Saanen).

Session 06 Poster 12

Short study of major milk protein polymorphism in local sheep breed

Pelmus, R.S., Lazar, C., Pistol, G., Marin, D., Gras, M. and Ghita, E., National Research and Development
Institute for Animal Biology and Nutrition, Animal Biology Laboratory, Calea Bucuresti, no 1, 0770135,
Balotesti, Romania, pelmus_rodica_stefania@yahoo.com

There is an international interest for preservation and improvement of local animal breeds, due to their
superior biological traits: rusticity, resistance and adaptability to very different local environment. The local
Romanian Blackhead Teleorman sheep breed fits very well the current economic demands, such as milk
production and prolificacy. The purpose of our study was to determine milk quality indices as well as milk
protein content and milk protein polymorphism in the local Blackhead Teleorman sheep breed, using 24
milk samples. In milk samples were determined the total percentage of milk solids non-fat, fat and protein
content. Total milk proteins were determined using Bradford method. The types of different milk proteins
were identified by SDS-PAGE. After gel visualisation, the results were analysed with specialized software.
The test day milk yield and the chemical composition assays performed during the milking period of the
Blackhead Teleorman sheep showed that the yield of milk fat and protein of these local sheep ranged within
the quality indices specific to the breed (6.56% fat and 5.9% protein), described in the literature. Milk
samples were further analyzed for milk protein polymorphism. The electrophoretic pattern of milk samples
of Teleorman Blackhead sheep showed the presence of four major caseins variants (alpha s1-, alpha s2-,
beta- and k-casein) and two whey proteins, beta-lactoglobulin and alpha-lactalbumin. Our study revealed
that milk samples from local sheep are characterised by medium expression level of alpha s1-, beta-, k-casein
and beta-lactoglobulin and by low expression level of alpha s2-casein and alpha-lactalbumin. For a higher
certitude of these results we will subsequently perform a real time PCR analysis of the milk protein gene
polymorphisms, which will give information regarding the genetic variants from the locus of each protein.
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Effect of the buffer system on fluorescence yield when evaluating membrane integrity of ram sperm
Yaniz, J.L., Mateos, J.A. and Santolaria, P, Universidad de Zaragoza, Produccion Animal y Ciencia de los
Alimentos, Ctra. Cuarte s/n, Huesca, 22071, Spain; jyaniz@unizar.es

This study was designed to evaluate the effect of various buffers onthe fluorescence yield of two fluorchromes
(IP and CFDA) when used to assess the membrane integrity of ram sperm. Second ejaculates from six adult
males were collected using an artificial vagina, pre-diluted in a milk-based extender and stored at 15 °C
until analysis. Within the first 24 h of storage the semen samples were carefully mixed and diluted to 50 x
10%sperm/ml with either HEPES, MOPS, TES, TRIS, citrate or phosphate-based extenders, immediately
before the analysis of fluorescence yield during the assessment of sperm plasma membrane integrity.
Sperm were labeled with carboxyfluorescein diacetate and propidium iodide, for the assessment of sperm
membrane integrity. Sperm were photographed and the digital images processed. The fluorescence intensity
(FD) in the sperm head (200 sperm/fluorochrome and sample) and the fluorescence background noise
(FBN) were determined quantitatively using the Image J processing open software. The FI and FBN of
the samples were related to the intensity measured for a fluorescence intensity standard. The fluorescence
contrast (FC) was defined as FI- FBN. Differences in sperm FI, FBN, and FC between extenders for each
fluorochrome were examined through analysis of variance. If the F value was significant, a Tukey test was
used for a posteriori multiple comparisons between the diluents. Significantly higher sperm fluorescence
intensity and contrast were recorded when TRIS diluent was used, rather than the other diluents, both in
the propidium- and in the fluorescein-labeled cells and that should be considered when evaluating their
membrane integrity. Acknowledgements: This work was supported by the spanish MICINN (IPT--010000-
2010-33) and Fundacion ARAID (OTRI 2010-0464).

Session 06 Poster 14

Effect of drying and fixation on sperm nucleus morphometry in the ram
Yaniz, J.L., Vicente-Fiel, S. and Santolaria, P, Universidad de Zaragoza, Produccion Animal y Ciencia de
los Alimentos, Ctra. Cuarte s/n, Huesca, 22071, Spain, jyaniz@unizar.es

This work was designed to study separately the effect of two stages of conventional sample processing
(drying and fixation) on the parameters of sperm nucleus morphometry. Ejaculates from 15 adult males were
collected using an artificial vagina, pre-diluted in a milk-based extender and stored at 15 °C until analysis.
Within the first 3 h of storage the semen samples were carefully mixed and diluted to 100 x 106 sperm/ml
with a citrate-based solution, immediately before processing for sperm head morphometry analysis. For
each sample an aliquot was labelled directly with Hoechst (FRESH), and six semen smears were prepared,
allowed to air dry. Two slides were directly labelled with Hoechst without further processing (DRIED),
two fixed with 2% glutaraldehide and two fixed with 50% methanol (MET). All samples were labelled with
the fluorochrome Hoechst 33342 and photographed with a digital camera. The images were processed with
using Image J open software to obtain the morphometry parameters (area, perimeter, length and width).
Differences in sperm morphometry parameters between groups were examined through analysis of variance.
If the F value was significant, a Tukey test was used for a posteriori multiple comparisons between the
groups. There was a significant decrease in head length, width, area and perimeter of air-dried sperm samples
with respect to fresh sperm. On average, this decrease was of 4.3% in length, 4.3% in width, 9.2% in area,
and 2.8% in perimeter. Between semen smears, fixation significantly increased head sperm dimensions
with GLUT> MET> DRIED, although this increase was not enough to recover the size of fresh sperm
heads. Acknowledgements: This work was supported by the spanish MICINN (IPT--010000-2010-33) and
Fundacion ARAID (OTRI 2010-0464).
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Genetic parameters for chosen udder morphology traits in sheep

Margetin, M. 1 Capistrdk, Al Apolen, D. I Milerski, M.? and Oravcovd, M., ! Animal Production Research
Centre Nitra, Hlohovecka 2, 951 41 Luzianky, Slovakia (Slovak Republic), 2Institute of Animal Science,
Pratelstvi 815, 104 00 Praha Uhiinéves, Czech Republic, margetin@cvzv.sk

Udder morphology traits were assessed throughout milking period using linear scores (LS) and exact udder
measurements (EUM) in ewes of an experimental sheep flock. LS assessment was based on a nine-point
scale and included the following traits: udder depth (UD), cistern depth (CD), teat position (TP), teat size
(TS), udder cleft (UC), udder attachment (UA) and udder shape (US). EUM were taken in the same ewes and
included the following traits: udder length (UL), udder width (UW), rear udder depth (RUDX), cistern depth
(CDEX), teat length (TL) and teat angle (TA). Genetic parameters were estimated using non-transformed
data (1275 LS for each trait in 381 ewes and 1,185 EUM for each trait in 355 ewes). Multiple-trait models
(REMLF90, VCE programs) were used for estimation. In addition to random additive genetic effect of
animal and permanent effect of ewe, the models involved fixed effects of control year (7 levels), lactation
stage (4 levels), breed group (9 levels) and parity (3 levels). With LS, the highest h> were found for CD
(0.294), TS (0.275) and TP (0.242). Genetic correlation coefficient between CD and TP was 0.980. This
value indicates that the same genes determine both traits. From breeder’s point of view, negative genetic
correlation coefficient between TP and TS (-0.381) is an important finding. With EUM, mostly higher
heritability and genetic correlation coefficients were found. The highest h? were found for RUDx (0.448),
UL (0.338) and TA (0.295). Moderate or high genetic correlation coefficients between the traits of udder
size were found (0.525 between UL and UV; 0.923 between UL and RUDx). High genetic correlation
coefficients between EUM and LS traits were found (r, >0.8) when common genetic evaluation was done.
Genetic correlation coefficient between TS and TL was 0.937, between CD and RUDx was 0.932, between
UD and RUDx was 0.855.

Session 06 Poster 16

Partitioning of milk accumulation in the udder of Tsigai, improved Valachian and Lacaune ewes
Macuhova, L1, Uhrincat, M.!, Macuhova, J.? and Tancin, V.13, 1 Animal Production Research Centre Nitra,
Hlohovecka 2, 951 41 Luzianky, Slovakia (Slovak Republic), Institute for Agricultural Engineering and
Animal Husbandry, Prof.-Diirrwaechter-Platz 2, 85586 Poing, Germany, 3Slovak University of Agriculture
in Nitra, Tr. A. Hlinku 2, 949 76 Nitra, Slovakia (Slovak Republic); macuhova@cvzv.sk

The aim of this investigation was to evaluate the partitioning of milk accumulation in the udder of Tsigai
(TS), Improved Valachian (IV), and Lacaune (LC) (n=16/breed). Ewes were routinely milked twice a day
in 1 x 24 milking parlour. Milk flow type occurrence was evaluated at morning milking (control milkings)
during three successive days in the middle of two months (June, July). After the fourth morning milking (OT
milkings) at both months, oxytocin was injected i.v. at a dose of 2 UI. Afterwards the ewes were milked again
in order to remove residual milk (RM). During milkings, an actual milk yield was recorded in one-second
intervals using graduated electronic milk collection jars. The milk flow curves were classified into four types:
1 peak (1P), 2 peaks (2P), plateau I (maximal milk flow over 0.4 I/min (PLI)), plateau II (maximal milk flow
less than 0.4 1/min (PLII)). Values of fractional milk (MY:MS:RM) were 62:21.5:16.5%; 61:29:10% and
66:18:16% for TS, LC and IV, resp. LC ewes had the lowest amount of RM (0.054+0.006 1) and RM/TMY
(9.86+1.16%). It can be supposed that the ewes of LC retained less milk in the ductual system of the udder
than TS (0.088+0.008 1; 16.47+1.44%) and IV (0.069+0.010 1; 15.99+1.78%). The highest occurrence of 2P
milk flow type was in LC as compared with TS and IV. It can be conclude that LC had higher milkability
and better aptitude to machine milking than IV and TS.
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Influence of stocking density on behavior of feedlot lambs

Leme, TM.C., Titto, C.G., Amadeu, C.C.B., Fantinato Neto, P, Alves Vilela, R., Geraldo, A.C.A.PM. and
Titto, E.A.L., University of Sao Paulo - Animal Science and Food Engineering Faculty, Animal Science
Department - Biometeorology and Ethology Laboratory, Av. Duque de Caxias Norte, 225, 13635-900
-Pirassununga - Sdo Paulo, Brazil; titto@usp.br

The aim of this study was to verify the influence of the animal density on the behavior of confined lambs.
We used 86 animals confined after weaning in 23 pens of two lambs (double pens) or 10 pens of ten animals
(collective pens). During confinement, behavioral patterns were recorded instantly and continuously using
the focal and interval sampling methods every 30 minutes, from 06:00 to 18:00 hours, for 4 days. The
behavioral variables were: posture (standing or lying), activity (eating, ruminating, leisure, drinking water,
and grooming) and events (nid-nodding, pushing, picking up, bellowing, mounting, defecating, or urinating).
For the evaluation of behavioral variables, the analysis of variance and multiple comparison procedure by
Student t test was used. For the posture ‘standing’, there was a significant effect at 08:30 (P<0.05), 11:30
(P<0.01), 14:30 (P<0.01), 16:30 (P<0.01), and 17:30 (P<0.01), where a higher percentage of animals housed
in double pens remained standing compared to the animals housed in collective pens, which remained ‘lying’
in those times. For the activity ‘eating’, a significant effect between treatments at 08:30 (P<0.05) and at 16:30
h (P<0.05) was observed, in which most animals in the double pens remained in this activity. No statistical
difference was found for the other activities and events between the treatments. The number of animals per
group influenced the behavior of confined lambs, changing the pattern of food intake.

Session 06 Poster 18

Influence of pre-slaughter management on cortisol level in lambs

Titto, E.A.L.!, Leme, TM.C.., Titto, C.G.1, Amadeu, C.C.B.1, Fantinato Neto, P, Vilela, R.A.! and Pereira,
A.M.E2, University of Sao Paulo - Animal Science and Food Engineering Faculty, Animal Science
Department - Biometeorology and Ethology Laboratory, Av. Duque de Caxias Norte, 225, 13.635-900 -
Pirassununga — Sao Paulo, Brazil, 2Universidade de Evora — Instituto de Ciéncias Agrarias e Ambientais
Mediterranicas, Animal Science Department - Biometeorology and Animal Wellfare, Apartado,94, 7000-
554 — Evora, Portugal; titto@usp.br

This study aimed to verify the influence of the transport in open or closed compartments, followed by two
resting periods (1 and 3 hours) for the slaughter process on the levels of cortisol as a indicative of stress level
in lambs. The slaughterhouse was located 85 km away from the place of confinement and the transportation
of the lambs was carried out in a cage truck type, each cage had a divider in the middle making the front
without external visual access to the environment, and the back portion of the cages with visual access to
the road. At the slaughterhouse, blood samples were taken from 86 lambs after the transport and before
slaughter (1 or 3 hours of resting) for plasma cortisol analysis. Variables were evaluated through the PROC
GLM procedure from the Statistical Analysis System ©, version 9.1.3 software.The method of transport
influenced in the cortisol concentration (P<0.01), the animals transported in the closed compartment had
a lower level. After the resting period in the slaughterhouse, there was a decline in the plasmatic cortisol
concentration, with the animals subjected to three hours of rest presenting the lower average cortisol value
(P<0.05). It can be inferred that the lambs that remained three hours in standby before slaughter had more
time to recover from the stress of the transportation than those that waited just one hour. Visual access to the
external environment during the transport of the lambs is a stressful factor changing the level of plasmatic
cortisol, and the resting period before slaughter was effective in lowering stress, reducing the plasmatic
cortisol in the lambs.
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The effect of dietary crude protein different levels and probiotic on fattening performance and blood
metabolites of Kordish three monthes male lambs

Delkhorooshan, A., Forughi, A.R., Soleimani, A., Vakili, R. and Vosooghi Poostin Doz, V., Azad university
of Kashmar, Animal sience, mashhad- street dr.beheshti between 36 and 38 number 2.132, 9175843811,
Iran; hoomanli350@yahoo.com

This investigation was carried out to study of the effect of dietary crude protein different levels and probiotic
on fattening performance and blood metabolites of Kordish three months male lambs. The experiment was
conducted using 24 Kordish three monthes male lamb with initial live weight of 29.38+3.1 kg and 90+6
days aged. This experiment was conducted in a 2x2 factoriel design that contained 4 experimental diet
during 60 days.The treatment were: 1)14.5% CP without probiotic, 2)14.5% CP with 2 gr probiotic per lamb
per day, 3)16.5% CP with 2 gr probiotic per lamb per day, 4) 16.5% CP without probiotic. Lambs were
weighed every 15 days before morning feeding. For measuring blood metabolites(glocuse and BUN) on
13 and 41 days 4 lambs were randomly selected in each treatment and blood sample were collected 3 hours
after morning feeding. Result showed that between experimental diets for average daily feed consumption,
average daily gain, feed efficiency and feed conversion were not significant. Also result indicated that
between experimental diets for blood serum glocuse and BUN were significant (P<0.05).

Session 06 Poster 20

Absorptive mucosa of goat kids fed lyophilized bovine colostrum
Moretti, D.B., Nordi, WM., Lima, A.L., Pauletti, P. and Machado-Neto, R., ESALQ/Universidade de Sao
Paulo, Zootecnia, Av. Padua Dias, 11., 13.418-900, Piracicaba, SP, Brazil; raul.machado@esalq.usp.br

Colostrum intake in newborn goat kids is essential for the acquisition of immunoglobulins (Ig) influencing
also metabolism and nutritional status. It was studied the morphological characteristics of the small intestine
of goat kids fed lyophilized bovine colostrum (LBC), an alternative source of Ig, or goat colostrum (GC).
At 0, 7 and 14 hr of life 15 male newborns received 5% of body weight of LBC and 14 GC, both with 55
mg/ml of IgG. Samples of duodenum, medium jejunum and ileum were collected at 18, 36 and 96 hr of life.
Three animals were sampled at birth, without colostrum intake (0 hr). The enteric tissues were analyzed
by scanning electron microscopy. The morphological characteristics were not different between LBC and
GC in all segments. There were no morphological differences in the duodenal and jejunal villi in different
sampling time. Duodenal villi were finger-thick, short, with different heights and with frequent anastomoses.
Leaf-shaped villi and duodenal folds could also be verified. In the jejunum, fingerlike villi, thin and thick,
of different heights were observed as well as leaf-shaped. Vacuoles with colostrum were observed in the
jejunum of goats sampled at 18 hr of life. In the ileum, animals showed fingerlike villi, with different widths.
The villi were the highest at 0 hr and the lowest at 18 and 36 hr. The structure of absorptive mucosa of
ileum showed an intermediate height and few anastomoses at 96 hr. At all sampling time, frequently cell
extrusion processes were observed at the apex of the ileum villi with a group of cells and along the villi
with isolated cells. Use of lyophilized bovine colostrum did not influence the small intestine morphological
characteristics ensuring this source of Ig as a possible substitute of goat colostrum.
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Effect of feeding lyophilized bovine and goat colostrum on serum antibodies fluctuation in newborn
goat kids

Lima, A.L., Moretti, D.B., Nordi, W.M., Pauletti, P, Susin, I. and Machado-Neto, R., ESALQ/Universidade de
Sdo Paulo, Zootecnia, Av. Padua Dias, 11, 13.418-900, Piracicaba, SP, Brazil; raul. machado@esalq.usp.br

Colostrum that constitutes the only source of antibodies for newborns goat kids, is very often a vehicle of
Caprine Arthritis Encephalitis virus. It was evaluated the effect of initial levels of passive protection acquired
from goat and bovine colostrum and the viability of using lyophilized bovine colostrum to newborns goat
kids. Twenty-five newborns female goat kids were randomly allocated to five treatments, two fed goat (GCA)
and bovine (BCA) colostrum, with 45 to 55 mg/ml of IgG, another two, goat (GCB) and bovine (BCB)
colostrum, with 15 to 25 mg/ml of IgG, and a fifth treatment fed lyophilized bovine colostrum (LBC), with
45 to 55 mg/ml of IgG. The animals received 5% of body weight of colostrum at 0, 12, 24 hr of life and, after,
cow’s milk twice a day and concentrate ad libitum until 60 days of life. Blood samples were collected at 0,
¥, 1,2,5,10, 15, 20, 25, 30, 35, 40, 50 and 60 days of age and analyzed by electrophoretic fractionation of
serum proteins to determine gamma globulin (CELMGEL). Serum gamma globulin concentration showed
significant effect of period (P<0.05) and treatment (P<0.05). The levels of serum gamma globulin at birth
were the smallest, with a mean concentration of 0.24+0.04 g/dl, and at 12 hr (% day) the values were lower
than those found between 30 to 60 days. The mean serum Ig at 60 days was 7.1+0.04 mg/ml. Animals
from LBC, with a mean concentration of 6.7+0.04 mg/ml, differed from GCB and BCB (4.7+0.04 and
4.7+0.05 mg/ml, respectively). Gamma globulin serum concentration found in animals from GCA and BCA,
6.2+0.04 and 5.1+0.04 mg/ml, respectively, were not different from concentrations found in animals from
GCB and BCB, that have received colostrum with lower concentration of antibodies. The results indicate
that lyophilized bovine colostrum can be used to feed newborns goat kids as an alternative source for the
acquisition of initial protection.

