
ANIMAL

Management Board
N. Scollan (Chair); M. Mitchell,  
H. SiMMins, L. Sinclair (BSAS);  
P. CheMineau, M. Gauly, A. Rosati (EAAP); 
N. FriGGens, O. HoloGne, S. InGrand (INRA)
Editor-in-Chief
i. ortiGues-Marty (France)
Editorial Office
Email: questions@animal-journal.eu 
n. Miraux (Editorial Assistant), 
B. hilton, F. FerGuson and c. ReiGate 
(Technical Editors)
Editorial Board
Breeding and Genetics.  
Section Editor: s. rodriGuez-zas (usa),  
Deputy Section Editor: R. Mrode (UK)  
Editors: F. Brito lopes (Brazil)  
J. casellas (Spain), J. GiBson (australia), 
d. Gonzalez-pena (usa)  
n. iBanez-escriche (spain),  
J. szyda (poland)
Nutrition – Nonruminants.  
Section Editor: 
p. MouGhan (new Zealand),  
Deputy Section Editor:  
d. torrallardona (spain),  
Editors: r. aBdollahi (new zealand),  
p. Bikker (The Netherlands),  
n. corcionivoschi (Northern Ireland),  
W. Gerrits (the netherlands),  
t. Gidenne (France), d. JózeFiak (Poland), 
e.-J. lock (norway), J. Matte (Canada),  
c. MetGes (Germany),  
c. Montoya (new zealand), J. Murray (uk),  
B. silva (Brazil), s. tesseraud (France),  
e. tiBaldi (italy), J. van MilGen (France),  
F. WanG (china), B. WilliaMs (australia)
Nutrition – Ruminants.  
Section Editor: p. vercoe (australia)  
Deputy Section Editor: 
r. Gervais (Canada) 
Editors: h. archiMede (France),  
J. de Boever (Belgium), v. Fievez (Belgium),  
c. Girard (canada), d. Mcneill (Australia),  
c. McsWeeney (Australia), J. neWBold (UK), 
d. pacheco (new zealand),  
M. J. ranilla (spain),  
t. schoneWille (The Netherlands),  
k.-h. sûdekuM (Germany), i. teixeira  
(Brazil), r. xianG (Australia),  
s. zhao (China)
Physiology and Functional Biology  
Section Editor:  
M. vesterGaard (Denmark), 
Deputy Section Editor:  
r. unGerFeld (Uruguay),  
Editors: J.F. Asturiano (Spain),  
J. BraMeld (UK), M. Duarte (Brazil),  
J. Gross (Switzerland), G. HausMan (USA),  
D. Kenny (Ireland), R.V. Knox (USA),  
P. Lacasse (Canada), P. MerMillod (France), 
P. Mozdziak (USA), E. Murani (Germany),  
L. porte-nero (Australia), R.D. Sainz 
(USA), J. SantiaGo-Moreno (Spain),  
J. sharp (Australia), M. Wilkens (Germany)
Welfare, Behaviour and Health  
Management – Welfare and Behaviour
Section Editor: M. CockraM (Canada),  
Deputy Section Editor: B. l. nielsen 
(France),  
Editors: B. AMpe (Belgium),  
M. Herskin (Denmark),  
I. de JonG (NL), E. Merlot (France), 
H. stryhn (Canada), 
P. T. ThoMsen (Denmark), F. tuyttens  
(Belgium), E. Von Borell (Germany)