Session 06 Poster 22

Performance of lambs fed diets with different proportions of physic nut meal (Jatropha curcas)
Oliveira, PB.!, Lima, PM.T.., Campeche, A.L2 Mendonga, S.3. Cabral Filho, S.L.S.!, Mcmanus, C.#,
Abdalla, A.L.? and Louvandini, H.?, 1Universidade de Brasilia - UnB, Brasilia/DF, 70910-900, Brazil,
2Centro de Energia Nuclear na Agricultura - USP, Piracicaba/SP, 13400-970, Brazil, > Embrapa Agroenergia,
Brasilia/DFE, 70770-901, Brazil, *Universidade Federal do Rio Grande do Sul, Porto Alegre/RS, 900040-
060, Brazil; pedrobatelli@gmail.com

Although it has high protein value (23%), the physic nut is not utilized in animal feed due to its toxicity,
resulting from the presence of the phorbol ester. Studies have shown it is possible to detoxify physic nut
bran and development of varieties of physic nut without the phorbol ester, representing a potential use in
ruminant feeding. The objective of this work was to evaluate the performance of Santa Inés lambs fed diets
with physic nut meal (Jatropha curcas) with zero concentration of phorbol ester. Twenty four intact lambs,
120 days of age and 21+1.88 kg of body weight (BW) were housed during 60 days and divided in four
treatments according to the percentage of physic nut meal in the concentrate (0, 20, 40 and 60%). They were
fed with Tifton (Cynodon dactylon) hay ad /ibitum and a concentrate isoenergectic and isoproteic mixture
(corn, soybean meal and plus mineral mixture). Feed intake and BW were measured three times a week
and every 15 days respectively. The statistical analyses were carried out utilizing the statistical software
Statistical Analysis System (SAS) and an analysis of variance and Tukey’s test at probability level of 5%
was carried out. The daily weight gain and total weight gain showed no difference between the four groups.
The average daily weight gain was 137+27.2; 122+9.0; 129+32.3; and 116+16.4 g/animal/day and the total
weight gain was 8.2+1.63; 7.3+0.54; 7.7+1.94; and 7.0+0.99 kg for 0, 20, 40, 60% proportion treatment
respectively. Therefore, the physic nut meal with zero concentration of phorbol ester had shown to be a
viable alternative source of feed for ruminants.
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Biosecurity practices in goats of the region of Coquimbo, Chile

Maino, M., Lazcano, C., Soto, A., Duchens, M., Perez, P. and Aguilar, F., Faculty of Veterinary Medicine
University of Chili, Department of Animal Production Development, Av. Santa Rosa 11735, La Pintana,
Santiago, Chile, 8820808, Chile; mmaino@uchile.cl

Biosecurity is a set of preventive measures designed to reduce the entry of pathogens to the livestock, as
well as avoid or reduce its dispersal. The biosecurity contributes to competitivity through (1) to improve
the productivity of the herds (2) to improve the quality of the products and (3) to improve the conditions for
commercialization the products. Additionally, the biosecurity improves public health lowering zoonosis risks
and food borne diseases, animal productivity and trade. The objective of the present study was to identify
biosecurity level of caprine livestock in the Chilean region of Coquimbo, which is the area that gathers 60%
of the Chilean caprine flock, and correlate farms biosecurity level with a group of social and productive
attributes. In order to reach these objectives we defined biosecurity protocol’s technical specifications. In
order to define the protocol technical specifications, an expert panel worked over a bibliographic review of
the main foreign biosecurity measures for goats. The resulting biosecurity protocol was applied as a check-
list by means of a direct interview to 55 goat farmers of the region. The relations between the fulfillment
of biosecurity measures and their social and productive characteristics were analyzed using Spearman
correlation; the analysis was performed through InfoStat version 2004 software. The 14.9% of the assessed
measures are fulfilled by stockbreeders. The most performed measures are feed storage (94.5%), health
products storage and disposal (62.5%), manure removal and disposal (56.4%), milking practices (51%), and
water supply (49.1%). No relations between biosecurity measures and social or productive characteristics
were found.

Session 06 Poster 24

Ad libitum feed intake patterns of sheep are repeatable

Bickell, S.L.12, Toovey, A.F?3 Revell, D.R.3 and Vercoe, PE.12, 1The University of Western Australia,
School of Animal Biology, 35 Stirling Highway, Crawley, WA, 6009, Australia, >Sheep Cooperative Research
Centre, Armidale, NSW, 2351, Australia, 3CSIRO Livestock Industries, Private bag 5, Wembley, WA, 6914,
Australia; samantha.bickell@uwa.edu.au

Patterns of daily methane production (DMP) have been associated with diurnal grazing patterns of ruminants,
where peaks in DMP correspond with peaks in eating activity. Due to this diurnal grazing pattern, some
studies of DMP of sheep in respiration chambers have been designed to simulate grazing patterns by
offering feed in equal morning and evening portions. However, in other DMP studies animals are offered
their ration once or are fed ad libitum and very little is known about the animal’s feeding pattern in this
artificial environment. Our aim was to investigate the pattern of feed intake of sheep fed an ad libitum diet
in methane respiration chambers. We also investigated the repeatability of the pattern of feed intake over
time as eating rates of animals have been shown to be repeatable. Hourly amounts of food consumed by 20
sheep while in a methane respiration chamber for 23 h were recorded on two separate occasions 4 weeks
apart. Hourly food consumption was determined from digital scales remotely logging the weight of each
animal’s feed container every 5 min. Individual sheep had different eating patterns and their hourly feed
intake, measured 4 weeks apart, was highly repeatable with a correlation of 0.82. Feed intake increased for
all animals as expected but feed intake increased at a constant linear rate for some animals, while others
showed distinct bouts of eating and non-eating. Individual sheep have repeatable, but distinct patterns of
feed intake when fed ad libitum in methane respiration chambers. An animal’s pattern of feed intake may
be an important factor to consider when assessing how well chamber studies reflect an animal grazing in
the field. We are now investigating how patterns of feed intake influence the pattern and amount of methane
produced in the chambers.
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Fattening and carcass quality characteristics and ultrasound measurements of heavy lambs of Tsigai
sheep in Slovakia

Poldk, P, Tomka, J., Krupova, Z., Krupa, E. and Oravcova, M., Animal Production Research Centre Nitra,
Depertment of Animal Breeding and Product Quality, Hlohovecka 2, 951 41 LuZianky, Slovakia (Slovak
Republic); polak@cvzv.sk

Tsigai is a dual purpose breed traditionally kept in milk production scheme with selling of light lambs
before Easters. Production of heavy lambs by suckling mothers in pastures is not traditional for the breed
in the region. Fattening carcass quality characteristics of 20 heavy lambs of Tsigai sheep were obtained at
the average age of 137 days. Sonograms of transversal cut of musculus longissimus thoracis et lumborum
(MLTL) were obtained one day before slaughter on last thoracic vertebra by echocamera Aloka PS 2
and ultrasound probe UST 5820 — 5. Muscle width, thickness and area and fat thickness were measured
on digitalised sonograms in special software for video image analysis NIS — elements. Relatively high
variability, more than 10%, were found for dressing percentage, weight of carcass, weight of meat in
carcass, weight of valuable cuts in carcass, average daily gain, lean meat production per day and backfat
thickness. The highest variability was found out for fat proportion in carcass. The width of MLTL had
the higher coefficients of correlation with carcass quality variables among ultrasonic measurements (0.35
for weight of carcass, 0.36 for weight of meat in carcass and 0.32 for weight of valuable cuts in carcass).
Muscle thickness and muscle area had negative small (close to zero) correlation coefficients. Ultrasound
measurements had coefficient of correlations with average daily gain between 0.26 and 0.33. Despite of
limited number of analysed animals in this preliminary study, the findings indicate that ultrasound can be
successfully utilized in prediction of carcass quality characteristics.

Session 06 Poster 26

Relationship between electrical condutivity and milking fraction of milk of Murciano-Granadina goats
Romero, G.1, Pantoja, J. C.2, Sendra, E.}, Alejandro, M., Peris, C.3 and Diaz, J.R.!, 1Universidad
Miguel Hernandez (UMH), Dep Tecnologia Agroalimentaria., Ctra. Beniel, km. 3,2, 03312 Orihuela,
Spain, 2 University Wisconsin-Madison, Dairy Science, Observatory Drive, Madison (WI), USA,
3Universidad Politécnica Valencia, Instituto Ciencia Animal, Camino de Vera s/n, 46022-Valencia, Spain;
gemaromero@umh.es

The aim was to study the relationship between electrical conductivity (EC) and milking fraction (MF) of
goat milk from glands previous to development of algorithms for goat mastitis detection. Additionally it was
studied the relationship of EC with milk composition. 57 goats were enrolled in the study (28 healthy and
29 with unilateral mastitis infection) from the experimental farm of the UMH. A single sampling day was
done in the fourth month of lactation. The relationship between EC and milking fraction (MF, 3 levels; F1:
first 100 ml, F2: machine milk, F3: last 100 ml), parity (NP, 2 levels; primiparous or multiparous) and health
status of the mammary gland (HS, 2 levels: healthy or infected) was assessed using a mixed linear model.
EC was transformed to logarithm base 10 (LEC). All the variables considered were significant. From all
possible interactions, only MF with HS was significant. The progress of milking caused a decrease of LEC,
regardless of the NP and HS. Greatest differences between healthy and infected glands were obtained at
F3 fraction (5.01 vs 5.14 mS/cm), although not high enough to be detected by commercial conductimeters.
The relationship between EC with milk macro-composition (fat, casein, whey protein, lactose and ash)
was assessed using a linear regression model. EC was negatively correlated (P<0.001) with fat (R?=0.27),
lactose (R2=0.39) and whey protein (R?=0.08) and positively with ash (R2=0.02), and was not related to the
casein content. All fractions studied may provide useful on-line EC measurements for mastitis detection.
However, further studies are needed on automatic daily measurements of EC to determine highly optimized
algorithms for mastitis detection.
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Longissimus muscle fatty acid profile of lambs fed a high-concentrate diet containing canola, sunflower
or castor oil

Maia, M.O., Ferreira, E.M., Nolli, C.P, Gentil, R.S., Polizel, D.M., Petrini, J., Pires, A.V., Mourdo, G.B.
and Susin, 1., University of Sdo Paulo/ESALQ, Av. Padua Dias, Piracicaba, SP, 13418-900, Brazil;
ivasusin@esalq.usp.br

Lamb meat is a good protein source; however, it’s high in saturated fatty acids. Thirty six Longissimus
muscle of crossbred Dorper x Santa Inés lambs (BW at slaughter=36.7+1.5 kg and 120 d old) were used
to determine the effects of diets with 3% of vegetable oil on meat fatty acid composition. Lambs were
assigned to a randomized complete block design and fed the experimental diets during 8 weeks. The
control (CON) diet contained 90% concentrate and 10% hay in a DM basis.In the remaining treatments,
diets were added with 3% canola oil (CAN), 3% sunflower oil (SUN) or 3% castor oil (CAS). Total lipids
were extracted, esterified and methylated. Methyl esters were separated by gas chromatography (Agilent/
Model 7890) using a 100 m capillary column. Data were analyzed using the MIXED procedure of SAS
and means were compared by Tukey Test. CON and CAS diets increased (P=0.01) proportions of C16:1.
SUN diet increased concentrations of C18:1 trans (4.12, 4.00, 6.57, 3.88% for CON, CAN, SUN and
CAS, respectively) and decreased (P=0.02) C18:1n9 compared to CAS (35.53, 39.99% for SUN and CAS,
respectively). CAS decreased (P=0.02) C18:2 n-6 (7.68, 8.45, 9.03 and 6.33% for CONT, CAN, SUN and
CAS, respectively). CAN diet increased the concentration of C18:3 n-3 (0.21, 0.36, 0.21 and 0.20% for
CON, CAN, SUN and CAS, respectively). The Inclusion of vegetable oils did not affect MUFA:SFA ratio.
However, CAN and SUN diets increased PUFA:SFA (0.34 and 0.35%, respectively) in comparison with
CAS (0.25%). The C18:1-OH was present only in CAS (0.21%) diet because the composition of the castor
oil. The proportion of C18:2 cis-9, trans-11 (CLA) was higher when CAN (0.59%) and SUN (0.44%) were
included in the diet, in contrast with CON and CAS (0.31 and 0.33%, respectively). Canola and sunflower
oils changed Longissimus muscle fatty acid composition of crossbred Dorper x Santa Inés lambs, showing
a higher CLA content.

Session 06 Poster 28

Response to a divergent selection based on somatic cell counts in Alpine dairy goats

Caillat, H.!, Bouvier, F?, Gueéry, E.3, Martin, P? Rainard, P> and Rupp, R IINRA, UR631 SAGA,
F-31326 Castanet-Tolosan, France, 2INRA, UE332 Bourges, F-18390 Osmoy, France, 3Laboratoire
Départemental d’Analyses, 216 Rue Louis Mallet, F-18020 Bourges, France, *Capgenes, 2135 RTE
CHAUVIGNY, F-86550 Mignaloux-Beauvoir, France, SINRA, URI282 IASP. F-37380 Nouzilly, France;
rachel. rupp@toulouse.inra.fr

Milk somatic cell count (SCC) is routinely collected in the French Alpine and Saanen dairy breeds and
its heritability has been estimated to be around 0.20.Accordingly, it is possible to consider improving the
mastitis resistance in goat by selection on SCC. However, efficiency of such a selection raises some concerns,
especially because non infectious factors of variation have a large effect on goat milk SCC. Our study
therefore consisted in evaluating the consequences of SCC-based selection on intra-mammary infections.
Using 13 progeny-tested Al bucks selected for extreme breeding values for somatic cell scores (SCS), we
created two groups of28 High SCS and 25 Low SCS goats which were raised at the INRA experimental
facility of Bourges. Milk bacteriological analyses and SCC of half-udders were performed at the kidding
date and at 7monthly points in first lactation. Milk production was similar in the 2 lines. The mean SCC was
1,709,000 cells/ml and 592,000cells/ml for the High and Low SCS goats, respectively, with a significant
(P<0.05) difference of 1.4 point in SCS. Regarding milk bacteriology results, 35% of samples were positive.
The bacterial types found most frequently were Coagulase Negative Staphylococci (67%), S. xylosus
being the most prevalent (19.5%). Frequency of positive samples was significantly higher in the High SCS
(43%+2) than in the Low SCS line (25%+2). Additionally, the mean SCS was significantly higher for the
positive than for negative milk samples (4.8+0.2 vs 3.8+0.1). This difference was also significant within
the goat line. Preliminary results in the High and Low SCS lines therefore gave evidence that SCS-based
selection in goat will lead to decreased intra-mammary infection prevalence and mean SCS.
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Induction and synchronization of ovulation by combining the male effect, intravaginal progesterone
capsules and cloprostenol, in goats during the non-breeding season

Gomez-Brunet, A.1, Toledano, A.1, Coloma, M.A.!, Velazquez, R.L Castaiio, C.1, Carrizosa, J.A.%, Urrutia,
B2 Santiago, J1and Lopez, AL 1INIA, Animal Reproduction, Avd. Puerta de Hierro km 5.9, 28040, Spain,
2IMIDA, Animal Production, La Alberca, 30150 Murcia, Spain, gomez@inia.es

Looking for alternative methodologies, focusing on limiting the use of progestagens to estrus synchronization
in small ruminants, recently, we have developed an effective method, the IMA-PRO2®, based on male
exposure, progesterone (P4) administered by i.m injection and cloprostenol 9 days later. Because the EU
legislation forbidding i.m P4, a first experiment was conducted to examine the potential value of using
intravaginal P4 capsules to replace i.m injection at buck introduction, on estrous behavior and LH secretion.
In a second experiment, pregnancy rates were determined, in goats inseminated after cloprostenol and
previously treated with either i.m or intravaginal. In Experiment 1, goats were divided into three groups.
Does in groups 1 and 2 were treated, respectively, with intravaginal P4 capsules (120 mg in palm oil) or
with 25 mg progesterone i.m in olive oil at the time of introduction of bucks, whereas does in group 3 were
treated with an intravaginal progestagen-FGA sponges during 30 h after bucks introduction. There were no
treatment differences neither in the time of estrus behavior or in the preovulatory LH surge. The preovulatory
LH surge occurred 58,0+3,9 h in group 1, 69.0+2.5 h in group 2 and 65.0+1.3 h in group 3. In Experiment 2,
goats in the two groups were inseminated intravaginall 50 h after cloprostenol. Pregnancy rates were similar
in inseminated does treated with the IMA-PRO2® (60.6%, n=61) and in those treated with the intravaginal
P4 capsules (58.5%, n=62). In conclusion, our results show that the use of intravaginal capsules at the
time of buck introduction followed by an i.m cloprostenol, 9 days later, constitutes an effective method to
synchronize estrous and ovulations during seasonal anestrous.

Session 07 Theatre 1

Environmental impact associated with freshwater use along the life cycle of animal products

De Boer, 1J.M.!, Hoving, LE.? and Vellinga, T.V.?, ! Wageningen University, Animal Production Systems
Group, P.O. Box 338, 6700 AH Wageningen, Netherlands, ZWageningen UR Livestock Research, P.O. Box
65, 8200 AB Lelystad, Netherlands, Imke.deBoer@wur.nl

Freshwater is essential for human well-being and ecosystem quality. Awareness of preserving freshwater as a
resource is increasing. The water footprint of a product measures the amount of water that is required along
the life cycle of that product, and does not assess the environmental impact associated with this water use,
such as the impact on human health (HH), ecosystem quality (EQ) or resource depletion (RD). Recently,
factors were published that determine the impact of freshwater use in a region or country on HH, EQ and
RD. We used this knowledge in order to develop an approach to assess the regional impact of freshwater use
on HH, EQ and RD along the life cycle of an animal product. The approach developed identifies hotspots
of'animal chains in terms of regional impacts associated with freshwater use, and, therefore, identifies were
water-saving may have the greatest benefits. Production of one kg of Dutch fat-and-protein corrected milk
(FPCM) on a dairy farm with intensive irrigation, for example, required 61 kg of consumptive water. About
75% this water was required to irrigate on-farm roughage production, 15% for production of concentrates
and 5% for drinking and cleaning water. Consumptive water use related to use of fossil energy, fertilizer
and transport along the milk chain was 5% only. Production of one kg of FPCM resulted in an impact on
HH of 0.82x10 DALY (disability adjusted life years), on EQ of 0.011 m2.yr and on RD of 6.7 KJ. The
impact of producing this kg of FPCM on RD was caused mainly by cultivation of concentrate ingredients,
and appeared lower than the average impact on RD of production of one kg of broccoli in Spain or one
kg of cotton in Egypt. Results highlight, therefore, the need for life cycle assessment to go beyond simple
water volume accounting when the focus is on freshwater scarcity.
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Life cycle assessment of milk at the farm gate

Kristensen, T, Mogensen, L. ! Knudsen, M.T!, Flysjo, A.? and Hermansen, J.E.1, ! University of Aarhus,
Faculty of Agricultural Sciences, Department of Agroecology and Environment, P.O. Box 50, 8830 Tjele,
Denmark, *Arla Foods amba, Sonderhoj 14, 8260 Viby J, Denmark; troels.kristensen@agrsci.dk

Life cycle assessment (LCA) represents a comprehensive method to estimate the accumulated impact on
the environment of a production process or a product. During recent years, several papers have reported the
green house gas (GHG) emission per kg milk produced by use of the LCA concept. The aim of this paper
is firstly to introduce the life cycle methodology and illustrate the impact of some methodological choices,
secondly to give typical figures, including hot spots, for GHG emission as a result of the production process
until the farm gate and thirdly to identify and quantify biological and management options of significant
importance for the variation in the emission and thereby identify possible mitigations options. Important
methodological choices include whether to use a steady state approach (attributional) or a marginal approach
(consequential), how to include aspects of land use changes as a result of the dairy production system
and how to handle allocation of emissions on multiple products like milk and meat. In a typical EU milk
production system, the GHG emission from the farm process accounts for 80-90% of the total emission in
the whole chain ending at the consumer. On the farm CH,, is the major source (40-60%), followed by N,O
(30-40%) and with use of fossil energy (CO,) only accounting for 15-20%. Variation in on farm emission
and emission from imported products is one of the major differences between production systems, which
illustrate the importance of including the emission related to production before the farm. Variation in feed
conversion rate, calculated as milk yield from dry matter intake (DMI) at herd level, highly affects GHG
emission per kg milk on Danish dairy farms, followed by variation in stocking density.