Welfare, Behaviour and Health  
Management – Health Management
Section Editor: M. CockraM (Canada)
Deputy Section Editor: C. Enevoldsen 
(Denmark)
Editors: N. Bareille (France),  
C. Ducrot (France), M. Vaarst (Denmark)
Livestock Farming Systems – Livestock 
Systems
Section Editor: A. Duncan (Ethiopia/UK), 
Deputy Section Editor: M. Gauly  
(Germany), Editors: A. Bernues (Spain), 
M. Fraser (UK), J. hartunG (Germany),  
N. MiraGlia (Italy), S. OostinG  
(The Netherlands), H. Poulsen (Denmark),  
A. del prado (Spain), J. T. Sorensen 
(Denmark)
Livestock Farming Systems – Precision 
Livestock Farming
Section Editor: I. HalachMi (Israel)
Editors: S. Druyan (Israel),  
A. HaeusserMann (Germany),  
J. Maselyne (Belgium),  
C. MorGan-davies (UK)
Quality of Animal Products.  
Section Editor: p. schMidely (France),  
Deputy Section Editor: B. LeBret (France) 
Editors: a. Baldi (Italy), G. Bee (Switzerland), 
M. CaMpo (Spain), A. Descalzo (Argentina), 
K. klieM (UK), L. Pinotti (Italy),  
c. ryMer (UK)
Aims and Scope of the journal
animal publishes the best, innovative and 
cutting-edge science that relates to animals 
(farmed or managed) used for animal  
production, and that is relevant to whole 
animal outcomes, and/or to animal  
management practices. Papers can be 
accepted from all species if they are in, or 
contribute knowledge to, animal production 
systems. animal is essential reading for all 
animal scientists, stakeholders and policy 
makers interested in agricultural,  
biomedical, veterinary and environmental 
sciences with expected impacts on Animal 
Production and Productivity, Animal  
Welfare, Animal Health, Food Security, 
Environment, Climate Change, Product 
Quality, Human Health and Nutrition, and 
Sustainability of Animal Agriculture and 
Livestock Systems. Impacts should be of 
international relevance.
animal aims to publish novel and original 
research papers, horizon-scanning reviews 
and critically informative opinion papers.  
Papers should consider animal responses, 
as well as lower or upper levels of  
understanding, with research spanning from 
genes to systems. Interactions between 
levels of approach are encouraged to  
account for the integrative nature of  
biological systems. The detailed scope  
of the journal can be found at  
www.animal-journal.eu/scope.htm
Submission of Manuscripts
All manuscripts must be submitted online 
via the website: http://www.editorial 
manager.com/animal/
Please consult the full instructions for 
authors at: https://www.cambridge.org/ 
core/journals/animal/information/ 
instructions-contributors
Subscriptions
Animal (ISSN 1751-7311) is published 
monthly. The subscription price for  
institutions of Volume 13 (2019) which 
includes electronic access and delivery by 
air is £1152, €1412 (US $2253 in the USA, 
Canada and Mexico); the electronic only 
price for institutions is £886, €1152  
(US $1778 in the USA, Canada and 
Mexico). Single parts are £110,  

€135 (US $216 in the USA, Canada and 
Mexico), plus postage. 
Orders, which must be accompanied by 
payment, may be sent to a bookseller,  
subscription agent or direct to the publisher:  
Cambridge University Press, Journals  
Fulfillment Department, University  
Printing House, Shaftesbury Road,  
Cambridge CB2 8BS, UK; or in the USA, 
Canada and Mexico: Cambridge University 
Press, Journals Fulfillment Department,  
One Liberty Plaza, Floor 20, New York,  
NY 10006, USA. EU subscribers (outside the 
UK) who are not registered for VAT should 
add VAT at their country’s rate. VAT registered 
subscribers should provide their VAT  
registration number. Japanese  
prices for institutions are available from  
Kinokuniya Company Ltd, P. O. Box 55,  
Chitose, Tokyo 156, Japan.
Copies of the journal for subscribers in the 
USA, Canada and Mexico are sent by air to 
New York to arrive with minimum delay.  
Periodicals postage paid at New York, NY,  
and at additional mailing offices. Post- 
master: send address changes in the USA, 
Canada and Mexico to: Animal, Cambridge 
University Press, Journals Fulfillment,  
One Liberty Plaza, Floor 20, New York, NY 
10006. Claims for missing issues should be 
made immediately on receipt of the  
subsequent issue.
Advertising
Advertising queries for all parts of the  
world except the USA, Canada and Mexico to 
ad_sales@cambridge.org
Address enquiries in the USA, Mexico and 
Canada only to: USAdSales@cambridge.org
Copying
This journal is registered with the Copyright 
Clearance Center, 222 Rosewood Drive, 
Danvers, MA 01923, USA (www.copyright.
com). Organizations in the USA who are also 
registered with CCC may therefore copy  
material (beyond the limits permitted by  
sections 107 and 108 of US copyright law) 
subject to payment to CCC. This consent 
does not extend to multiple copying for  
promotional or commercial purposes.
ISI Tear Sheet Service, 3501 Market 
Street, Philadelphia, PA 19104, USA is 
authorized to supply single copies of  
separate articles for private use only.
Organizations authorized by the Copyright 
Licensing Agency may also copy material  
subject to the usual conditions. For all other 
use, permission should be sought from  
Cambridge or the American Branch of  
Cambridge University Press.
Internet Access
This journal is included in the Cambridge 
Journals Online Service which can be found 
at www.cambridge.org/journals
Front cover images
Mountain scene photograph courtesy of 
Julian Casasús. Other images © INRA 
Picture Library.
This journal issue has been printed on FSC-
certified paper and cover board. FSC is an 
independent, non-governmental, not-for-profit 
organization established to promote the  
responsible management of the World’s forests. 
Please see www.fsc.org for information.
Printed in the UK by Bell & Bain Ltd., Glasgow.
© Animal Consortium 2019