Session 07 Theatre 3

Carbon footprinting of New Zealand lamb from an exporting nation’s perspective

Ledgard, SF1 Lieffering, M2 Coup, D.3 and O’brien, B.%, IAgResearch, Ruakura Research Centre,
Private Bag 3123, Hamilton, New Zealand, 24 g Research, Grasslands Research Centre, Palmerston North,
New Zealand, 3Meat Industry Association, Wellington, P.O. Box 345, New Zealand, 4Beef and LambNZ,
Wellington, P.O. Box 121, New Zealand; stewart.ledgard@agresearch.co.nz

New Zealand (NZ) is the world’s largest exporter of lamb. Lamb from NZ is exported to distant markets
and this has implications for transportation, ‘food-miles’, greenhouse gas (GHG) emissions and final
product costs. The NZ agricultural sector has a strong focus on efficiency of production and development
of low-cost farming systems that rely on a temperate climate for all-year grazing of perennial pastures and
little use of conserved feed. Two major drivers for this project have been; i. demands for information by
customers (primarily supermarket chains) accentuated by NZ’s distance from markets and related transport
emissions, and ii.NZ government policy on limiting GHG emissions via an Emissions Trading Scheme which
includes agriculture. The NZ meat industry (including processors) initiated a national project to determine
the carbon footprint of lamb using a Life Cycle Assessment approach. Emphasis was on the whole life cycle
and applying methods that complied with ISO14044 and the PAS2050, particularly since the UK is a major
market for NZ lamb. Primary data was used for lamb production and meat processing, while secondary
data was used for retailer/consumer/waste stages. The carbon footprint averaged 19 kg CO,-equivalent/
kg lamb meat, with 80% from the cradle-to-farm-gate (mainly animal CH, and N,O emissions), 3% from
processing, 5% from all transportation stages (mainly shipping), and 12% from retailer/consumer/waste
stages (mainly retail storage, home cooking). Inclusion of consumer transport to purchase the meat added
up to 7% to the total carbon footprint. Sensitivity analysis was carried out for all life cycle stages. Findings
are being used by the NZ meat industry to determine the most effective areas in the life cycle for carbon
footprint reduction and improved system efficiency.
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A life cycle assessment of seasonal grass-based and confinement total mixed ration dairy farms
O’brien, D.%2, Shalloo, L.!, Patton, J.1, Buckley, Fl, Grainger, C.1 and Wallace, M., L Animal & Grassland
Research and Innovation Centre, Livestock Systems Research Department, Teagasc, Moorepark, Fermoy,
Co.Cork, Ireland, 2 University College Dublin, School of Agriculture, Food Science and Veterinary Medicine,
Belfield, Dublin 4, Ireland; daniel.obrienl@ucdconnect.ie

The purpose of this study was to compare the resource use and environmental impact of a seasonal pasture-
based and a confinement total mixed ration (TMR) dairy farm operated in Ireland using life cycle assessment
(LCA). The method was applied to assess the whole life cycle for the production of raw milk, from the
production of inputs to products being sold from the farm. Biological data required to assess both systems
was obtained from previously published work. The impact categories included in the analysis were; global
warming, eutrophication, acidification, land use and non-renewable energy use. The study found that the
grass-based system required 10% less land and used 40% less non-renewable energy per unit of milk. The
grass-based system performed better in all environmental impacts categories relative to the confinement
TMR system reducing greenhouse gas emissions, acidification potential and eutrophication potential
per unit of milk by 14%, 49% and 31%, respectively. Concentrate feed was the dominant contributor to
environmental impacts in the confinement TMR system. On-farm pasture production was a major cause of all
impacts in the grass-based system. Inorganic and organic fertilizers and fossil fuels use were major sources
of impacts for both grass and concentrate production. The environmental impact of producing concentrate
was greater than the production of on-farm forages. Consequently, the confinement TMR system required
more resources and had a greater environmental impact for a given level of milk compared to the seasonal
grass-based system. These finding indicate that a shift away from grazing-based dairy systems will not
increase the sustainability of dairy production.

Session 07 Theatre 5

Is feeding more maize silage to dairy cows a good strategy to reduce greenhouse gas emissions?

Van Middelaar, C.E.., Dijkstra, J.2, Berentsen, PB.M.3 and De Boer, I.J.M.}, IWageningen University,
Animal Production Systems Group, P.O. Box 338, 6700 AH Wageningen, Netherlands, >Wageningen
University, Animal Nutrition Group, P.O. Box 338, 6700 AH Wageningen, Netherlands, 3Wageningen
University, Business Economics Group, P.O. Box 8130, 6700 EW Wageningen, Netherlands,
corina.vanmiddelaar@wur.nl

The dairy sector contributes to climate change through emission of greenhouse gases (GHGs): carbon
dioxide (CO,), methane (CH,), and nitrous oxide (N,O). From an animal perspective, a feeding strategy
with high potential to reduce enteric CH, emission is replacing grass silage with maize silage. Increasing
maize silage in the ration, however, affects the farm plan (e.g. ploughing grassland for maize land, type of
concentrate), and consequently GHG emissions along the milk production chain. This study evaluated the
effect of replacing grass silage with maize silage on GHG emission from a life cycle perspective. Life cycle
assessment, linear programming (economic optimization) and dynamic system modelling were combined
to define a reference farm (based on an average Dutch dairy farm on sandy soil) and to evaluate GHG
emissions along its production chain. Subsequently, maize silage was increased by 1 kg DM/milking cow/
day at the expense of grass silage, and the model was used again to evaluate the new optimal farm plan
for the farm with this strategy, and GHGs emitted. For each ton of milk produced, increasing maize silage
reduced annual emissions by 18 kg CO,-eq. compared to the reference situation. Lower use of concentrates
due to higher nutritional value of maize compared to grass, and lower enteric CH, emission were the main
contributors to this reduction (respectively 50% and 25%). Ploughing grassland for maize land, however,
leads to loss of soil carbon and resulted in non-recurrent CO, and N,O emissions of 652 kg CO,-eq. in
total. In conclusion, it takes up to 36 years before annual emission reductions by feeding more maize silage
compensates for emissions related to ploughing grassland for maize land.
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Comparing strategies to aggregate environmental performances of individual farms into a dairy
sector score

Dolman, M.A.12, Vrolijk, H. C.J.! and De Boer, IJ.M?, ILEI part of Wageningen UR, Alexanderveld 5,
2585DB The Hague, Netherlands, °Wageningen UR, Animal Production Systems Group, Marijkeweg 40,
6709PG Wageningen, Netherlands; mark.dolman@wur.nl

The environmental performance of an agricultural sector can be assessed based on input-output data at sector
level (top-down) or on aggregating environmental scores of individual farms (bottom-up). A bottom-up
approach has the advantage that variation among farms is assessed, and it can be used to deduce mitigation
options. Our objective is to compare strategies to aggregate environmental scores of Dutch dairy farms into
a sector score, using the Dutch Farm Accountancy Data Network (FADN). Life cycle assessment (LCA)
was used to quantify the environmental performance of milk production at individual dairy farms (i.e. land
use, energy use, climate change, eutrophication and acidification). The functional unit is one kg of fat-
and-protein corrected milk. Two aggregation strategies are compared: 1) a conventional FADN weighting
method based on a stratification of economic farm size and farm type only, which does not consider other
farm characteristics that determine environmental impacts, such as milk production per ha or soil type; 2)
a strategy based on statistical matching using additional farm characteristics to compute a weighting factor
per farm. Aggregated environmental scores are validated by a leave-one-out cross validation in which
observed and estimated values for individual farms are compared. With respect to soil type, economic size,
milk production per ha and the ratio of maize silage, results per region were more representative using
statistical matching. The variance of the weighting factor was higher, resulting in a higher sensitivity of
the weighting scheme applied. The choice of weighting factor highly affected environmental performance
(range 10-20%). Statistical matching was identified as a better method to aggregate environmental scores
of individual farms into a sector score for environmental impacts.

Session 07 Theatre 7

Greenhouse gas emissions of Spanish sheep farming systems: allocating between meat production
and ecosystem services

Ripoll-Bosch, R.L De Boer, LJ.M?, Bernués, A.! and Vellinga, 73, ICITA de Aragon, Avda Montaiiana, 930,
50059 Zaragoza, Spain, >Animal Production Systems Group, Wageningen University and Research Centre,
PO. Box 338, 6700 AH Wageningen, Netherlands, Wageningen UR Livestock Research, Wageningen
University and Research Centre, P.O. Box 65, 8200 AB Lelystad, Netherlands, rripoll@aragon.es

Sheep farming systems (SFS) in Spain are considered pasture-based and low-input, but large differences
in input utilization, land use and intensification level exist, and their environmental impacts, therefore, are
expected to differ. We used life cycle assessment (LCA) to evaluate and compare greenhouse gas (GHG)
emissions of three contrasting SFS: (1) grazing (G): located in alpine mountains, with 1 lambing per year
and free ranging; (2) mixed sheep-cereal (M): located in mid-altitude ranges, with 3 lambings in 2 years and
guided grazing; (3) zero-grazing (Z): located in low altitude semi-arid conditions, with 5 lambings in 3 years
and no grazing. The functional unit (FU) was 1 kg of lamb live-weight leaving the farm. Emissions of GHGs
from on-farm processes and farm inputs were computed according to IPCC guidelines (Tier 2 level). Per FU,
GHG emissions were highest for G (28.4 CO,-eq), intermediate for M (24.3 CO,-eq) and lowest for Z (19.5
CO,-eq). Besides meat, however, these, SFS also provide ecosystem services to society (e.g. biodiversity
and landscape conservation). We valued these services for each SFS based on agri-environmental subsidies
of'the EU, and used economic allocation to distinguish GHG emissions of SFS between meat and ecosystem
services. Correcting for multifunctionality of SFS, GHG emission per kg live-weight changed, i.e. lowest
for G (15.2 CO,-eq), intermediate for M (18.0 CO,-eq) and highest for Z (19.5 CO,-eq). A comparison of
GHG emissions among SFS should account for the multifunctionality of these systems.
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Evaluation of the environmental sustainability of different European pig production systems using
life cycle assessment

Dourmad, J.Y!, Ryschawy, J1 Trousson, T, Gonzalez, J.2, Houwers, HW.J.3, Hviid, M.?, Nguyen, T.L.T*
and Morgensen, L5, \INRA Agrocampus Ouest, UMR1079 SENAH, 35590 Saint-Gilles, France, *IRTA,
Finca Camps i Armet, 17121 Monells, Spain, 3 Wageningen UR Livestock Research, P.O. Box 65, 8200 AB
Lelystad, Netherlands, YDMRI, Maglegaardsvej 2, DK-4000 Roskilde, Denmark, SDJF, Univ. of Aarhus,
8830 Tjele, Denmark; jean-yves.dourmad@rennes.inra.fr

The environmental sustainability of 12 European pig production systems has been evaluated within the EU
Q-PorkChains project, using life cycle assessment (LCA). One conventional and two differentiated systems
were evaluated for each of four countries: Denmark, Netherlands, Spain and France. The information
needed for the calculations was obtained from an enquiry conducted on 10 farms from each system. The
environmental impacts were calculated at farm gate, including the inputs, and expressed per kg live pig
and per ha land use. For the conventional systems, the impact per kg pig produced on climate change,
eutrophication, acidification, energy, and land use were 2.01 kg CO,-eq, 41.5 g SO,-eq, 26.3 g eq PO -¢eq,
15.2 MJ and 4.0 m?2, respectively. The corresponding values for the differentiated systems were on average
40, 22, 49, 28 and 80% higher, but with large variations between systems. Conversely, when expressed per
ha of land use, the impacts were lower for the differentiated systems, by 10 to 20% on average, depending
on the impact category, due to higher land occupation per kg pig produced. The use of litter bedding tended
to increase climate change impact per kg pig. The use of traditional local breeds, with lower productivity
and feed efficiency, resulted in higher impacts per kg pig produced, for all categories. Differentiated systems
with extensive outdoor raising of pigs resulted in markedly reduced impact per ha land use. The results
indicated that the conventional systems were generally better for global impacts, expressed per kg pig,
whereas differentiated systems were often better for local impacts, expressed per ha land use.

Session 07 Poster 9

Measuring water footprints in dairy production worldwide in a climate change scenarios

Sultana, M.N., Uddin, M.M., Ndambi, O.A. and Hemme, T, International Farm Comparison Network (IFCN)
Dairy Research Center, Germany, Department of Agricultural Economics, University of Kiel, Schauenburger
Str. 116, 24118 Kiel, Germany, Germany; torsten.hemme@ifcndairy.org

The decreasing water availability is a risk to food security. Water footprints has emerged as an important
indicator for water use in agriculture and food production which is sensitive to climate change and can
also benchmark water use efficiency in dairying. This study aims at developing a method for calculating
water footprints in dairying. An extended version of the TIPI-CAL (Technology Impact Policy Impact
Calculations model) of International Farm Comparison Network (IFCN) was used for this analysis. The
underlying farm data set for this study are the typical farms of the IFCN. The method was tested on 12
typical dairy farms from six developed countries: Canada, Germany, New Zealand, Spain, Switzerland and
USA and six developing countries: Argentina, Bangladesh, China, Czech Republic, Jordan, and Pakistan.
The results show that cows have their highest water requirement during lactation period which varied from
66% of their total requirement in Bangladesh to 97% in Jordan. Water use during dry period was highest in
Bangladesh (33%) due to very long dry period. The water footprint per kg milk varies from 430 [ in USA
to 2,400 1 in Pakistan due to variability in milk yield and management system. The water used for drinking
and servicing ranged between 3.5 and 56.0 liters for Germany and Pakistan respectively. It was concluded
that feed production is the major driver for water footprints and the greatest challenges were in obtaining co-
efficient for water input from feed production. The measuring of water footprints in dairying is a step towards
achieving efficient water use which will augment food security and enhance climate change adaptability.
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Nitrogen and mineral content in broilers
Schlegel, P! and Menzi, H?, ]Agroscope Liebefeld-Posieux, Tioleyre 4, 1725 Posieux, Switzerland, 2Swiss
College of Agriculture, Linggasse 85, 3052 Zollikofen, Switzerland; patrick.schlegel@alp.admin.ch

The nitrogen and mineral content of broilers were analyzed to update the coefficients used for nutrient
export within the nutrient cycle assessment of broiler farms. Twenty seven ready-to-slaughter birds were
collected on 14 farms. They represented 4 broiler organizations and 4 production programs (coquelets, short,
normal and extensive). Extensively produced birds were Hubbard and Isa JA genetics, others were all Ross
genetics. The processing of the killed animals were: weighing, coarsely grinding, freezing, lyophilisation,
weighing, finely grinding followed by the chemical analysis. The average body weight (BW) for coquelets,
short, normal and extensive categories were respectively 0.84+0.05, 1.47+0.22, 2.09+0.20 and 2.19+0.27
kg. Average body contents per kg dry matter were 82 g N, 82 g ash, 19.8 g Ca, 16.4 g P, 236 mg Fe, 9.7 mg
Mn and 60.5 mg Zn. Magnesium, K, Na and Cu contents decreased (P<0.05) with increasing BW (Mg: 1.1
g—0.044*BW; K: 8.4 g —0.517*BW; Na: 3.87 g — 0.424*BW; Cu: 6.73 mg — 0.94*BW). The dry matter
content increased with increasing BW (311 (P<0.001) + 23 (P<0.001) * BW). Average body contents per
kg fresh matter were 29.1 g N, 29.1 g ash, 7.09 g Ca, 5.83 g P, 0.35 g Mg, 2.62 g K, 1.08 g Na, 1.75 mg Cu,
83.7 mg Fe, 3.36 mg Mn and 21.3 mg Zn. The present data are 12%, 12% and 8% higher for respectively
N, P and K when compared with the values actually used in Switzerland to calculate nutrient cycles in
broiler production.

Session 08 Theatre 1

Carbon cycles, pyruvate carboxylase, and the potential for chaos in liver of dairy cows during the
transition to lactation

Donkin, S.S., Purdue University, Animal Sciences, 915 W State Street, West Lafayette, IN, 47907, USA;
sdonkin@purdue.edu

Meeting the nutritional requirements of the transition dairy cow greatly impacts productivity, longevity,
and animal well-being and metabolic disorders are often observed when gluconeogenic capacity fails
to adapt to the increased demands for glucose to support lactose synthesis and mammary metabolism.
Coordinated adaptations in hepatic energy production and the synthesis of glucose are necessary to support
mammary lactose synthesis and other tissue functions. Experiments from our laboratory and others have
identified the importance of changes in expression of genes for pyruvate carboxylase (PC) and cytosolic
phosphoenolpyruvate carboxykinase (PEPCK-C) as part of the molecular adaptations necessary for a
smooth transition to lactation. The mRNA abundance and activity of these enzymes is closely linked to
gluconeogenic capacity in bovine liver. Expression of PC is elevated 5- to 6-fold with the onset of calving
and PEPCK expression is elevated 2-to 3-fold after lactation is established. The bovine PC gene contains
3 separate promoters and the proximal promoter (promoter 1) of bovine PC is uniquely expressed in
lipogenic and gluconeogenic tissues. Expression of bovine PC promoter 1 is activated in response to the
PPAR-a agonist Wy14643 and with serum from feed restricted cows. Data indicate that regulation of PC
expression in liver is due to changes in the level and profile of fatty acids released from adipose tissue. In
addition, shifting the endproducts of rumen fermentation towards more propionate prior to calving increases
hepatic PEPCK-C mRNA expression in transition cows. In vitro and in vivo studies indicate an activation
of PEPCK-C promoter activity by propionate that suggests a feed-forward mechanism of metabolic control
in ruminants. The available data link molecular control of gluconeogenesis with the profile of rumen
fermentation end products and mobilization of adipose tissue to coordinate capacity for gluconeogenesis
in transition dairy cows.
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Contribution of amino acids to liver gluconeogenesis in transition dairy cows
Larsen, M. and Kristensen, N.B., Aarhus University, Department of Animal Health and Bioscience, Blichers
allé D20, DK-8830 Tjele, Denmark; Mogens.Larsen@agrsci.dk

The transition from pregnancy to lactation represents a great challenge to the adaptation of nutrient
metabolism in the liver and other tissues in order support the dramatically increased need for glucose and
amino acids in the dairy cow. The liver release of glucose increases abruptly after calving, but the propionate
availability from ruminal fermentation of feed is limited due to delayed increases in feed intake. Thus, the
relative importance of glucogenic carbon recycling via lactate, alanine and glycerol is greater in post partum
transition cows. Further, it is generally believed that the limited propionate availability leads to greater
contribution of glucogenic amino acids for liver gluconeogenesis. We have measured the net liver release
of glucose and net liver removal of glucogenic precursors in three experiments with totally 23 periparturient
dairy cows catheterised in the hepatic portal vein, the hepatic vein, and an artery. A complete randomised
design was used and dietary treatments were initiated at the day of calving. The contribution of precursors to
liver gluconeogenesis was estimated as maximal contributions by dividing the net removal of each precursor
with the release of glucose and using a stoichiometric relation of 2:1. This does not take other metabolic
pathways utilising precursors into account; thus, estimated contributions are maximal contributions. Our
results question the dogma of glucogenic amino acids being major precursors for liver gluconeogenesis
in post partum transition cows. Alanine was the only amino acid that likely contributed substantially to
liver gluconeogenesis in post partum transition cows, in line with alanine being an interorgan transporter
of amino groups from peripheral protein reserves. These findings imply that amino acids are prioritised for
milk protein synthesis and vital body functions over gluconeogenesis in the post partum transition cow. The
potential benefits of increasing protein supply in this period need further investigation.

Session 08 Theatre 3

The activity of glycosidase enzymes in serum of dairy cows in their first lactation

Marchewka, J., Grzybek, W., Horbanczuk, K., Pyzel, B., Bagnicka, E., Strzatkowska, N., Krzyzewski, J.,
Polawska, E., Jozwik, A. and Horbanczuk, J.O., Institute of Genetics and Animal Breeding of the Polish
Academy of Sciences, Animal Sciences, Postepu 1, Jastrzebiec, 05-552, Poland; j.krzyzewski@ighz.pl

For the dairy cows in middle/peak of lactation the deficiency of energy is covered by energy from fat
(fatty acids). This process results in higher glycerol synthesis in both liver and mammary gland of the cow.
Glycerol as a good glycogenic substrate can be involved in gluconeogenesis process. Therefore the aim of
the study was to determine the activity of glycosidase enzymes: AcP, BGAL, BGLU, NAG and MAN in
serum of dairy cows. Samples were collected from 48 cows in the 60t and 200 day of their first lactation (24
higher producing — H and 24 lower producing — L cows) fed on TMR diet. The results of the study showed
that in 60t day of lactation the activities of BGAL, BGLU, NAG and MAN were higher for both H and L
cows (on average 5.74, 0.82, 29.05 and 15.22 nmol/mg of protein/hour, respectively) compared to day 200
(on average 4.44, 0.43, 19.24 and 8.45 nMol/mg of protein/hour, respectively). The activity of AcP was
higher in 200 than in 60t day for both H and L cows (on average 7.45 vs 5.11 nmol/mg of protein/hour).
Comparing serum samples of H and L cows independently of stage of lactation only the activity of AcP
showed difference (on average 6.93 vs 5.80 nmol/mg of protein/hour). The results of the study confirm that
glycosidase activities can help higher producing cows to cope to maintain optimal energy level. Research
was realised within the project ‘BIOZY WNOSC — innowacyjne, funkcjonalne produkty pochodzenia
zwierzgecego’ (BIOFOOD — innovative, functional products of animal origin) no. POIG.01.01.02-014-090/09
co-financed by the European Union from the European Regional Development Fund within the Innovative
Economy Operational Programme 2007-2013.
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Gluconeogenesis and mammary metabolism and their links with milk production in lactating dairy
cOws

Lemosquet, S. ! Lapierre, H.?2, Galindo, C.E.? and Guinard-Flament, J.3, LINRA, UMRI1080, Dairy
Producrtion, 35590 Saint Gilles, France, ZAgriculture and Agri-Food Canada, Sherbrooke, QC,
JM1Z3, Canada, 3Agrocampus Ouest, UMRI1080, Dairy Production, 35062 Rennes, France;
Sophie.Lemosquet@rennes.inra.fi

In dairy cows, whole body (WB) glucose availability, measured as WB glucose rate of appearance (WBGRa),
largely depends on gluconeogenesis or more precisely on WB glucose production, representing at least 62%
of WBGRa. Glucose is mainly taken up by the mammary gland and plays an important role in regulating
milk volume through lactose synthesis. However, the relationships between WBGRa, mammary glucose
utilization, and milk volume are not clear. Neither lactose yield nor mammary glucose uptake represent a
fixed proportion of WBGRa and varied between 39% to 59% and 59% to 84% of WBGRa, respectively,
in mid lactating dairy cows. Increasing supply of glucogenic nutrients increased WBGRa indicating that
glucose production responds to the push system. The apparent conversion of a single nutrient towards
glucose production, however, does not appear to be constant. For example, a relative low apparent efficiency
of conversion of propionate to glucose (30% to 40%) was observed when its infusion in the rumen increased
its molar proportion above 17%. This variable efficiency of conversion of glucogenic nutrients to glucose
could be explained if the demand for glucose utilisation is another driving force than the push system to
regulate glucose production. Indeed, in cows receiving phlorizin which increased urinary glucose output,
WBGRa increased probably to sustain milk yield that did not decrease. On the reverse, lactose yield and milk
volume did not increase in parallel to WBGRa in response to increasing intestinal supply of non essential
amino acids probably because mammary glucose uptake was not limited by WBGRa. In conclusion, glucose
production and mammary glucose utilization for lactose synthesis could depend on the balance between
glucogenic nutrient availability (push system) and mammary metabolic demand (pull system).

Session 08 Theatre 5

Holstein cows in early lactation: milk and plasma fatty acids contents along with plasma metabolites
and hormones as influenced by days in milk, parity and yield

Knapp, E., Dotreppe, O., Hornick, J.L., Istasse, L. and Dufrasne, 1., Nutrition Unit, Veterinary Faculty,
University of Liege, Bd Colonster 20, 4000 Liege, Belgium, eknapp@ulg.ac.be

Physiological factors such as days in milk, parity and yield can affect the energy metabolism in high
producing dairy cattle. There are however difficulties for an accurate monitoring. Blood and milk samples
along with a gynecological examination were obtained on 32 cows from 5 private farms on 4 occasions
monthly, starting from calving. When the data were grouped according to 3 days in milk periods (0-50,
51-99 and >100 d), there were increases in the C18:1 and C18:0 fatty acids contents in milk (P<0.001) and
decreases in the C4-14 contents (P<0.001) with no changes in fat content in period 1 as compared to periods
2 and 3. Plasma cholesterol, triglycerides, insulin, IGF1 and progesterone concentrations increased with time
while B-hydroxybutyrate (BHB) and non esterified fatty acids (NEFA) decreased with advancing lactation
periods (P<0.05, 0.01 or 0.001). With days in milk, in the NEFA fraction, the C18:1 decreased greatly
(P<0.001) and the C18:0 increased (P<0.05). So NEFA C18:1 could be considered as a reliable marker of
fat mobilization. When the primiparous cows were compared with the multiparous cows, the short chain
fatty acids concentration were lower and the long chains fatty acids higher in milk (P<0.05, 0.01 or 0.001)
indicating large mobilization with the younger animals even when multiparous cows had a higher yield. In
the plasma, the pluriparous cows were characterized by lower triglycerides (P<0.05) and IGF1 (P<0.001)
concentration and higher BHB (P<0.001) concentration than primiparous cows. These differences have to
be associated to a faster adaptation of the liver to the negative energy balance with older cows. When milk
yield classes were compared (<29, 29-39 and >39 kg) there were no significant changes between classes
for most of the measured parameters. This suggested that cows with either a very high or with a lower yield
were able to adapt their energy metabolism.
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Effect of supplementing linseed on liver, adipose and mammary gland metabolism in periparturient
dairy cows

Mach, N1, Zom, R.L.G., Widjaja, AL Van Wikselaar, P!, Weurding, R.E2 Goselink, RM.A.!, Van
Baal, J.1, Smits, M.A.! and Van Vuuren, A.M.., IWageningen UR Livestock Research, Edelhertweg 15,
8219 PH Lelystad, Netherlands, *Agrifirm BV, Boogschutterstraat 14, 7940 KA Meppel, Netherlands;
nuria.mach@wur.nl

The effects of dietary omega-3 fatty acids (FA) on liver, adipose and mammary gland metabolism were
studied in 14 periparturient dairy cows that were randomly assigned to control or linseed supplementation.
Milk samples and biopsies of liver and adipose tissue were taken in wk-3, wk1, wk4 and wké6. Liver and
adipose mRNA abundance of key gluconeogenic and lipogenic regulator genes were measured by qPCR.
Additionally, mammary gland biopsies were taken to study genome-wide differences in gene expression on
Affymettrix Bovine Genome Arrays in wk6. Linseed did not modify dry matter intake, but increased milk
yield and decreased milk fat concentration, which coincided with lower FA synthesized de novo and higher
proportions of stearic acid, conjugated linoleic acid and linolenic acid in milk fat. Although linseed did not
result in significant transcriptional changes in adipose and liver tissue, changes occurred in the mammary
gland tissue. In the mammary gland, gene sets related to cell proliferation and remodeling, as well as immune
system response were predominantly up-regulated by linseed supplementation, whereas those involved with
nutrient metabolism were reduced. The functional analysis indicated that linseed reduced the expression of
pathways associated with lipid and carbohydrate metabolism. The proportion of short-chain FA in milk was
mainly positively correlated to most of the lipogenic genes, whereas that of long-chain FA was negatively
correlated, suggesting a regulatory role for these components at the transcriptional level of mammary gland
lipid metabolism. Such molecular knowledge may provide the basis for more detailed functional studies to
improve the dairy cow’s energy metabolism and health, as well as quality aspects of dairy cows products.

Session 08 Theatre 7

Pre-calving liver activity and post-calving relationships among biochemical and haematological
profiles of dairy cows

Abeni, F!, Cavassini, P? and Petrera, F!, ICRA-FLC Centro di Ricerca per le Produzioni Foraggere e
Lattiero-Casearie, Sede distaccata di Cremona, Via Porcellasco 7, 26100 Cremona, Italy, 2Ascor Chimici
s.r:l., Via Piana 265, 47032 Bertinoro (FC), Italy; fabiopalmiro.abeni@entecra.it

The aim of this paper was to evaluate the effect of a combined index of pre-calving liver activity (PLA) on
post-calving biochemical and haematological profiles. Data were obtained from a trial to assess the effect
of rumen protected choline (RPC; 50 g of commercial product, with 50% choline as choline chloride)
supplementation in transition cows; however, this paper discusses only results where PLA did not interacted
with RPC supplementation. Twenty-two pluriparous Italian Friesian cows were randomly assigned to 2
experimental groups to be supplemented with RPC from -3 to +5 wk around calving, or to consume basal
diet only (CON). Jugular blood samples were collected weekly. The PLA was calculated from normalized
albumin and cholesterol concentrations in plasma 4 wk before calving, to stratify the cows within both
treatment groups treatment in lower (L) and upper (U) PLA value. Data were analyzed as a randomized
block design, with diet supplementation, PLA, wk of trial, and their interactions as main factors, with cow
repeated in time. Correlations among biochemical and haematological features were analyzed within each
wk after calving. At +1 wk from calving, cows with L PLA had lower plasma cholesterol (P<0.05), higher
(P<0.05) circulating leukocytes (WBC), neutrophil count (NEU), and NEU% of WBC than U cows. Cows
in U group exhibited slower decline in erythrocyte volume (MCV) after calving, when compared with L
cows. In the first wk after calving, positive correlations were evidenced for plasma beta-hydroxy-butyrate
(BHB) with WBC (r=0.48, P=0.02), and with NEU (r=0.57, P=0.006), whereas a negative correlation was
reported with lymphocyte % of WBC (r=-0.66, P<0.001). These results suggest further efforts to better
understand the relationships between liver activity and cow ability to cope with inflammatory conditions
just after calving.
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Effects of an induced hypoglycemia for 48 hours on metabolism in lactating dairy cows

Van Dorland, H.A., Kreipe, L., Vernay, M.C.M.B., Oppliger, A., Wellnitz, O. and Bruckmaier, R.M., Veterinary
Physiology, Vetsuisse Faculty, University of Bern, Bremgartenstrasse 1094, 3001, Bern, Switzerland;
anette.vandorland@vetsuisse.unibe.ch

Effects of an induced hypoglycemia over 48 hours on metabolic parameters in plasma and liver of
mid-lactating cows were studied. Eighteen dairy cows were randomly assigned to one of three infusion
treatments for 48 h (each n=6), including a hyperinsulinaemic hypoglycaemic clamp (HypoG), to obtain
a glucose concentration of 2.5 mmol/l, a hyperinsulinaemic euglycaemic clamp (EuG) in which the effect
of insulin was studied, and a control treatment with a 0.9% saline solution (NaCl). Blood was collected
for glucose, insulin, NEFA, and BHBA analysis. Liver tissue was taken before and after the treatment for
mRNA abundance measurement of genes encoding enzymes involved in metabolism. Plasma BHBA level
decreased in response to treatment in EuG cows (P<0.05), and was lower (0.41+0.04 mmol/l) on day 2 of
the treatment compared to HypoG and NaCl cows (on average 0.61+0.03 mmol/l, P<0.01). In liver, only
differences between treatments for their effects were observed for mitochondrial phosphoenolpyruvate
carboxykinase (PEPCKm) and glucose-6-phosphatase (G6PC). In HypoG, mRNA abundance of PEPCKm
was up-regulated, whereas it was down-regulated in EuG and NaCl cows (P<0.05). The EuG treatment
down-regulated mRNA expression of G6PC (P<0.05), which was a marked effect (P<0.05) compared to
the unchanged transcript expression in NaCl. No significant treatment differences were observed for genes
related to lipid metabolism, and plasma NEFA remained unaffected, likely due to the infusion of insulin. In
conclusion, low glucose concentrations in dairy cows affect liver metabolism at a molecular level, through
upregulation of PEPCKm mRNA abundance. The results suggest that metabolic regulatory events in early
lactation are directed, apart from hormones, by a drain and excess supply of substrates, such as glucose
and fatty acids.

Session 08 Poster 9

Effect of abomasal casein infusion in post partum transition dairy cows
Larsen, M. and Kristensen, N.B., Aarhus University, Department of Animal Health and Bioscience, Blichers
allé D20, DK-8830 Tjele, Denmark; Mogens.Larsen@agrsci.dk

Previous studies based on splanchnic amino acid fluxes and milk protein output showed that dairy cows
mobilise close to 5 kg of essential amino acids in the first month post partum. The present study aimed at
investigating the effects of alleviating the protein deficiency in post partum transition dairy cows. Eight
Holstein cows (second lactation) were used in a complete randomised design with repeated measurements at
4, 15 and 29 days in milk (DIM). At the day of calving, cows were randomly assigned to 1 of 2 treatments:
continuous abomasal infusion of casein (CAS) or water (CTRL) via a ruminal cannula. All cows were fed the
same diet. Abomasal casein infusion followed this profile: 360 g/d at 1 DIM, 720 g/d at 2 DIM, followed by
daily reductions of 19.5 g/d ending at 194 g/d at 29 DIM. Plasma volume was determined by 125I-albumin
dilution. Data were analysed using PROC MIXED in SAS with treatment, DIM and their interaction as
fixed effects. Cow was considered as random effect and DIM within cow as repeated measurement. Dry
matter intake was unaffected (P=0.36) by treatment. Milk yield increased more rapidly after calving with
CAS (P<0.01) and averaged 43.841.0 kg/d with CAS and 36.6+1.0 kg/d with CTRL. Milk protein yield with
CAS was 1,664+39 g/d at 4 DIM compared with 1,212+86 g/d for CTRL, whereas milk protein yield did
not differ at 29 DIM (1,383+48 g/d; interaction, P=0.02). The calculated utilisation of abomasally infused
casein to milk protein was 64 and 60% at 4 and 29 DIM, respectively. Plasma volume with CAS was 50+1
ml/kg at 29 DIM compared with 47+1 ml/kg for CTRL, but did not differ at 4 DIM (40+1 ml/kg; interaction,
P=0.05). In conclusion, these results suggest that extra amino acid supplied to post partum transition cows
is mainly prioritised for milk production. However, the faster restore of normal plasma levels in cows with
casein infusion indicate positive effects on regaining normal body functions after calving.
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Prospects for a regional feed centre
Galama, PJ., Wageningen UR, Livestock Research, Edelhertweg 15, 8219 PH Lelystad, Netherlands,
paul.galama@wur.nl

A feed centre buys crops from dairy farmers and arable farmers, processes these with simple feedstuffs
and minerals into total rations and sells them to a number of dairy farmers, to be delivered at the feeding
fence. The operations of the feed centre can also include the supply of rations as well as nutritional and
crop management support. A feed centre offers many advantages. The dairy farmer can contract out part of
his work. From several farms, on-farm feed storage is no longer necessary, as feed is stored centrally. The
farmyard will be less cluttered and appearances will be improved. A poor farm lay-out (land far away from
the farm) is also less problematical as crops are brought to a central place. Separating the production and
storage of feedstuffs from milk production allows it to optimise the cultivation and feed supply regionally
instead of on a farm level. The dairy farmer may grow the grass, nature grass, maize, protein crops (such as
lucerne or lupin) or concentrate feed replacers (e.g. cereals) regionally on the best spot. He can specialise
in milk production, which will also enable him to grow crops on his fields. He will also be able to contract
out part of the latter activity to arable farmers. The feed centre then acts as a link between feed producers
and dairy farms. This makes dairy farming land-related on a regional level. A feed centre can have a major
impact on the income growth of feed producers and dairy farmers. A side-effect is that there will be more
traffic movements. The sustainability of a regional feed centre is assessed on the basis of economics, traffic
movements, energy consumption and landscape. Calculations are made for the situation with and without a
feed centre for several dairy farm systems. The additional energy consumption (MJ per 100 kg of milk) due
to the higher transport requirements has been weighed against energy saving by growing more feedstuffs
in the region. The experiences in several countries of feed centre will be shown.

Session 09 Theatre 2

e-Cow: a web-based animal model that predicts herbage intake, milk yield and live weight change
in dairy cows at grazing

Baudracco, J.!, Lopez-Villalobos, N.I, Holmes, C.W.L, Comeron, E.A.°, Macdonald, K.A.3 and Barry,
TN, IMassey University, IVABS, Private Bag 11-222, Palmerston North, 5301, New Zealand, 2INTA
Rafaela, Ruta 34 Km 227, 2300, Argentina, 3DairyNZ, Private Bag 3221, Hamilton, 3240, New Zealand;
Jjbaudracco@yahoo.com

An animal model was developed in a web-based version. The model, named e-Cow, simulates a single dairy
cow at grazing, with and without supplementary feeding, predicting herbage dry matter (DM) intake, milk
yield, milksolids (fat plus protein), and changes in body lipid reserves and live weight, for the whole-lactation
on a daily basis. The model combines physical, metabolic and ingestive constraints in the prediction of
herbage DM intake, accounts for homeostatic and homeorhetic drives and is able to predict the performance
of Holstein Friesian (HF) cows of differing genetic merit. Inputs required are quantity and quality of herbage
and supplements, type of pasture (ryegrass or lucerne), pregnancy date, lactation number, body condition
score (BCS) and live weight at calving, strain of HF cow (North American, NA, or New Zealand, NZ) and
potential yields of milk, fat and protein. In validation analysis, the model showed satisfactory accuracy
of prediction, with concordance correlation coefficients over 0.80 for herbage DM intake, over 0.70 for
milk yield and over 0.60 for live weight change. The performance of cows grazing ryegrass-based pastures
was predicted for a situation with high pasture allowance (25 kg DM/cow/day, expressed at 4 cm above
ground level) and high quality pasture (11 MJ ME/kg DM) over a 305-day lactation. The model predicted
productions of 443 and 446 kg milksolids per cow and final BCS (scale 1-5) of 2.8 and 3.1 for NA and NZ
HF cows, respectively, when no supplements were offered. It predicted 611 and 553 kg milksolids per cow
and final BCS of 3.0 and 3.5 for NA and NZ HF cows, respectively, when 6 kg DM of concentrate were
offered. The web-based version of the e-cow model is a valuable tool for applied research, teaching and
extension purposes.
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Including rapeseed in the concentrate of grazing dairy cows improves nutritional quality of milk
Prestlokken, E., Storlien, T M., Helberg, A., Galmeus, D. and Harstad, O.M., Norwegian University
of Life Sciences, Department of Animal and Aquacultural Scienses, P.O. Box 5003, 1432 As, Norway;
egil.prestlokken@umb.no

Fat has the potential to reduce enteric methane emissions from dairy cows. However, it is essential to ensure
that the fat additive does not influence negatively the nutritional quality of milk. In Norway, rapeseed is
an actual source of fat, and the objective of this experiment was to study its effect on nutritional quality of
milk from grazing dairy cows. Eight multiparous dairy cows of the Norwegian Red breed weighing (mean
+ SD) 574+39 kg, were 34.1£13.5 DIM and producing 33.543.1 kg milk/d at the start of the experiment
were used. The cows (4 with and 4 without rumen fistula) were assigned to two treatments in a crossover
design. Cows were pastured day and night and supplemented with 9 kg/d concentrate in the milking parlor.
The experimental concentrate (RSC) constituted 100 g/kg ground rapeseed (62 g fat’kg DM), whereas
the control concentrate (CC) was without rapeseed (44 g fat’kg DM). Milk yield was measured on three
consecutive days in each period, and representative individual samples within period were analysed for
chemical composition. Daily milk yield were 26.4 and 26.9 (SEM=0.73, P=0.28) EKM/d for RSC and CC,
respectively. Milk fat content was 32.0 and 37.4 g/kg milk (P<0.05, SEM=2.3) for RSC and CC, respectively.
However, including rapeseed in the diet significantly (P<0.05) reduced the proportion of palmitic acid (23.6
vs. 21.9 g/100 g FA) and increased the proportion of oleic acid (25.6 vs. 36.1 g/100 g FA) in the milk. We
conclude that including rapeseed in the diet improved nutritional quality of milk without negatively effecting
milk yield, although milk fat content was decreased.