Explore today at cambridge.org/core

Access 
leading 
journals in 
your subject

https://doi.org/10.1017/S175173111900212X Published online by Cambridge University Press

https://doi.org/10.1017/S175173111900212X


animal
AN INTERNATIONAL JOURNAL OF ANIMAL BIOSCIENCE

animal

animal

an
im
al

an
im
al

Cambridge Core
For futher information about this journal  
please go to the journal web site at:
cambridge.org/animal

N
o

vem
BeR

 2019     vo
LU

m
e 13     ISSU

e 11     Pages 2429–2754
anim

al   A
n international journal of anim

al bioscience

CONTENTS

NovemBeR 2019  voLUme 13  ISSUe 11 ISSN 1751-7311

NovemBeR 2019

voLUme 13 ISSUe 11

MIX
Paper from

responsible sources

FSC® C007785

®

Breeding and genetics
Tusell, L., Gilbert, H., Vitezica, Z. G., Mercat, M. J., Legarra, A. and Larzul, C.
Dissecting total genetic variance into additive and dominance components of  purebred and crossbred pig traits 2429
Bâlteanu, V. A., Cardoso, T. F., Amills, M., Egerszegi, I., Anton, I., Beja-Pereira, A. and Zsolnai, A.
The footprint of  recent and strong demographic decline in the genomes of  mangalitza pigs 2440
Silva, É. F., Lopes, M. S., Lopes, P. S. and Gasparino, E.
A genome-wide association study for feed efficiency-related traits in a crossbred pig population 2447
Peiró, R., Badawy, A. Y., Blasco, A. and Santacreu, M. A.
Correlated responses on growth traits after two-stage selection for ovulation rate and litter size in rabbits 2457
Nutrition
Shi, Q., Zhu, Y., Wanga, J., Yang, H., Wang, J. and Zhu, W.
Protein restriction and succedent realimentation affecting ileal morphology, ileal microbial composition and metabolites in weaned piglets 2463
Wu, F., Woodworth, J. C., Tokach, M. D., Dritz, S. S., DeRouchey, J. M., Goodband, R. D. and Bergstrom, J. R.
Standardized total tract digestible phosphorus requirement of  6 to 13 kg pigs fed diets without or with phytase 2473
Slinger, K. R., Stewart, A. H., Daniel, Z. C. T. R., Hall, H., Masey O’Neill, H. V., Bedford, M. R., Parr, T. and Brameld, J. M.
The association between faecal host DNA or faecal calprotectin and feed efficiency in pigs fed yeast-enriched protein concentrate 2483
Charpentier, A., Caillat, H., Gastal, F. and Delagarde, R.
Intake, milk yield and grazing behaviour of  strip-grazing Alpine dairy goats in response to daily pasture allowance 2492
Kanani, M., Kargar, S., Zamiri, M. J., Ghoreishi, S. M. and Mirzaei, M.
Reciprocal combinations of  alfalfa hay and corn silage in the starter diets of  Holstein dairy calves: effects on growth performance, nutrient digestibility,  
rumen fermentation and selected blood metabolites 2501
Oh, J., Harper, M. and Hristov, A. N.
effects of  lowering crude protein supply alone or in a combination with essential oils on productivity, rumen function and nutrient utilization in dairy cows  2510
John, A. J., Garcia, S. C., Kerrisk, K. L., Freeman, M. J., Islam, M. R. and Clark, C. E. F.
The effect of  temporal variation in feed quality and quantity on the diurnal feeding behaviour of  dairy cows 2519
Nasrollahi, S. M., Zali, A., Ghorbani, G. R., Khani, M., Maktabi, H. and Beauchemin, K. A.
effects of  increasing diet fermentability on intake, digestion, rumen fermentation, blood metabolites and milk production of  heat-stressed dairy cows 2527
Physiology and Functional Biology
Revilla, M., Friggens, N. C., Broudiscou, L. P., Lemonnier, G., Blanc, F., Ravon, L., Mercat, M. J., Billon, Y., Rogel-Gaillard, C., Le Floch, N., Estellé, J. and Muñoz-Tamayo, R.
Towards the quantitative characterisation of  piglets’ robustness to weaning: a modelling approach 2536
Saed Samii, S., Rico, J. E., Mathews, A. T., Davis, A. N., Orndorff, C. L., Aromeh, L. O. and McFadden, J. W.
effects of  body condition score on direct and indirect measurements of  insulin sensitivity in periparturient dairy cows 2547
Lugar, D. W., Harlow, K. E., Hundley, J., Goncalves, M., Bergstrom, J. and Stewart, K. R.
effects of  increased levels of  supplemental vitamins during the summer in a commercial artificial insemination boar stud 2556
Cooke, R. F., Pohler, K. G., Vasconcelos, J. L. M. and Cerri, R. L. A.