Session 09 Theatre 4

Including rapeseed in the concentrate of grazing dairy cows lowers enteric methane production
Storlien, TM.!, Beauchemin, K.%, Mcallister, T, Prestlokken, E.1, Helberg, A1, Galmeus, D.!, Risdal, M.!
and Harstad, O.M.!, INorwegian University of Life Sciences, Department of Animal and Aquacultural
Sciences, P.O. Box 5003, 1432 As, Norway, 2Agriculture and Agri-Food Canada Research Centre, P.O.
Box 3000, Lethbridge, Alberta, Canada T1J 4B1, Canada, tonje.storlien@umb.no

The objective of this experiment was to study whether providing rapeseed to dairy cows on pasture lowers
enteric methane (CH4) emissions. Eight multiparous dairy cows of the Norwegian Red breed weighing
(mean + SD) 574+39 kg, 34.1£13.5 DIM, and producing 33.5+3.1 kg milk/d at the start of the experiment
were used. The cows (4 with and 4 without rumen fistula) were assigned to two treatments in a crossover
design. Cows were pastured day and night and supplemented with 9 kg/d concentrate in the milking parlor.
The control concentrate without rapeseed (CC) contained 44 g fat’kg DM, whereas the experimental
concentrate (RSC) constituted 100 g/kg of ground rapeseed and had a fat content of 62 g/kg DM. Enteric
CH4 emissions were measured over 5 d in each period using the sulfur hexafluoride tracer technique. Milk
yield was measured on three consecutive days and its composition determined to calculate energy corrected
milk (ECM). Milk yield (ECM, kg/d) was similar for RSC and CC (26.4 and 26.9 respectively; SEM=0.73;
P=0.28). However, RSC lowered enteric CH4 emissions compared with CC (P<0.05) expressed as g/cow/d
(269 vs. 295, SEM=15.8) and as g/kg ECM (10.1 vs. 11.3, SEM = 0.58). We conclude that including rapeseed
in the concentrate is a strategy to reduce enteric CH4 emissions from dairy cows on pasture.

EAAP - 62"d Annual Meeting, Stavanger 2011 69



Session 09 Theatre 5

Effect of the feed allowance level on the growth performance of boars vaccinated against gonadotrophin-
releasing factor, using ImprovacTM, and consequence on nutritional requirements after the second
injection

Quiniou, N.I, Monziols, M., Colin, F?, Goues, T.! and Courboulay, V1 IFIP-Institut du Porc, BP 35104,
35650 Le Rheu, France, ZPﬁzer - Division Santé Animale, 23-25 avenue du Dr Lannelongue, 75668 Paris
Cedex 14, France; nathalie.quiniou@ifip.asso.fr

An over-consumption of feed is reported in male pigs vaccinated against boar taint (Improvac™) after the
second vaccination (V2). The increase in feed intake may result in increased body fatness and decreased
feed efficiency, when compared to boars. The effect of feed restriction on these criteria and on pig behavior
was investigated over the 22 to 115 kg BW range in a batch of 120 group-housed boars (five pigs/pen).
The male pigs were first vaccinated at 62 days of age and a second time (V2) at 130 days of age and then
slaughtered 4 to 5 weeks later. They were either fed ad libitum (AL treatment) or received a maximum
daily feed allowance of 2.5 (R2.5 treatment) or 2.75 kg/pig (R2.75 treatment). Behavioral observations and
lesion scoring were conducted on V2-6, V2+7 and V2+21 days. Between V2 and slaughter, feed allowance
in R2.75 and R2.5 treatments was 15 to 22% below average AL feed intake (3.20 kg/d), respectively. The
statistical analysis was performed with the BW at V2 or at slaughter introduced as a covariate so that
results were adjusted over a similar BW range. Feed restriction was associated with a reduced ADG after
V2 (871, 941 and 1017 g/d in R2.5, R2.75 and AL groups, P<0.001) but had no effect on FCR (3.00 kg/
kg on average, P>0.10) or backfat thickness at slaughter (13 mm, on average, P=0.08). A slight increase in
negative behavior was observed at the beginning of the restriction period resulting in higher lesion scores in
R2.5 and R2.75 pigs than in AL ones (P<0.05). According to our results, immunocastrated pigs should not
be restrictively fed during the late finishing period. Additional calculations are planned in order to model
the nutrient requirements after V2 using the InraPorc software.

Session 09 Poster 6

Effect of two alternative feed supplements on ruminal physicochemical parameters in dairy cows
Bayourthe, C. I Monteils, V.1, Julien, C.1, Aubert, T.? and Arturo-Schaan, M.2, ! Université de Toulouse INRA
UMR 1289 INRA INPT ENVT TANDEM, avenue agrobiopole, 31326 castanet tolosan, France, 2CCPA,
Zone d’activités Nord Est du Bois de Teillay, 35150 Janze, France; bayourthe@ensat.fr

Three Holstein dairy cows, fitted with ruminal cannulas, were allocated in a 3 x 3 Latin square design.
They were given a total mixed ration as control diet (CD) supplemented with 100 g/d of malate or plant
extract, plus inactivated yeast (MY and PEY, respectively) during a 28-d experimental period (10 d of diet
adaptation, 3 consecutive days for measurement and sampling, and 15 d of transition). Ruminal pH and
redox potential (Eh) were recorded hourly over a 9-h period from 1 h before to 8 h after the morning meal,
using the ex vivo method of Marden ef al. The Clark’s Exponent (rH) was calculated by integrating both
pH and Eh values in the Nernst’s equation: rtH = Eh (mV)/30 % 2 pH. Samples of ruminal fluid were taken
at0, 2,4, 6, and 8 h after feeding for VFA, NH3-N, and total lactate determinations. All data were analysed
using the SPSS software, using a repeated-measures model that included as main plot the effects of cow,
treatment, and period. Mean pH tended (P=0.077) to be greater with MY (6.36) and PEY (6.31) compared
with CD (6.20). Mean Eh and rH were significantly lower with PEY (-192 mV and 6.20) and with MY (-188
mV and 6.43) than with CD (-158 mV and 7.12). Total VFA remained constant between treatments. Acetate
concentration tended (P=0.08) to be greater in MY and PEY diets compared with CD (54 vs 49 mM). Others
VFA, lactate and ammonia concentrations did not differ among treatments. In conclusion, the stabilization
of pH with MY and PEY was not associated with a lower lactate concentration. Both supplements had a pH
stabilization effect, probably via their capacity to neutralize protons, and strengthened the reducing power of
the milieu. All these better conditions of ruminal environment could favor the activity of cellulolytic bacteria.
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Milk fatty acids content in buffalo fed two ryegrass diets
Chiariotti, A., Pace, V., Carfi, F. and Tripaldi, C., CRA-PCM, Animal Production, Via Salaria 31, 00015
Monterotondo (RM), Italy, vilma.pace(@entecra.it

To extend buffalo-based agriculture in dry areas, where maize cultivation is difficult, ryegrass was studied
as potential animal food, due to its reduced water requirements. At this purpose ten multiparous lactating
Mediterranean buffaloes were fed two isoenergetic (0.92 MilkFU/kg DM) and isoproteic (P=15%) diets
based both on ryegrass hay (group H) or ryegrass silage (group S). Milk fatty acids content was scored
on samples taken at 60 and 90 days in milking (DIM) extracted and methylated according to ISO/FDIS
14156-2001 and ISO/15884-2002 procedures for milk and milk products in general. Fatty acids methyl-
esters were analyzed by Gas Liquid Chromatography either for SCFA (Short Chain Fatty Acid C4:C8),
MCFA (Medium Chain Fatty Acid C10:C14), LCFA (Low Chain Fatty Acid >C: 18, oleic acid omitted)
and CLA (C18:2 cis-9, trans-11 isomer) content recorded as %/100 mg extracted fat. Data were analyzed
by ANOVA and statistical difference was discussed at P<0.01 level. Silage treatments did positively affect
milk fat yields (group S: 5.70 Vs group H: 5.13 kg/head/d), mozzarella production (group S:1.43 Vs group
H:1.26 kg/head/d) and LCFA (group S:2,48 Vs group H:2.05). As lactation progressed concentration of
LCFA decreased in both groups (H:1.89 VS 1.68 and S:2.71 Vs 2.31) confirming the tendency reported
in literature in cows. Considering that LCFA are from the diet or body fat depots the time effect could be
caused by change in nutrient intake and partitioning of energy between milk and body reserves. As lactation
progresses, body fat mobilization is reduced and eventually body reserves increase leading to a less LCFA
content. Results suggest that feeding ryegrass to animals is a valid option in arid areas to avoid intensive
crop irrigation and the silage treatment has a positive effect on milk quality.

Session 09 Poster 8

The effects of combining sodium hydroxide treatment with fungal cellulases on the in vitro fermentation
characteristics of wheat straw

Adebiyi, A.O. and Chikunya, S., Writtle College, Chelmsford, CM1 3RR, United Kingdom,
sife.chikunya@writtle.ac.uk

A few studies have attempted to evaluate the potential synergistic effects of combining alkalis with
exogenous fibrolytic enzymes for upgrading straws. In this study, wheat straw was treated with either
water (STR) or with 5% sodium hydroxide (NaOH) and subsequently treated with cellulases (40 IU /g DM)
from either Trichoderma reesei (TR) or Aspergillus niger (AN). The 6 treatments were: STR, STR+AN,
STR+TR, NaOH, NaOH+AN and NaOH+TR. Substrates were incubated using the in vitro gas production
procedure. Measurements of were taken after 3, 6, 12, 24, 48 and 72 hrs. Cumulative total and rate of gas
production differed significantly among the treatments at all incubation times (P<0.05), both the effects
of NaOH and enzyme type were significant. After 72 hrs, NaOH+AN produced the most gas whilst STR
produced the least gas, with means of 336 and 177 ml/g OM respectively. At all times, treating with NaOH
reduced NH;-N compared to not treating with NaOH (P<0.05). The effects of using the two cellulases on
NH;-N were variable. Trichloroacetic acid precipitable-nitrogen increased in NaOH-treated compared to
non-alkali treated samples (P<0.001). After 12, 48, and 72 hrs incubation, neutral detergent fibre digestibility
(NDFD) was increased by both alkali treatment (P<0.001) and by the addition of fungal cellulases (P<0.001).
However, NaOH alone tended to be more effective at improving NDFD than using fungal cellulases alone
or in combination with NaOH. At 72 hrs NDFD values were: 854, 825, 721 for NaOH, NaOH+AN and
NaOH+TR, compared to 584, 552 and 545 g/kg DM for STR, STR+AN, and STR+TR respectively. As
in previous studies, these results demonstrate efficacy of NaOH as means for upgrading straws. Although
using fungal cellulases improved gas production with or without alkali treatment; it did not elicit any
further improvements on NDFD. It suggests that NaOH treatment is effective on its own and the benefits
of combining it with exogenous fungal cellulases are marginal.
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High-yielding dairy cows and contet of non-structural carbohydrates in the nutrition during a
transition period

Mudrik, Z.!, Hucko, B.1, Kodes, A.!, Polakova, K.? and Kudrna, V2, I Czech University of Life Science,
Prague, Department of Microbiology, Nutrition and Dietetics, Kamyckad 129, Prague 6 - Suchdol, 165 21,
Czech Republic, *Institute of Animal Science, Prague-Uhiinéves, Pratelstvi 815, Prague - Uhiinéves, 104
00, Czech Republic; Mudrik@af-czu.cz

The aim of this study was to evaluate the effect of the high content of non-structural carbohydrates (NFC)
in high-yielding dairy rations before and after parturition (21days before and 50 days after carving) on
dry matter intake and milk production. Thirty-six high-yielding dairy cows were allocated into one of the
three well-balanced groups (C, E 1 and E 2). Rations in each group differed in the content of non-structural
carbohydrates. Control group — C received diet containing 33.7% NFC/kg dry matter, group E received
diet with content of 40.8% NFC/kg dry matter, E 2 group have diet with 47.6% of NFC/kg dry matter.
From the first day post partum, all cows received the same ration TMR ad libitum. The cows were observed
dry matter intake, milk yield, live weight, BSC, some values in blood and rumen fluid. Average daily dry
matter intake before calving was highest in group C — 14.32 kg/head. Differences between groups were
statistically significant (P<0.05). Dry matter intake after calving was stabilized. The highest milk yield is in
group E 1 (43.71 kg/head/day), but the fatness of the total production of milk and milk fat were lowest. The
highest fat content (4.10%) and fat corrected milk production (44.03 kg/head/day) were recorded in group
E 2, while the highest concentration of milk protein was detected in the milk group E 2. The concentration
of NFC in the ration of dairy cows before parturition did not affect dry matter intake post partum or milk
yield, milk composition, live weight, either as measured parameters in blood serum, and the value of rumen
fluid after calving.

Session 09 Poster 10

Effects of different levels of sunflower residue silage replacing with alfalfa hay and corn silage on
nutrient digestibility of Mohabadi dairy goats

Pirmohammadi, R., Urmia university, animal science, Urmia university-Urmia city, 0098441, Iran;
r.pirmohammadi@urmia.ac.ir

There is a shortage of feedstuffs in many countries. The use of agricultural by-products is often a useful
way of overcoming this problem. Sunflower residuals are one of these by-products. Using such by-products
for animal feeding is a means of recycling which otherwise, if accumulated, might cause environmental
pollution. /n vivo digestibility data on sunflower silage (SRS) that can be used in the formulation of diets
for animals are limited. This experiment was conducted to study the effects of replacing alfalfa hay and corn
silage with different levels of sunflower residual silage on feed nutrient digestibility of Mohabadi goats.
Eight goats with 6045 kg of BW fed experimental diets in a Latin square design 4x4 with change over
design arrangement. Four treatments (1, 2, 3 and 4) included 0% (control), 30%, 60% and 90% replacement
of alfalfa hay and corn silage with SRS, respectively. The results showed that dry matter intake (DMI) of
experimental goats was significantly different between the treatments (P<0.05). The highest and the lowest
DMI were shown in the treatments 2 and 4, (1.45 and1.062 kg), respectively. DM, OM, CP and NDF
digestibility was significantly different between the treatments (P<0.05). It may conclude that alfalfa hay
and corn silage can be substituted with SRS at up to 60% level of substitution with no negative effects on
nutrient digestibility of Mohabadi goats.
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Potential for conservation of local livestock breeds through delivery of ecosystem services
Small, R.W., Liverpool John Moores University, Natural Sciences and Psychology, Byrom Street, Liverpool
L3 3AF United Kingdom; r.w.small@ljmu.ac.uk

Many valued terrestrial habitats in Europe are not natural but are the product of centuries of agriculture,
including the grazing of livestock. Their conservation frequently requires management, particularly to
prevent succession to woodland. Where grazing was the traditional management which was instrumental in
creating the habitat it is often now the preferred means of maintaining the conservation interest. Although
there are alternatives, such ‘conservation grazing’ is seen as a natural means of management that increases
both plant and animal diversity. Conservation grazing also provides opportunities for local and possibly
endangered breeds, which are seen as both an element of the cultural heritage and as adapted to local
environmental conditions. Thus conservation grazing can also contribute to the maintenance of farm animal
genetic resources. In addition, many European countries have support measures for such breeds which
encourage breeders to participate in approved breeding programmes. The U.K. takes a different approach by
providing support only through agri-environment measures, with no requirement for farmers to participate
in breeding programmes. As well as clear benefits for the conservation of farm animal genetic resources
this approach also entails risks, as the livestock may be perceived solely as a means of delivering ecosystem
services, rather than for their intrinsic societal value. This review explores the relationships between grazing
and ecosystems biodiversity, the contribution conservation grazing can make to the conservation of farm
animal genetic resources and the value of approved breeding programmes.

Session 10 Theatre 2

Traditional low producing dairy breeds used as suckler cows, a threat or a future oriented solution?
Scether, N. and Rehnberg, A.C., Norwegian Genetic Resources Centre, P.O. Box 115, N-1431 As, Norway;
nhs@skogoglandskap.no

During the last ten years the total number of cattle in Norway has been reduced with 10% whereas the
number of suckler cows has increased with 152%. As no beef cattle breeds are native to Norway, most of the
suckler cows are of imported breeds. However, an increasing number of herds with the native and endangered
cattle breeds are being kept as suckler cows, thus the breeds are traditionally dairy breeds. Figures from the
The Norwegian Genetic Resources Centre show that up to 85% of the cows of one of these six breeds are
now kept as suckler cows. This particular breed has a yearly milk yield of 3,000 kg whereas the other five
native and endangered dairy breeds have an annual milk yield of 4,000 kg. The average annual milk yield in
Norway is 7,000 kg. These figures might explain why the endangered breeds are preferred used as suckler
cows to dairy cows. However, some farmers dislike this development as they fear that using endangered
and traditionally dairy breeds as suckler cows will destroy the milk and udder traits, and that the traditional
knowledge on dairy production based on these breeds will vanish. The farmers with suckler cows correspond
to this concern that breeding work and utilisation of farm animals always have been a dynamic process
and without finding new market for the endangered breeds they are much more threatened by extinction.
The study will present more figures on the development of how utilisation of the endangered breeds have
developed and changed during the last 10 years. According to the Convention on Biological Diversity (CBD)
in situ conservation is the fundamental requirement for the conservation of biological diversity. Furthermore
The Global Plan of Action for Animal Genetic Resources states that the cultural importance of animals is a
key factor in in situ conservation. Both these documents stress the importance of in sifu conservation, but
there is no guidance on how to handle changes in markets and thereby utilisation of breeds.
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The Norwegian Coastal Goat, the queen of the coastal alpine heaths in Norway
Stubsjoen, L. and Scether, N., Norwegian Genetic Resources Centre, P.O. Box 115, 1431 As, Norway;
nina.sather@skogoglandskap.no

As a result of land-use change the cultural landscape in Europe has gone through big changes during the
last decades. The area reduction by 80% of the coastal heathlands, which represents a 4-5,000 year old
cultivated landscape type, illustrates how dramatic this alteration has been for some landscape categories,
and explains why this ecosystem is classified as greatly endangered under the EC Habitats Directive. This
landscape borders the Atlantic coast from Northern Norway to Portugal and is a result of adaptation and
interaction between humans and their farm animals; mainly native and extensive sheep breeds. However,
at the north-west part of the Norwegian coastline, characterized by steep alpine mountains, the topography
might be too tough even for these adapted sheep breeds. In this region the main traditional browser is the
Coastal Goat. Even if this livestock production is part of a several hundred year old tradition, the Coastal
Goat breed was more or less unknown to Norwegian authorities up to the middle of the 1990s. During the
last 15 years a conservation programme for the breed has been carried out. The breed is still under serious
threat as the female population consists of 300 goats and only 15-20 herds. The main product from this
breed is four year old castrates, illustrating how extensive this production is. The main challenges in the
conservation programme have been lack of interested local farmers and restrictions on moving animals
across borders set by the animal health authorities. Bucks bought for semin production have shown signs
of inbreeding depression by poor semin quality, hardly usable for ai. The inbreeding depression might be
solved by exchanging animals from flocks at different sides of the mentioned animal health border, requiring
dispensation by the animal health authorities. Improved local respectability is needed to achieve renewed
interest. A new chapter in the conservation programme is initiated by inviting a wide range of stakeholders
to a joint effort to secure this unique breed.

Session 10 Theatre 4

The development of population structure and inbreeding parameters in dairy cattle breeds kept for
conservation and grazing purposes

Rehnberg, A.C. and Scether, N., Norwegian Genetic Resources Centre, P.O. Box 115, 1431 As, Norway;
anna.rehnberg@skogoglandskap.no

Since 1990 five of the six endangered dairy cattle breeds in Norway have been recorded in electronic herd
books. With population sizes around 100 cows, the main breeding goal for the breeds since 1990 has been
to increase the population sizes and breed as many males and females as possible. The farmers have been
strongly advised to keep high focus on kinship, and some reduced focus on milk yield and growth rate in their
breeding practice. This has been a challenge, as farmers in general have a high focus on the importance of
improving traditional production traits. However, since these breeds have significantly lower milk production
than the dominating dairy breed in Norway, Norwegian Red, 4,000 kg/yr and 7,000 kg/yr, respectively,
the endangered breeds are mainly kept as suckler cows where annual milk yield is of less importance.
The electronic herd books have offered advice to the farmers on where to find pure bred and relatively
unrelated bulls for their cows, either as live breeding bulls or as ai-bulls from the gene bank established and
continuously extended by Geno in cooperation with Norwegian Genetic Resources Centre. The study on
the development of the population structure presents data on annual numbers of breeding females, breeding
sires and born calves during two decades, from 1990 to 2009 for five native and endangered dairy cattle
breeds. The potential breeding female population (> two yrs) for all breeds increased by between 180%
and 280% during the decade from 1990 to 2000, whereas the increase in females in the following decade
varied between 2% and 350%. The population data for the breeds in 2009 varied between 186 and 785
females. The annual numbers of breeding sires per born calve varies between two and seven calves/father/
year for the whole period and over all breeds, indicating that the farmers have succeeded in using a high
share of breeding males in the breeding work. More parameters on inbreeding, such as AF, will be presented.
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Harmonization and joint evaluation in Interbull MACE as basis for genomic evaluation
Wickham, B., ICBF & Sheep Ireland, Highfield House, Shinagh, Bandon Co. Cork, Ireland;
bwickham@jicbf.com

Over the last forty years dairy cattle breeding has become increasingly international while phenotype
recording, the very basis of genetic improvement, remains a local and largely national activity. A key
development has been the formation of Interbull and the establishment of the Interbull Centre, located at
SLU in Uppsala Sweden, to provide international genetic evaluation services. The development of this
important infrastructure is the product of a unique international partnership between organisations involved
in; performance recording, operating national cattle breeding databases, conducting genetic evaluations and
undertaking cattle breeding research. It provides dairy farmers and commercial cattle breeding organisations
world-wide with information that has enabled rapid genetic change. The key steps in creating this powerful
and widely used system include; establishing international identification standards, development of MACE,
development of standards for national evaluations to be accepted as inputs to international evaluations and
the development of an agreement for data sharing between evaluation units world-wide. Interbull’s regular
meetings and workshops have become one of the most important international forums for the sharing of
knowledge and research findings relevant to cattle breeding. This infrastructure has enabled dairy breeders
to quickly exploit the benefits of genomic selection and has great potential to deliver further benefits in the
future. In the immediate future the key role for Interbull is to ensure the on-going availability of MACE
evaluations free of biases due to genomic pre-selection and facilitating international genomic evaluations
consolidating information from several countries.

Session 11 Theatre 2

Opportunities to optimize the role of functional traits in dairy breeding goals using genomic
information

Strandberg, E., Swedish University of Agricultural Sciences, Department of Animal Breeding and Genetics,
P.O. Box 7023, 75007 Uppsala, Sweden; Erling.Strandberg@slu.se

Functional traits have received renewed interest in recent years in several countries. Part of the reason for
that is that previous selection and breeding programs have overemphasized production traits, resulting in
a correlated decrease in functional traits. However, even if fertility and health traits are included in the
breeding goal, genetic response in these traits may be low, unless sufficient number of daughters are tested
for each sire. The relative accuracy of, say, milk yield (h2=0.3) vs fertility (h2=0.05) is 2.1 if 50 daughters
are tested, but 1.4 with 150 daughters. Thus, even with large daughter groups, relative response is different
from that indicated by the breeding goal weights. One of the potential advantages of genomic selection is
that the ‘phenotypes’ of the bulls in the reference population are daughter averages (or EBVs) based on
several hundreds of daughters, making the accuracy of the measure, and thus of the genomic BVs, almost
equal for all traits. This would give a genetic progress in breeding goal traits in good agreement with the
breeding goal weights. Given that the reference population bulls are sufficiently old, their daughters will
also have observations on traits measured later in life, making it possible to select for, say, longevity more
efficiently than in progeny testing. However, it is possible that in extending the reference population, e.g.
by including data from several countries, mainly information on production will be included, because
these traits are always recorded and in a more standardized way. There might also be more genotype by
environment interaction for functional traits than for production traits. Another opportunity is to measure
traits that are expensive to record, in experimental farms or cooperator herds. Cooperation across countries
and universities can create a reference populations of enough number of cows with, say, progesterone
measures, to give reasonably accurate GBVs for selection of bulls.
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Animal breeding in the genomics era: challenges and opportunities for the maintenance of genetic
diversity

Simianer, H., Chen, J. and Erbe, M., Georg-August-University, Department of Animal Sciences, Albrecht-
Thaer-Weg 3, 37075 Gottingen, Germany, hsimian@gwdg.de

Genomic tools are being rapidly adopted in farm animal selection programs, with dairy cattle taking the
lead. While an increased rate of genetic gain per year is expected with genomic selection, it remains to be
studied which impact this has on the maintenance of genetic diversity. Genomic selection requires large
calibration sets, which limits the possibilities to implement it in small breeds, and may widen the gap
of the achievable genetic progress in large breeds (like Holstein) versus many small breeds, thus posing
an additional threat on small breeds. Potential strategies to overcome this problem, such as across breed
calibration studies, are discussed. It is further argued that genomic selection within a given breed has a
built-in property of selecting a more diverse set of candidates, and, by this, maintaining diversity. This is
most relevant for traits of small heritability, where traditional BLUP-based approaches result in family
selection, i.e. in recruiting groups of related candidates. Genomic selection removes this dependency of the
extent of family selection on the degree of heritability, which will be illustrated both with simulated and
empirical data. Additionally, the composition of the calibration set is shown to have a measurable impact
on the representation of sire families in the selected proportion, which raises the general question of the
optimal composition of the calibration set. Further, approaches of actively balancing genetic progress and
loss of genetic diversity using genomic tools are addressed. While there is a good chance to reduce the
loss of diversity per generation in genomic selection programs, the loss of diversity per year (or per unit
of genetic progress) will likely be increased. It might be taken into consideration to invest a proportion of
the achievable short-term genetic progress into the maintenance of genetic diversity and fitness, resulting
in an increased potential long-term genetic progress.

Session 11 Theatre 4

Application potential of genomics beyond elite animals’ evaluations

Winters, M. and Coffey, M.P?, IDairyCo, AHDB, Stoneleigh Park, Kenilworth, Warwickshire, CV8 2TL,
United Kingdom, 2SAC, SLS, Roslin Institute Building, Easter Bush, Midlothian, EH25 9RG, United
Kingdom; Marco.Winters@dairyco.ahdb.org.uk

Since the availability of low cost genotyping, many countries have introduced genomic evaluations for dairy
cattle. Application to date has mainly been restricted to the screening and evaluation of elite males and
females to accelerate genetic gain and reduce costs of progeny testing. However the potential of genomic
data beyond this specific application is large in the wider population, and is set to become even more
informative with the availability of increasing numbers of whole-genome sequences and low density (and
lower cost) genotyping combined with imputation. Immediate applications being proposed with the lower
density SNP chips are (1) animal identification and parentage validation using around 100 SNPs, and (2)
female young stock screening using around 3,000 SNPs. SNP data is being used to test for known genetic
defects, most of which are patented; however the ability to detect new genetic defects is becoming easier and
with accelerated rates of gain is increasing in importance. Future applications for herd management will be
developed, and might be applied to areas such as vaccine or drug sensitivity and specificity, feeding regimes
tailored to the genetic profile, product traceability, individual mate selection. Critical to the success of these
will be the collection of existing and new phenotypes combined with international standardization of trait
definitions. For farmers to widely engage with genomics, efficient and cost effective new services will be
needed to facilitate the genotyping of the most informative animals in each herd, utilizing the repository of
genotypes in each country (or population). Maximum long term exploitation potential will be achieved by
international sharing of data and coordinated international monitoring of inbreeding/SNP homozygosity.
In order to ensure widespread application, it is important to enable unrestricted usage of the SNP data, free
from patent right restrictions.
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Implementation of genomics in dairy cattle breeding schemes and uptake by the farmers: North
American perspective
Funk, D., Genus, 1525 River Road, DeForest, Wisconsin, 53532, USA; dfunk@absglobal.com

Genomic predictions of genetic merit for dairy cattle became official January 2009 in the US and August
2009 in Canada. The breeding industry has widely incorporated genomic predictions into breeding programs,
especially Al companies and breeders of elite genetic merit animals. Currently genomic evaluations are
publicly available for females, older bulls, and only selected unproven bulls; for other bulls <2 years of age
evaluations are provided only to Al companies. Number of young bulls progeny tested has been reduced,
although reduction in numbers is not universal among Al companies. Usage of unproven bulls as sires of
sons has increased dramatically, estimated at 50% for current contract matings. There is increased ownership
of elite genetic-merit females by Al companies, especially heifers. Multiple genotyping panels are now
available; more than 40k females have been genotyped as of March 2011, with nearly 50% genotyped
using the Illumina 3k panel. To date there has been limited genotyping of entire herds when the herd
owner pays for genotyping. Few animals have been genotyped with higher density panels (>600k SNPs) if
previously genotyped with lower density options. International collaborations likely will result in adding
several thousand dense genotyped (>600k SNPs) Holsteins, mostly daughter proven bulls, to the genomic
database. Farmers have much greater access to semen from genomic young sires than previously, although
marketing efforts differ by Al companies. Semen prices for most genomic young sires are substantially lower
than for proven bulls of similar genetic merit. The inflow of performance data from traditional progeny
test programs may decline with genomics, especially conformation data. In the US, a Dairy Data Alliance
(DDA) responsible for stewardship of national data resources is being established. This Alliance will be
governed and funded by the industry and will identify data needs of the future and calculate and distribute
genomic evaluations.

Session 11 Theatre 6

Implementation of genomics in dairy cattle breeding schemes and uptake by the farmers: European
perspective

Reents, R., IT Solutions for Animal Production (vit), Heideweg 1, 27283 Verden, Germany,
reinhard.reents@vit.de

Traditional selection schemes in dairy cattle have been based on BLUP estimated breeding values (EBV)
from progeny testing schemes. Selection response has been high but progeny testing breeding programs
are rather costly. Genotyping of single nucleotide polymorphisms (SNP) markers has given animal
breeders a powerful, cost effective new tool. Key factors for a successful implementation are highly
reliable conventional EBVs on a considerably high number of bulls that have been genotyped. It has been
shown that combining bull data from several countries can effectively increase the reliability of genomic
enhanced EBVs(GEBYV). Availability of MACE EBVs through the international genetic evaluation service
of Interbull is the input to combined genomic evaluation systems. Collaboration in Europe has happened
either in bilateral swapping of bull genotypes, or collaboration in consortia like EuroGenomics (Holstein) or
Intergenomics for the Brown Swiss populations. The latter have implemented a genomic evaluation system
in the framework of Interbull with the Interbull centre as service provider. Reliabilities of GEBVs from
large reference populations are nearly as high as reliabilities from progeny tested bull EBVs. A recently
introduced validation procedure by Interbull/ICAR assures that a given genomic evaluation system yields
unbiased GEBVs. Because of the cost effective way of calculating young bull GEBVs the selection intensity
has increased dramatically. Some countries report that ten times more young bulls are now genomically
evaluated compared to the number of bulls that were selected for entering a progeny test before. Farmers
are using these highly selected bulls. High selection intensity along with a shortened generation interval
can lead to a significant increase in inbreeding with a given time frame and puts an increased responsibility
for monitoring this to Al centres and breeding organisations.
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Genomic selection from a farmer’s point of view
Gunnarrson, L.1., Viking Genetics, Box 64, 532 21 Skara, Sweden; lars.inge(@skottorpssateri.se

As farmer we have about 1,150 ha with a milk quota of 7,000 tons divided on 530 Holstein cows and 120
SRB cows. Average milk production is 11,900 kg/cow. In addition to being chairman of VikingGenetics,
I am board member of the Swedish Dairy Association and chairman of Nordic Genetic Cattle Evaluation,
NAV. The goal for working with genomic selection is to increase genetic progress. By genomic selection
we can achieve a more balanced genetic progress than by traditional progeny test — differences in reliability
between functional and production traits is less for genomic breeding values than for traditional breeding
values based on large progeny groups. In a Nordic context, genomic selection in particular gives better
results for functional traits with low heritability like mastitis resistance, resistance against other diseases,
calving ease and female fertility for young animals. The Nordic Total Merit Index, NTM, has high weight on
these economical important functional traits, giving the farmers full benefits from using genomic selection.
Dairy farmers in Finland, Sweden and Denmark can now order genomic test on females, and all young
bulls used for Al have been genomic tested. Genomic breeding values are today used as a strong selection
tool for young bulls and females for flushing. VikingGenetics expect that the genetic trend gradually will
increase along with improved genomic prediction in coming years and the genetic progress will probably
be about fifty percent higher than in the traditional progeny testing scheme. Implementation of HD Chip
in addition with sequencing will give possibilities to build up the future reference bulls and open up for
higher efficiency in exploring new traits like female production efficiency and milk components such as fatty
acids and differences in protein quality. Therefore the Milk Genomic project is also an important area for
having future progress in milk production. Genomic breeding values will certainly strengthen the selection
procedure and possibilities for using more outcross sires.

Session 11 Theatre 8

Interbull’s role in the era of genomics
Philipsson, J., SLU, Dept of Animal Breeding and Genetics, Box 7023, S-75007 Uppsala, Sweden,
Jan.Philipsson@slu.se

Effects of animal breeding have historically been boosted at certain times by important technical discoveries
or theoretical developments. The globalization of cattle breeding has been possible due to the possibility of
using frozen semen of individual bulls across the world. The issue of identifying which are the best bulls to
be used got a boost by the development of the mixed-model procedures (BLUP) supported by the enormous
computer capacity developments. Further developments (MACE) have enabled the opportunity to evaluate
practically all Al bulls across countries. And now we are in the midst of a technical break-through where
technology developments including sequencing of the cattle genome combined with use of quantitative
genetic methods form the basis for genomic selection. During the past 20 years an enormous development
has taken place in the major dairy breeds. Interbull has played an important role for this development as
facilitator through delivery of genetic evaluations to be used across countries, so that all bulls are ranked
correctly for the predominant environment of each country or region — a win-win situation for both importers
and exporters of semen. The achievements, so far reaching 73 populations representing six breeds in 30
countries and more than 40 traits, have been supported by the collaborative research conducted by Interbull
Center and its partners attracting top scientists around the world. The regularly arranged open seminars and
technical workshops have laid the basis for a spirit of cooperation and freely sharing of research results and
practical experiences. In the era of genomics experiences already show an increased need of cooperation
and sharing of experiences for the industry to fully benefit from adoption of this new fast developing
technology. Additional activities at the Interbull Center might include sharing of information on genotyped
or sequenced bulls, estimation of SNP effects, and an increasingly important task of monitoring genetic
trends, genetic diversity and inbreeding.
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Contribution of rumen ciliates to host digestive system: usefulness of specific genes sequences
Belanche, A.' and Balcells, J.2, ! Aberystwyth University, Institute of Biological, Environmental and Rural
Sciences, Penglais, Aberystwyth SY233AL, United Kingdom, 2ETSEA, Departament de Produccio Animal,
Av. Alcalde Rovira Roure 191, LLeida, Spain; balcells@prodan.udl.cat

Microbial protein is the main source of protein for ruminants. Therefore the ability to distinguish between
microbial N and non-microbial N represents a crucial point in the ruminant’s nutrition. By combining
adequate digesta flow and microbial markers microbial yield can be estimated. However, no marker has
proven completely satisfactory. The existence of specific microbial rDNA sequences (DS) may help to
overcome these limitations. Several studies were carried out to validate the use of DS as microbial markers,
initially survival of microbial DS throughout gastric digestion and factors involved were analysed. Gastric
acidity had a significant effect on DS integrity; pH 1.2 hydrolyzed almost all incubated DS although pepsin
had a limited effect and the presence of fibre mitigated the negative effect of the acidity on the DS. Under
simulated abomasal conditions almost all the bacterial DS and around 78% of protozoal DS maintained their
molecular integrity and were detected after the incubation. In vivo survival of microbial DS was studied
in two groups of five lambs sacrificed at weaning and fattening stage. If microbial DS are able to by-pass
acidic digestion then they can be use as novel and specific microbial marker. This point was evaluated and
its efficacy compared with purine bases (PB) as a microbial marker. The survival of microbial DS was
determined in three digestive sites (omasum, abomasum and duodenum) but no differences were observed,
suggesting that DS maintains the molecular stability along the digestive tract. Bacterial 16S and protozoal
18S rDNA sequences persisted through the gastric digestive tract and their utilization as a high-specific
microbial marker must be considered. In conclusion, DS can be considered as potential microbial markers
to estimate microbial protein synthesis.