estrous expression during a fixed-time artificial insemination protocol enhances development and interferon-tau messenger RNA expression in conceptuses  
from Bos indicus beef  cows 2569
Welfare, Behaviour and Health management
Haigh, A., Yun-Chou, J. and O’Driscoll, K.
An investigation into the effectiveness of  compressed straw blocks in reducing abnormal behaviour in growing pigs 2576
Inglis, L., Hancock, S., Laurence, M. and Thompson, A.
Behavioural measures reflect pain-mitigating effects of  meloxicam in combination with Tri-Solfen® in mulesed merino lambs 2586
Koczura, M., Martin, B., Bouchon, M., Turille, G., Berard, J., Farruggia, A., Kreuzer, M. and Coppa, M.
Grazing behaviour of  dairy cows on biodiverse mountain pastures is more influenced by slope than cow breed 2594
Magrin, L., Gottardo, F., Brscic, M., Contiero, B. and Cozzi, G.
Health, behaviour and growth performance of  Charolais and Limousin bulls fattened on different types of  flooring 2603
Nicolaisen, T., Risch, B., Lühken, E., van Meegen, C., Fels, M. and Kemper, N.
Comparison of  three different farrowing systems: skin lesions and behaviour of  sows with special regard to nursing behaviour in a group housing system for lactating sows 2612
Lora, I., Gottardo, F., Bonfanti, L., Stefani, A. L., Soranzo, E., Dall’Ava, B., Capello, K., Martini, M. and Barberio, A.
Transfer of  passive immunity in dairy calves: the effectiveness of  providing a supplementary colostrum meal in addition to nursing from the dam 2621
Lima, E., Lovatt, F., Davies, P. and Kaler, J.
Using lamb sales data to investigate associations between implementation of  disease preventive practices and sheep flock performance 2630
Livestock Farming Systems
Williams, M., Prendiville, R., O’Sullivan, K., McCabe, S., Kennedy, E., Liddane, M. and Buckley, F.
Developing and validating a model to predict the dry matter intake of  grazing lactating beef  cows 2639
Mekonnen, S. A., Koop, G., Getaneh, A. M., Lam, T. J. G. M. and Hogeveen, H.
Failure costs associated with mastitis in smallholder dairy farms keeping Holstein Friesian × Zebu crossbreed cows  2650
Quality of  Animal Products
Pan, L., Ma, X. K., Zhao, P. F. and Piao, X. S.
Weeping forsythia extract alleviates dexamethasone-induced oxidative injury of  breast muscles in broilers 2660
Hajji, H., Prache, S., Andueza, D., Smeti, S., Mahouachi, M. and Atti, N.
Reliability of  visible reflectance spectroscopy in discriminating between pasture and stall-fed lambs from thin and fat-tailed sheep breeds in dry and hot environment 2669
Favero, R., Menezes, G. R. O., Torres Jr., R. A. A., Silva, L. O. C., Bonin, M. N., Feijó, G. L. D., Altrak, G., Niwa, M. V. G., Kazama, R., Mizubuti, I. Y. and Gomes, R. C.
Crossbreeding applied to systems of  beef  cattle production to improve performance traits and carcass quality 2679
Special Topic: Digestive Physiology of  Pigs 2018
Roura, E., Lindemann, M. D. and Dunshea, F. R.
editorial: Digestive physiology of  pigs 2018 2687
Lyte, J. M. and Lyte, M.
Review: microbial endocrinology: intersection of  microbiology and neurobiology matters to swine health from infection to behavior 2689
Val-Laillet, D.
Review: Impact of  food, gut–brain signals and metabolic status on brain activity in the pig model: 10 years of  nutrition research using in vivo brain imaging 2699
Roura, E., Depoortere, I. and Navarro, M.
Review: Chemosensing of  nutrients and non-nutrients in the human and porcine gastrointestinal tract 2714
Ji, F. J., Wang, L. X., Yang, H. S., Hu, A. and Yin, Y. L.
Review: The roles and functions of  glutamine on intestinal health and performance of  weaning pigs 2727
Humphrey, B., Zhao, J. and Faris, R.
Review: Link between intestinal immunity and practical approaches to swine nutrition 2736
Ratanpaul, V., Williams, B. A., Black, J. L. and Gidley, M. J.
Review: effects of  fibre, grain starch digestion rate and the ileal brake on voluntary feed intake in pigs 2745

https://doi.org/10.1017/S175173111900212X Published online by Cambridge University Press

https://doi.org/10.1017/S175173111900212X