Session 12 Theatre 2

Effect of different sources of non-protein nitrogen on the ciliated protozoa concentration in Nellore
steers

Corte, RR.PS., Nogueira Filho, J.C. 1 Britto, EO.1, Leme, PR.! and Manella, M.%, {Faculdade de Zootecnia
e Engenharia de Alimentos, Av Duque de Caxias Norte, 225, 13635900, Brazil, 2Alltech do Brasil, Rua
Curio, 312, Araucaria, 83705552, Brazil; jocamano@usp.br

To evaluate the effect of replacement of soybean meal (SBM) by different non-protein nitrogen sources
(NPN) on ruminal ciliated protozoa, four rumen-fistulated Nellore steers were fed four diets: 1) CTL
(Control diet): 12% SBM and 1% urea, 2) O: 6% SBM and 1.8% slow-release urea (Optigen®), 3) U: 6%
SBM and 1.7% urea, and 4) UO: 6% SBM, 1.0% urea and 0.7% Optigen®. Diets had 78.5% concentrate
and were isonitrogenous (15.5% CP), isocaloric (77.4% TDN) and similar in rumen degradable protein
(10.4%). Treatments were tested in a 4x4 Latin square and data were analyzed by SAS software. On d2 and
d5 following 14-d adaptation, rumen fluid samples were taken before and at 4 h after feeding. In order to
identify the ciliate protozoa a Sedgwick-Rafter counter cell and an optic microscope with slide area of 0.4362
mm? were used. The number of ciliated protozoa was higher (P<0.001) at 4 h after feeding (48.3x10%/ml)
than before feeding (46.8 x 10°/ml). Compared to CTL, NPN sources presented higher numbers (P<0.001,
for all genus) of Entodinium (CTL=28.8, 0=34.8, U=35,3 and UO=40.2 x 105/ml), Diplodinium (CTL=1.9,
0=3.0, U=3.3 and UO=3.4 x 10°/ml), Epidinium (CTL=1.7, 0=2.7, U=2.4 and UO=3.1 x 10%/ml), Isotricha
(CTL=2.1, 0=3.1, U=2.7 and UO=3.6 x 103/ml), Dasytricha (CTL=1.8, 0=2.7, U=2.5 and UO=3.5 x 10°/
ml), Ostradinium (CTL=0.9, 0=1.0, U=1.1 and UO=1.3 x 10°/ml), Euliplodinium (CTL=0.7, 0=0.8, U=1.0
and UO=1.3 x 10%/ml), and total ciliated protozoa (CTL=37.9, 0=48.0, U=47.9 and UO=56.3 x 10/ml).
The combination of NPN sources (UO diet) showed superior numbers when compared with O diet for all
ciliated protozoa (P<0.001). Ciliated protozoa were increased by nitrogen source supplementation.
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Effect of forage source and a supplementary methionine hydroxy analogue on rumen fermentation
parameters

Whelan, S.J., Mulligan, F.J., Callan, J.J. and Pierce, K.M., University College Dublin, Agriculture, Food
Science and Veterinary Medicine, Animal Nutrition Building, UCD Lyons Research Farm, Newcastle,
Dublin, 0, Ireland, stephen.c.whelan@ucd.ie

Optimising rumen function is essential for the efficient capture of dietary nutrients and maintenance of
animal health. This trial investigates the effect of (1) forage source (grass silage (GS) vs. maize silage (MS))
and (2) supplementary methionine hydroxy analogue (HMBi) on rumen pH, VFA and NH,-N over time in
dairy cows offered low crude protein (133 g kg DM!) total mixed rations (TMR). Four ruminally cannulated
dairy cows were offered 1 of 4 dietary treatments in a 2*2 factorial, Latin square design. The diets were GS
based TMR, GS based TMR + HMBi, MS based TMR and MS based TMR + HMBI. Diets were iso-energetic
(0.96+0.013 UFL kg DM!) and iso-nitrogenous (98+2 g PDI kg DM"!). Diets contained 440 and 360 g
kg DM"! concentrate for GS and MS based diets respectively. Animals were housed in metabolic stalls to
facilitate collection of rumen fluid every 2 h for 48 h. Data was analysed using PROC MIXED of the SAS
institute. There were no effects of HMBI supplementation on measurements. Rumen pH (6.2+0.07) was
unaffected (P>0.05) by diet. There were strong effects (P<0.01) of time on pH with lowest pH (5.9+0.07)
approx. 14 hr post feeding. Rumen VFA concentrations (mmol I'! + s.e.d.) were higher (P<0.05) in cows
offered GS (114+£2) vs. MS (108+2) based diets and peaked (125+3) approx. 14 hr post feeding (P<0.01).
Rumen ammonia nitrogen (NH;-N) (mg ml! +5.e.d.) was lower (P<0.05) in cows offered MS (56+1.8) vs.
GS (62+1.8) based diets. Peak NH;-N (91+4.1) occurred approx. 2-4 h post feeding (P<0.05). The reduction
in rumen pH was related to increased VFA concentrations. However, at no time was the pH low enough
to be classified as sub acute ruminal acidosis. Rumen NH,-N concentrations were optimum for microbial
growth. These data sugest that HMBI exhibits a good degree of rumen protection.

Session 12 Theatre 4

Nutrients digestibility and blood constituents of dairy buffaloes fed diet supplemented with flaxseed
Kholif, SMI Morsy, T AL Abedo, A.A.2, El-Bordeny, N.E.3, Abd El-Aziz, M.! and Abdo, M.M.!, ! National
Research Center, Dairy Science Dept., Dokki, Giza, 12622, Egypt, 2National Research Center, Animal
Production Dept., Dokki, Giza, 12622, Egypt, >Faculty of Agric., Ain Shams Univ., Animal Production
Dept., Cairo,Egypt, 68, Egypt; abedoaa@hotmail.com

Twenty one multiparous lactating buffaloes averaging 561 kg body weight (BW) were allotted at calving
to three groups of seven buffaloes blocked for similar calving dates to determine effects of feeding crushed
flaxseed on nutrients digestibility and concentration of some blood metabolites. Buffaloes within each block
were assigned to one of 3 dietary treatments: C: Control (total mixed ration consisting of soybean meal,
cottonseed meal, sunflower meal, yellow corn, wheat bran and berseem clover containing no flaxseed, CF17:
Control with 17 g/kg DM crushed flaxseed, and CF34: Control with 34 g/kg DM crushed flaxseed as a
source of linolenic acid. Diets were fed for ad-libitum intake from calving to week 16 of lactation. Crushed
flaxseed supplementation had no effect on BW and dry matter intake (12.65, 12.68 and 12.63 kg/day, for
C, CF17 and CF34, respectively). Flaxseed supplementation improved nutrients digestibility. Digestibility
of OM was 69.0, 73.8 and 73.0% for C, CF17 and CF34, respectively. Diets’ nutritive value (TDN) was
49.4, 63.3 and 62.9% and DCP value was 12.0, 12.9 and 12.8% for C, CF17 and CF34, respectively. Blood
serum concentrations of total protein (66, 69 and 76 g/1), globulin (32, 32 and 41 g/1) and total lipids (2.68,
2.83 and 2.92 g/1, for C, CF17 and CF34, respectively) were increased at the highest level of flaxseed,
while cholesterol (1.46, 1.33 and 1.25 g/l for C, CF17 and CF34, respectively) was decreased with flaxseed
supplementation.
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Milk urea nitrogen (MUN) as a tool to assess the nutritional status of buffaloes in Iran
Golghasemgharehbagh, AL Pirmohammadi, R.?, Ghoreishi, S.F3 and Rezaei, S.A.%, IPayame Noor
University, Department of Agriculture Science, 19395-4697 Tehran, 90441 Urmia, Iran, >Urmia University,
Department of Animal Science, 365 Urmia, 90441 Iran, 3Jihad Agriculture Association, Animal Science,
Jihad Agriculture Association, West Azarbaijan, 90441 Urmia, Iran, *Urmia University, Department of
Pathobilogy, 365 Urmia, 90441, Iran; A GH gharebagh@yahoo.com

In recent years, an adequate supply of protein and energy to dairy animals has been increasingly constrained.
A higher demand for milk protein relative to other milk constituents puts more emphasis on the adjustment
of available protein and energy supply to stimulate milk protein synthesis. Milk urea nitrogen (MUN) may
be used as a management tool to improve dairy herd nutrition and monitor the nutritional status of lactating
dairy herds. Buffalo breeding in the western Azerbaijan province of Iran is under rural conditions which
according to climatic conditions, breeding systems and buffalo population, can be divided into three regions
(North, Central and South). To monitor MUN, samples of morning and evening milkings were collected
monthly from the buffaloes for 3 months. The MUN was estimated by according to the segmented flow
method as described by De Jong et al. Data were subjected to ANOVA statistical analysis and mean values
were compared with Duncan test. Results showed that average MUN concentration in the South (10.8
mg/dl) was significantly (P<0.05) higher than in the Central (8.8 mg/dl) region. The MUN concentration
between North (10.2 mg/dl) and South was not significantly different. Moreover, in all areas, MUN in
morning samples was lower than in evening samples. This may be due to the difference between feeding
at morning and at evening. It was concluded that buffaloes under these rural conditions receive insufficient
dietary protein.

Session 12 Theatre 6

Nutritional regulation of mammary protein synthesis
Hanigan, M. and Arriola, S., Virginia Tech, Dept. of Dairy Science, Blacksburg, VA 24061, USA;
mhanigan@vt.edu

Milk protein yield is relatively plastic responding dramatically to changes in nutrient supply to the animal,
particularly when supply is limited. Changes in milk protein synthesis can be mediated by alterations in rates
of gene transcription and mRNA translation. Factors regulating these processes are thus of great interest.
Initiation of lactation results in reduced expression of a number of genes involved with beta-oxidation
of lipids, mRNA splicing, protein transport, ubiquitin-dependent protein degradation, and immunologic
function. At the same time, expression of genes encoding milk proteins is enhanced. These changes appear
to be at least partially regulated by prolactin via Jak/Stat signalling and glucocorticoids via glucocorticoid
response elements in gene promoters. Translation is regulated through the mammalian target of rapamycin
(mTOR) and General Amino Acid Response (GAAR) signalling pathways. The mTOR pathway integrates
signals arising from insulin and growth factor binding to receptors, amino acid (AA) supply in the cell, and
energy status of the cell. Low concentrations of insulin, depletion of intracellular amino acids, or inadequate
ATP supply depresses rate of translation initiation and elongation resulting in dramatic reductions in protein
synthesis rates. The GAAR pathway also affects the expression of many genes, some of which encode
translational machinery, and thus affect rates of translation. During AA depletion, translation rates and
transcription of activating transcription factor 4 are increased. This transcription factor heterodimerises with
CCAAT-enhancer binding protein § and binds to AA response elements to induce expression of target genes.
Genes affected by AA deprivation are involved in regulation of transcription, AA transport and metabolism,
and protein translation. Amino acid depletion in the cell also affects expression of genes involved in lipid and
carbohydrates metabolism. Mechanisms have been studied primarily in other species and tissues, although
some extension to mammary tissue has occurred.
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Characterizing individual differences in performance responses to a nutritional challenge
Schmidely, P12 Duvaux-Ponter, C.12, Laporte-Broux, B. L2 Tessier, J12 and Friggens, N.C. 1.2 1INRA,
UMR 791 Modélisation Systémique Appliquée aux Ruminants, 16 rue Claude Bernard, F-75005, Paris,
France, 2AgroParisTech, UMR 791 Modélisation Systémique Appliquée aux Ruminants, 16 rue Claude
Bernard, F-75005, Paris, France; nicolas.friggens@agroparistech.fr

Being able to characterise robustness at the level of the individual animal would be valuable for refining
management and selection strategies. However, there is little agreement on which are the key biological
components, this presents a difficulty for characterising robustness. Recent work suggests that multivariate
approaches are needed and that key information about the coping ability of an animal can be derived from
the dynamic of its response to a challenge. Here we examined coping ability with respect to a nutritional
challenge. Measurements of behavior, performance, and metabolites were made in 16 dairy goats exposed
to a 2-day nutritional challenge, at 2 different stages of lactation. Each challenge consisted of a 1-week
control period with standard TMR, 2 days of straw feeding, and a 1-week recovery period on the TMR.
All feeds were offered ad libitum. As the focus of this work was to examine individual differences in
responses we are interested in the portion of the variation that is usually assigned to the error term in
standard ANOVA approaches. As expected the challenge resulted in a large drop in intake and milk yield
with increases in milk fat content and milk protein content. Using a mixed models approach with random
regression, individual deviations from the average response trajectory were isolated as offsets and slopes.
Using principal components analysis these individual deviations were characterized. This revealed different
response strategies between individuals with regard to energy partitioning in milk. In conclusion, there
is significant variation between individuals in response to a nutritional challenge and this can be used to
develop a quantitative description of coping ability.

Session 12 Poster 8

Effect of rumen protected methionine on nitrogen metabolism in lactating mediterranean buffaloes
fed a reduced-protein diet

Pace, V., Chiariotti, A., Conto, G., Carfi, F,, Di Giovanni, S., Mazzi, M. and Terramoccia, S., CRA-Research
Centre for Animal Production, via Salaria 31, 00015, Monterotondo (Rome), Italy; vilma.pace@entecra.it

The aim of the research was to evaluate the effect of supplementing rumen protected methionine (RPM) on
nitrogen metabolism and rumen microbial growth in lactating buffaloes fed a reduced-protein diet. Sixteen
multiparous Mediterranean buffaloes were divided in two groups (A and B) and fed for 120 days on two
isoenergetic diets (0.90 MilkFU/kg DM) containing, on DM basis, 44% corn silage,13% soybean meal,
15% corn meal, 26% lucerne hay (group A; CP=15.5%) and 44% corn silage, 9.5% soybean meal, 18,5%
corn meal, 26% lucerne hay, 12 g/head/d RPM (group B; CP=14.2%). Blood and urine samples from each
animal were collected every two weeks to determine urea and insulin in plasma, and total-N, urea-N and
creatinine in urine. Samples of whole rumen content were collected from four cannulated animals, fed
the same diets, one hour before the morning feed, to determine total and cellulolytic bacteria, fungi and
protozoa. The differences between groups were tested using a monofactorial model (ANOVA). Urea in
plasma in group A was significantly higher than in group B: 7.4 vs 6.2 mM/I (P<0.01). Urea-N in urine
was also higher in group A than in group B: 154 vs 132 g/head/d (P<0.05). The amount of total-N excreted
through urine was 208 in group A vs 179 g/head/d in B (P<0.01). With respect to rumen microbial biomass,
no differences were detected in bacteria and fungi, but the number of protozoa in group A was significantly
higher than in group B (1.7x108 vs 0.7x108, P<0.01). The reduction of dietary protein level combined with
RPM supplementation apparently reduced the growth of some rumen microorganisms, that are unable to
utilize RPM, but exerted a positive effect in lowering urinary N excretion, thereby reducing the impact of
buffalo herds on the environment.
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Effect of anaerobic enzyme matrix on the digestibility, rumen parameters and lambs growth
performance

Gado, H.! and Borhami, B.E.%, ]Facully of Agriculture, Ain Shams University, Animal Production, Shoubra
Al-Kheima, Cairo, 11424, Egypt, *Faculty of Agriculture (El-Shatby), Alexandria University, Animal
Production, 11306 El-Shatby, Alexandria, Egypt; gado@link.net

One hundred lambs (initial body weight 18.4 kg+0.12) were used to evaluate the effect of ZADO®
(an enzyme mixture of cellulase, xylanase, protease and alpha amylase) on feed intake, animal growth
performance, apparent digestibility, and rumen concentrations of volatile fatty acids (VFA) and ammonia
nitrogen (NH;-N). Lambs were randomly divided into two groups of 50 animals each. Basal diet with or
without 5 g of ZADO®/animal/d was fed. A growth performance trial of 60-days, ending by a digestibility
trial of 21 days for 3 animals within each group, was carried out. Including ZADO® increased feed intake
(1.72 vs. 1.32 kg/d; P<0.04), average daily gain (0.38 vs. 0.25 kg/d; P<0.05) and feed efficiency (5.0 vs. 5.1
kg DM/kg live weight gain; P<0.05) and decreased calculated net energy required for 1 kg live weight gain
(4.8 vs. 5.3 MJ; P<0.05). Including ZADO® increased nutrients digestibility coefficients and total digestible
nutrients (74.1 vs. 68.3%; P<0.06). Including ZADO® increased the digestibility of neutral detergent fiber
(57.3 vs. 49.2%; P<0.001) and ruminal concentrations of VFA (meq/l) at 3 h from 75 to 91 and at 6 h from
73 to 82 and NH;-N at 3 h after feeding from 159 to 175 mg/l (P<0.05). The improved animal performance
by inclusion of ZADO® was as a consequence of the improved digestibility and the increase in VFA. In
conclusion, ZADO® as anaerobic enzyme matrix improved the nutritive value the ration.

Session 12 Poster 10

Effect of dry period length, and lipogenic vs. glucogenic diets on dry matter intake, milk production
and composition in Holstein dairy cows

Soleimani, A.!, Moussavi, A.H.2, Tahmasbi, A.°, Danesh Mesgaran, M.? and Golian, A.2, slamic Azad
University — Kashmar Branch, Department of Animal Science, Seyyed morteza Blvd, 91888-17717, Iran,
2Ferdowsi University of Mashhad, Department of Animal Science and Excellence Center for Animal Science,
Mashhad - Khorasan Razavi Province, 91775-1163, Iran; ak.soleimani@iaukashmar.ac.ir

The aim of this study was to determine the effects of dry period length (35 vs. 20 days) and dietary strategy
(lipogenic vs. glucogenic diet) on dry matter intake (DMI), milk production and milk composition in early
lactating Holstein cows using a 2x2 factorial arrangement. Twenty-four Holstein dairy cows were housed
individually and allocated to 4 experimental treatments: G35: a glucogenic diet with a 35-d dry period;
L35: a lipogenic diet with a 35-d dry period; G20: a glucogenic diet with a 20-d dry period and L20: a
lipogenic diet with a 20-d dry period. Dry matter intake was recorded daily until 8 week post partum. After
parturition, cows were milked 3 times per day at 04h00, 12h00 and 20h00. Milk yield was recorded and
milk was sampled during 8 weeks post partum. Data were statistically analyzed using MIXED procedure
of SAS. No significant difference was observed in prepartum and post partum DMI among treatments. A
significant difference (P<0.05) was found between treatments G35 and G20 regarding milk production
and daily yields of lactose, milk protein and milk solids non-fat (38.4 vs. 30.6, 1.79 vs. 1.43, 1.19 vs. 0.96
and 3.29 vs. 2.63 kg/d, for G35 and G20, respectively). Milk fat concentration for G35 was significantly
(P<0.05) lower than for L35 (3.66 vs. 4.08%). Week of lactation had a significant (P<0.01) effect on DMI,
milk production and milk composition. These results suggest that the mammary gland would require a dry
period length of more than 20 days to allow a high milk secretion.
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Food Security: Policy perspectives for industry and research

Vriesekoop, PW.J. L Williams, J.°, Tubb, R.3 and Jensen, J#, ! Wageningen UR Livestock Research, P.O.
Box 65, 82004B Lelystad, Netherlands, 2INRA Phase, INRA Research Centre, F-37380 Nouzilly, France,
3SMTT Agrifood Research Finland, Humppilantie 9, FI-31600 Jokioinen, Finland, *Aarhus University, P.O.
Box 50, DK-8830 Tjele, Denmark; info@animaltaskforce.eu

This paper from a working group of the Animal Task Force focuses on the future challenges of food security
for the animal production sector (incl. aquaculture). Four areas for consideration where new initiatives are
needed are: 1) Improvement of resource efficiency. Increasing global population, and increasing demands
per individual from large population segments, will intensify competition for food production resources.
Genetic improvement of animals and crop plants, improved control of processes, (e.g. through precision
farming), and reduction of waste throughout the production chain, will improve efficiency and mitigate
negative environmental impacts. Production systems with low emissions and low carbon footprints must be
developed. 2) Development of animal products contributing to improved human health and the reduction of
obesity and related metabolic and skeletal disorders. Research is also required on (a) prevention of disease
transmission (zoonoses) (b) combating antimicrobial resistance, and (c) understanding how toxic substances
enter the food chain. We must also support the integration of veterinary and human medicine.3) Animal
production systems that are sustainable on local and aggregated levels, adapted to diverse economic and
geobiological conditions, and incorporating different requirements on land use, must be developed. This
includes improving the logistics of production and distribution, optimising the scale of production systems
and better integration of crop and animal production. 4) Adaptation of animal production systems to changing
climate. Both regional differences in climatic conditions and the frequency of extreme weather events are
expected to increase. Animal production systems will need to be more adaptable to changing climate and
extreme weather conditions.

Session 14 Theatre 1

High animal production efficiency for less environmental footprints: opportunities and challenges
Zebeli, Q. and Klevenhusen, F., Institute of Animal Nutrition, Vetmeduni Vienna, Veterinaerplatz 1, 1210
Vienna, Austria; gendrim.zebeli@vetmeduni.ac.at

It is commonly known that livestock has major impact on the environment and contributes to global warming
due to greenhouse gas (GHG) emissions. In livestock husbandry, CO, is produced mainly during concentrate
production and transport, and N, O predominantly results from manure management and fertilizing grass- and
croplands. Methane derives to great parts from ruminants due to enteric fermentation and many researchers
are searching for ways to mitigate enteric CH, production. This presentation will start with a brief overview
of achievements in the use of diverse feed supplements, which have already been tested for their CH,
mitigating potential. Despite encouraging results in some in vitro trials, the in vivo studies conducted so far
showed that their effects on CH, mitigation are either minor or they impair ruminal digestion and jeopardize
animal performance. One strategy that has gained increasing interest in lowering GHG emissions from
livestock, in a long term, is the improvement of the animal production efficiency, which results in less
GHG per unit edible product. In this respect, we will elaborate different digestive physiological approaches,
which can lead to increased levels of milk and meat yields from fewer nutrients and less animal waste.
Improving animal production efficiency can lower the environmental footprint by reducing animal numbers
while gaining at least the same amount of edible product. Among others we will discuss options to include
highly digestible feedstuffs in the diet, promote animal health, and prolong animal’s productive lifespan. As
well, opportunities to increase animals’ feed intake potential, enhance nutrient uptake, and ‘dilute’ relative
maintenance requirements will be described as potential long-term solutions to mitigate GHG. However,
although sound in theory, applications of certain strategies in practice may be more difficult. In this regard,
the presentation will conclude with limitations, future challenges, and suggestions for further research.
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Chasing multiple breeding goals — can genetics deliver multiple public-private good outcomes?
Wall, E. and Moran, D., SAC, West Mains Road, Edinburgh, EH9 3JG, United Kingdom,
eileen.wall@sac.ac.uk

Contemporary livestock production systems have a dual role combining food production and public good
objectives. The livestock industry will have a number of drivers in the development of future breeding goals
due to the challenges of global change (climate change, reduction of environmental impact, food security).
The private breeding goal for producers, and the industry as a whole, will be profit driven and therefore a
financial based breeding goal is appropriate. But this needs to be augmented with metrics to accommodate
and measure other public good objectives including challenges of reducing greenhouse gases (GHQG),
improving resources efficiency as well as wider social/public goals such as improved quality and animal
welfare. Some of these public goals have a partial private economic benefit that can be incorporated in the
private breeding goal. However, public targets and private targets may not always be compatible, and could
be in conflict. This will be a challenge for livestock producers in developing the next generation of breeding
goals. This paper will explore methods for the inclusion of public good environmental efficiency targets
in private breeding goals, quantifying the private (financial) and public (GHG emissions, animal welfare)
co-benefits and trade-offs. The results will show that genetic improvement tools provide a useful and cost-
effective mechanism to help livestock agriculture meet the challenges of the reducing GHG emissions. We
will explore the wider and future challenges that face livestock production and how they could be reflected
in, and potentially limit future breeding goals.

Session 14 Theatre 3

Methane, animal breeding and beef and sheep farmers’ readiness for uptake
Bruce, A., University of Edinburgh, High School Yards, Edinburgh EHI1 1LZ, United Kingdom,
ann.bruce@ed.ac.uk

Methane emissions from cattle and sheep have increasing profile in the context of climate change. A range
of breeding technologies have been suggested as providing ways of reducing these emissions. However,
sheep and beef cattle producers have historically been slow at adopting breeding technologies to improve
productivity for reasons that are not well understood. The objectives of this project were to understand why
the adoption of breeding technologies has been slow and uneven and how the context of methane emissions
might influence this situation. This project sought to analyse wider system factors critical to innovation.
The research consisted of 40 semi-structured interviews with a range of sheep farmers, beef producers
and relevant associated stakeholders around the UK. The aim was to sample a diversity of stakeholders
systematically. Statistical analysis This is qualitative research that does not purport to provide statistically
significant samples but to unravel some of the complex processes involved in technology adoption. Analysis
was undertaken with inductive coding using Nvivo9 software and causal mapping using Banxia Decision
Explorer™ software. EBVs are not trusted, even among those who use this information. Environmental
policies may limit the ability of farmers to respond to other concerns. Breeding has a strong cultural
component. Economic signals can emphasise conformation. In the public sphere, methane production from
cattle and sheep may be presented as an important cause of climate change but to livestock farmers this is a
natural product that has always existed and they see few ways in which methane production can be reduced.
No one, single barrier to adoption of breeding techniques was found. Instead there is a complex array of
cultural, economic and other barriers to adoption, many of them inherent in current production systems.
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Mitigation options of greenhouse gas emissions for Finnish beef production
Bougquet, P, Hietala, P. and Juga, J., University of Helsinki, Department of Agricultural Sciences,
Latokartanonkaari 7, 00014 Helsingin yliopisto, Finland; peggy.bouquet@helsinki.fi

In Finland, 9% of the greenhouse gas (GHG) emissions came from Agriculture in 2009. Milk and beef
production, which contribute to a large part of them, are tightly linked together since 85% of beef comes from
dairy animals. The left 15% comes from specialized beef production. The latter has been shown to produce
more GHG emissions per kg of meat than dairy herds. Following the objective of a more environmentally
efficient beef production, this study evaluated GHG emissions per meat kg in different scenarios of intensified
beef production from dairy herds. We studied the effects of increasing insemination of dairy cows by beef
bulls to produce cross-bred slaughter animals, using of sexed semen for cow replacement and cross-bred
calf production, decreasing replacement rate by increasing cow herd life and eventually increasing growth
rate of slaughter animals. In these calculations changes in meat amount from culled dairy cows were not
accounted for. When a breeding strategy in dairy herd increased the meat production by 1% (around 500 tons
of beef) the net reduction in GHG emissions by replacing specialized meat production with meat from dairy
herds would be between 0.35 and 0.4% (around 3,500-4,000 tons of CO, eq.). Reducing the replacement
rate from 35% to 30% allowed for a 3% increase in beef production from dairy animals. A similar increase
could be achieved if the annual growth rate of slaughter animals would be increased by 5%. Increasing the
percentage of beef insemination in dairy herds by 5% would increase the total meat production only by 0.2%.
Using sexed semen was even less efficient: if 40% of cows were inseminated by sexed semen the increase
in meat production would be only 0.1%. It is possible, even though limited, to reduce GHG emissions per
kg of meat produced in a system promoting dairy rather than specialized beef production. Increasing the
herd life of dairy cows is the most effective breeding strategy to achieve this.

Session 14 Theatre 5

Breeding for resource efficiency in grazing animals on resource-poor rangelands
Rauw, W.M., INIA, Departamento de Mejora Genética Animal, Crta de la Corusia km 7.5, 28040 Madrid,
Spain; rauw.wendy@inia.es

Grazing animals are often subject to recurrent periods of undernutrition in which large amounts of body
tissue may be catabolized. Variation in the ability to graze selectively may offer the opportunity to breed
for better adaptation to poor-quality rangelands, resulting in healthier animals and improved production.
However, feed intake in grazing animals cannot be accurately recorded without sophisticated methods
that are unlikely to be used in a selection criterion. An alternative method is proposed based on changes in
body weight of animals after a period of grazing. Of 905 ewes grazing approximately 2.5 months on poor-
quality Nevada (USA) rangelands, 94% lost body weight. Body weight change was moderately heritable
at h?=0.29, which indicates that selection against loss of body weight will result in a positive selection
response. The following model can be used for estimation of grazing ability in terms of estimated energy
units consumed: EGL, = FI,— b, — ¢, = (b, x BW,%7) + (b, x BWG,) + (by x PROD),), were EGI, = estimated
grazing intake, FI, = actual feed intake, BW,%7> = metabolic body weight, BWG, = body weight gain, PROD,
= level of production (kg milk or wool, etc), b, = population intercept, b, b, and b, = partial regression
coefficients representing maintenance requirements, feed requirements for growth, and feed requirements
for (re)production, respectively, and ¢; = the error term, representing residual feed intake. This model can be
finalized by including estimates of the b-values. This method can be used to assess the nutritional adequacy
of rangelands and determine if additional supplementation is necessary. Grazing ability can be compared
between animals living in different environments or different species living in the same environment. The
method can be used to evaluate the grazing potential or load of a flock on a given ecosystem. Selection for
grazing ability would foremost result in healthier animals that can produce offspring without compensating
their welfare.
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Novel estimation of residual energy intake and their quantitative trait loci in growing-finishing pigs
Shirali, M2, Doeschl-Wilson, A.3, Knap, PW4 Duthie, C.1, Kanis, E.%, Van Arendonk, J.A.M.? and
Roehe, R.1, 1Sustainable Livestock Systems Group, SAC, West Mains Road, Edinburgh, EH9 3JG,
United Kingdom, 2 Animal Breeding and Genomics Centre, Wageningen UR, P.O. Box 338, 6700 AH
Wageningen, Netherlands, 3The Roslin Institute, University of Edinburgh, Easter Bush, Roslin, Midlothian,
EH25 9RG, United Kingdom, 4PIC International Group, Ratsteich 31, 24837 Schleswig, Germany,
mahmoud.shirali@sac.ac.uk

The aims of this study were to find the best model for estimation of residual metabolisable energy intake
(REI) and to identify QTL for REI at different stages of growth and the entire growing-finishing period
of pigs. Data were available on 315 F, pigs from a three-generation full-sib design developed by crossing
Pietrain sires with a commercial dam line. REI was estimated, as the difference between actual metabolisable
energy intake and predicted using three different models that included 1) non-adjusted average daily protein
(APD) and lipid deposition (ALD) (REI1); 2) besides other fixed effects adjusted average daily gain and
backfat, a commonly used method (REI2) and 3) besides other fixed effects adjusted APD and ALD, as a
novel method (REI3). The coefficients of determination for the three models showed that REI3 fitted the
data better than the others (R?=0.63, 0.74 and 0.76 for REI1, REI2 and REI3 respectively). Three significant
QTL were identified for REI3 on SSC14, SSC2 and SSCS, during growth from 60-90 kg, 90-120 kg and
120-140 kg, respectively. In addition, a QTL was identified on SSC14 for REI3 during the 60-140 kg period,
which did not differ from QTL for 60-90 kg. These QTL explained 4.6%, 3.6%, 4.2% and 4.7% of the
variance in REI during 60-90 kg, 90-120 kg, 120-140 kg stages of growth and the 60-140 kg, respectively.
No significant QTL were detected for REI2. This study showed that accurate estimation of REI by adjusting
for traits such as APD and ALD, which are directly related to energy requirements, is of high importance
for detecting QTL and for efficient breeding for REI.

Session 14 Theatre 7

Genetic parameters for residual energy intake and its relationships with production and other energy
efficiency traits in Nordic Red dairy cattle

Liinamo, A.-E.1, Méntysaari, P? and Mdntysaari, E.A.1, IMTT Agrifood Research Finland, Biotechnology
and Food Research, Biometrical Genetics Group, FIN-31600 Jokioinen, Finland, M TT Agrifood Research
Finland, Animal Production Research, FIN-31600 Jokioinen, Finland; anna-elisa.liinamo@mitt.fi

The aim of this paper was to study the genetic parameters of residual energy intake and its relationships with
milk production, dry matter intake, body weight, body condition score and energy balance in Nordic Red
dairy cattle from an experimental data set. The data was collected at the MTT Agrifood Research Finland
Rehtijérvi experimental farm in four feeding trials between 1998 and 2008, and included lactation weeks
2-30 for 291 Nordic Red nucleus heifers descending from 72 different sires. Residual energy intake (REI)
was defined as the difference between total energy intake of each animal, and the energy required for milk,
maintenance and body weight change based on the animal’s observed lactation performance, body weight
and body weight change. REI was expressed as weekly averages in ME MJ/d. The other studied traits
included the weekly averages for energy corrected milk yield kg/d (ECM), dry matter intake kg/d (DMI),
body weight kg (BW), body condition score 1-5 (BCS), and energy balance ME MJ/d (EB). The data were
analyzed with random regression models. The highest heritability estimates for REI were obtained in the
beginning of the lactation and they were moderate (0.20). The heritability estimates of REI then dropped
almost to zero between lactation weeks 10 to 20 before starting to rise again. The genetic correlations of
REI in different lactation weeks suggest that REI in early and mid-lactation periods are partially different
traits. The genetic correlations between REI and the other studied traits were high and positive for DMI and
EB, and moderate and positive for BW and BSC. The genetic correlation of REI with ECM was negative
between lactation weeks 2 and 5, but changed into moderate to low and positive after that period.
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Application of random regression models for Gaussian and binary traits to estimate genetic parameters
in low input dairy cattle herds

Yin, T.12, Bapst, B3, Konig-Vb., U. 1 Simianer, H.! and Konig, S2 ]Dept. of Animal Breeding and Genetics,
Albrecht-Thaer-Weg 3, 37075 Géttingen, Germany, 2Dept. of Animal Breeding, Nordbahnhofstrafie la,
37213 Witzenhausen, Germany, 3Schweizer Braunviehzuchtverband, Chamerstrasse 56, 6300 Zug,
Switzerland; tyin@gwdg.de

Due to restrictions in feeding and husbandry, low input farming is substantially different from conventional
production systems. Such differences suggest the implementation of an own breeding program. A prerequisite
for the latter objective is the estimation of (co)variance components of traits to be included in the overall
breeding goal. Data for production and functional traits were available from 1283 Brown Swiss cows kept
in 54 low input farms in Switzerland. Different random regression models have been applied to the data to
infer genetic parameters for two types of time dependent covariates, i.e. days in milk (DIM) and parity of the
cow. For Gaussian distributed test-day records in milk yield (MY), fat percentage (Fat%), protein percentage
(Pro%), lactose percentage (Lac%), SCS, and milk urea nitrogen (MUN), a multivariate random regression
animal model was applied. Daily heritabilities followed the same pattern as found for high input production
systems. Expected genetic antagonisms were found between MY and Pro% for all DIM, and also between
MY and Fat% apart from the earliest stage of lactation. Antagonistic relationships between MY and SCS
were only found for the first third of lactation. Threshold random regression sire models were applied to
estimate daily correlations between MY and a binary distributed fertility trait having limited observations
within DIM. Pronounced antagonistic relationships between MY and conception rate ranged between -0.7
to -0.8. Interval traits describing the cow’s ability for recovering after calving had higher heritabilities
compared to traits including the component of a successful insemination. In conclusion, random regression
methodology can be applied for data from small herds and for limited categorical observations per animal.

Session 14 Theatre 9

Application of lactation efficiency in pig breeding programs
Bergsma, R. and Knol, E.F, IPG, Institute for Pig Genetics, R&D, P.O. Box 43, 6640 AA Beuningen,
Netherlands; rob.bergsma@ipg.nl

Sow fertility, in piglets per sow per year, keeps increasing, reducing the amount of sow feed invested per
piglet. Milk production should keep pace with the increased piglet production. The objective of this study
was to investigate whether sows could facilitate increased milk production by increased efficiency rather
than by increased feed intake or more weight loss during lactation. Lactation efficiency was defined as
the energy efficiency of sows during lactation. It is an equivalent trait to feed conversion or residual feed
intake in finishers. Estimates on 2,202 litters and 7,188 finishers yielded low heritabilities for lactation
efficiency and of residual feed intake as a grower-finisher (0.12 and 0.11 respectively), and a moderate
favorable genetic correlation (-0.51) between the two. There are no disadvantages of including lactation
efficiency in the breeding objective in dam lines, other than reduced feed intake capacity. The 10% most
energy efficient lactations in our dataset had, compared to the mean, a decreased feed intake, which was
not fully compensated by the increased protein mobilization during lactation. The consequence of this
reduced availability of protein was that milk yield stayed behind. This demonstrates that increasing energy
efficiency should be accompanied by reformulation of diets. It also demonstrates that current diets limit
milk yield of the most efficient sows in a sow herd. Genetic variation in lactation efficiency exists and is
positively correlated with feed efficiency in finishers. Maximizing energy efficiency will have consequences
for formulation of diets for future feeding, but also for current diets in order to properly recognize the most
efficient animals in the existing breeding herds. Better tuning of the demands of animal production in the
diets offered is one of the pillars behind reduced ecological foot print of animal production. In that way,
farmers as well as the environment can benefit of genetically improved energy efficiency to the maximum.
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Genetic selection for lower predicted methane emissions in dairy cattle

De Haas, Y, Windig, J.J. ! Calus, M.P.L.!, Bannink, A.!, De Haan, M.., Dijkstra, J2 and Veerkamp, RF!,
'Wageningen UR Livestock Research, P.O. Box 65, 8200 AB Lelystad, Netherlands, > Wageningen University,
P.O. Box 338, 6700 AH Wageningen, Netherlands, Yvette.deHaas@wur.nl

Mitigation of ruminant methane (CH,) emission has become an important area of research because
accumulation of CH, has been linked to global warming. Little information is yet known on opportunities
for mitigation via animal genetics. Measuring CH, production directly from animals is difficult and hinders
direct selection on reduced CH, emissions. However, improvements can be made through selection on
traits that are correlated to CH, emissions (e.g. RFI) or through selection on CH, predicted from feed
intake and diet composition (e.g. the International Panel on Climate Change Tier-2). The aim of this study
was to estimate phenotypic and genetic associations between residual feed intake (RFI) and predicted CH,
emission. Data was used from an experimental farm. Genotypes, daily feed intake records, weekly live
weights and weekly milk productions were available from 588 heifers. RFI (MJ/d) was calculated as the
difference between net energy intake and calculated energy requirements for milk, fat, and protein yields,
and maintenance costs as a function of metabolic live weight. Predicted CH, emission (gram/day) was
calculated with the IPCC-method and is 6% of gross energy intake. Estimated heritability for predicted
CH, emission was 50%. Both phenotypic and genetic correlation between RFI and predicted CH, emission
were on average approximately 0.60, showing that it is possible to decrease the predicted CH, emission by
selecting more efficient cows, with the assumption that diet digestibility does not differ between efficient
and non-efficient cows. Depending on lactation stage, the correlation between predicted CH, emission and
milk production varied between +0.5 and -0.6. In late lactation more food was consumed than required
for milk production. Hence, simply increasing yield is not always the answer to reducing CH, emission.

Session 14 Theatre 11

Animal variation in methane emission from breath of Danish Red, Holstein and Danish Jersey
Lassen, J.1, Lovendahl, P! and Madsen, J.2, L Aarhus University, Department of Genetics and Biotechnology,
Blichers Allé, 8830 Tjele, Denmark, *University of Copenhagen, Department of Large Animal Science,
Gronnegdrdsvej 6, 1870 Frederiksberg, Denmark; jan.lassen@agrsci.dk

On a total of 155 dairy cows in an automatic milking system (AMS) a Fourier Transformed Infrared (FTIR)
measuring unit was used to make large scale individual methane emission records. The cows were 62 Red
Danish, 50 Holsteins and 43 Jerseys. The FTIR unit was put in the front part of an AMS close to the cows
head for 3 days. The unit made an air analysis every 20 second. We tested the capability of the FTIR unit to
make individual measurements by estimating repeatability for the median. The idea of the measurements
was to use the cow’s carbon dioxide concentration in its breath as a tracer gas and from that be able to
quantify the production of methane. The repeatability of the methane to carbon dioxide ratio was 0.30 for
Red Danish, 0.37 for Holsteins and 0.33 for Jerseys. These estimates are higher than earlier results from
other studies where SF were used as tracer gas, and on a smaller number of animals than in this study. For
Holstein and Jersey the model used to analyze the data contained an effect of three weeks average daily
yield and roughage intake and both had a small but significant effect on methane emission. Milk production
level only had a significant effect in the Red Danish experiment and days in milk and lactation number
were non-significant. The results from this pilot study suggest individual cow’s methane emission can be
measured using FTIR equipment. The data can be used for both management and genetic analysis and opens
for future studies on other gasses from breath. The results show that even after correcting for a number of
effects that are reasonable to believe have an effect on methane emission we still observe a considerable
amount of individual variation. This variation may well be under genetic control.
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Monitoring and status of Lithuanian farm animal breeds

Sveistiene, R.12, Razmaite, V.1 and Muzikevicius, A.%, | Lithuanian University of Health Sciences, Institute
of Animal Science, Animal Breedig and Genetics, R.Zebenkos 12, LT-82317, Lithuania, 2Lithuanian
Endangered Farm Animal Breeders Association, R.Zebenkos 12, LT-82317, Lithuania; ruta@|gi.lt

The aim of the study was to analyse farm animal monitoring data and estimate the status and effective
population size of Lithuanian farm animal breeds (LFAB).The principles of conservation of animal genetic
resources and evaluation of breed status are based on the experience of animal breeding in small conserved
herds and on the criteria and global strategy of FAO for the management of farm animal genetic resources.
The status of LFAB was evaluated by their monitoring. LFAB genetic resources include old and new
breeds. The total numbers of some protected breeds are decreasing, and separate breeds have grown only
due to the 5 year obligation to increase herds by participating in the Rural Development Programme. The
Ne size of LFAB is low and could be characterized as the endangered and critical. The genetic status of a
population-inbreeding can be minimized by having a larger Ne>50 and by using within family selection
to as larg