
ANIMAL

Management Board
N. SCOLLAN (Chair); R. DEWHURST, 
H. SIMMINS, M. STEELE (BSAS); 
P. CHEMINEAU, M. GAULY, 
A. ROSATI (EAAP); N. FRIGGENS, 
S. INGRAND, J. VAN MILGEN (INRA)
Editor-in-Chief
I. ORTIGUES-MARTY (France)
Editorial Offi ce
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: J. CASELLAS (Spain), 
T. HASEGAWA (Japan), A. MALAU-ADULI 
(Australia), J. SONG (USA), 
M. STEAR (UK), J. SZYDA (Poland)
Nutrition – Nonruminants. 
Section Editor: 
P. MOUGHAN (New Zealand), 
Deputy Section Editor: 
D. TORRALLARDONA (Spain), 
Editors: P. BIKKER (The Netherlands), 
N. CORCIONIVOSCHI (Northern Ireland), 
W. GERRITS (The Netherlands), 
T. GIDENNE (France), K. HUA (Germany), 
D. JÓZEFIAK (Poland), J. MATTE (Canada),
C. METGES (Germany), C. MONTOYA 
(New Zealand), J. MURRAY (UK),
R. RAVINDRAN (New Zealand), B. SILVA 
(Brazil), S. TESSERAUD (France), 
J.-D. VAN DER KLIS (The Netherlands), 
J. VAN MILGEN (France), B. WILLIAMS 
(Australia)
Nutrition – Ruminants. 
Section Editor: 
R. DEWHURST (UK), 
Editors: H. ARCHIMEDE (France), 
J. BRAMELD (UK), J. DE BOEVER 
(Belgium),  L. DOEPEL (Canada), V. FIEVEZ 
(Belgium), R. GERVAIS (Canada), S. HUWS 
(UK), D. MCNEILL (Australia), 
C. MCSWEENEY (Australia), J. NEWBOLD 
(The Netherlands), D. PACHECO 
(New Zealand), M. J. RANILLA (Spain), 
T. SCHONEWILLE (The Netherlands), 
K.-H. SÛDEKUM (Germany)
Physiology and Functional Biology 
of Systems. 
Section Editor: 
M. VESTERGAARD (Denmark),
Deputy Section Editor: 
W. RAUW (Spain), 
Editors: G. DAHL (USA), 
G. HAUSMAN (USA), K. HOLTENIUS 
(Sweden), N. HUDSON (Australia), 
D. KENNY (Ireland), P. LACASSE 
(Canada), P. MERMILLOD (France), 
P. MOZDZIAK (USA), E. MURANI (Germany), 
R. RAMACHANDRAN (USA), 
J. SHARP (Australia), R. UNGERFELD 
(Uruguay), G. VATZIAS (Greece)
Behaviour, Welfare and Health.
Section Editor: M. COCKRAM (Canada), 
Deputy Section Editor: B. L. NIELSEN 
(France), Editors: N. BAREILLE (France), 
A. BOISSY (France), S. EDWARDS (UK), 
U. EMANUELSON (Sweden), E. MERLOT 
(France), M. SUTHERLAND (New Zealand), 
E. VON BORELL (Germany), 
E. WATTRANG (Sweden)

Farming Systems and Environment.
Section Editor: A. BERNUES (Spain), 
Deputy Section Editor: M. GAULY 
(Germany), Editors: A. DUNCAN 
(Ethiopia), I. HALACHMI (Israel), 
J. HARTUNG (Germany), J. ISSELSTEIN 
(Germany), N. MIRAGLIA (Italy), 
S. OOSTING (The Netherlands), 
H. POULSEN (Denmark), A. DEL PRADO 
(Spain), J. T. SORENSEN (Denmark)
Product Quality, Human Health 
and Well-Being. 
Section Editor: P. SCHMIDELY (France), 
Deputy Section Editor: B. LEBRET 
(France)
Editors: A. BALDI (Italy), G. BEE 
(Switzerland), M. CAMPO (Spain), 
A. DELCAZO (Argentina), L. PINOTTI (Italy), 
C. RYMER (UK)
Statistical Editor: C. CIERCO (France)
EAAP invited reviews Editor: 
H.M. NIELSEN (Norway)
Content Development Driver:
M. DERKS (The Netherlands)
Aims and Scope of the journal
Animal attracts the best research in animal 
biology and animal systems from across 
the spectrum of the agricultural, 
biomedical, and environmental sciences. 
It is the central element in an exciting 
collaboration between the British Society 
of Animal Science (BSAS), the Institut 
National de la Recherche Agronomique 
(INRA) and the European Association of 
Animal Production (EAAP) and represents 
a merging of the three scientifi c journals: 
Animal Science; Animal Research; 
Reproduction, Nutrition, Development. 
Animal publishes original cutting-edge 
research, ‘hot’ topics and horizon-scanning 
reviews on animal-related aspects of the life 
sciences at the molecular, cellular, organ, 
whole animal and production system levels.
The main subject areas include: breeding 
and genetics; nutrition; physiology and 
functional biology of systems; behaviour, 
welfare and health; farming systems, 
environmental impact and climate change; 
product quality, human health and 
well-being. Animal models and papers 
dealing with the integration of research 
between these topics and their impact on 
the environment and people are particularly 
welcome. 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: www.animal-journal.eu/
instructions_to_authors.htm
Subscriptions
Animal (ISSN 1751-7311) is published 
monthly. The subscription price for 
institutions of Volume 11 (2017) which 
includes electronic access and delivery by 
air is £1066, €1306 (US $2085 in the USA, 
Canada and Mexico); the electronic only 
price for institutions is £819, €1066 
(US $1645 in the USA, Canada and 
Mexico). Single parts are £102, €125 
(US $200 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 
Fulfi llment Department, University 
Printing House, Shaftesbury Road, 

Cambridge CB2 8BS, UK; or in the USA, 
Canada and Mexico: Cambridge University 
Press, Journals Fulfi llment Department, 
1 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 offi ces. Post-
master: send address changes in the USA, 
Canada and Mexico to: Animal, Cambridge 
University Press, Journals Fulfi llment, 
1 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-
certifi ed paper and cover board. FSC is an 
independent, non-governmental, not-for-
profi t 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 2017

Explore today at cambridge.org/core

Access 
leading 
journals in 
your subject

https://doi.org/10.1017/S1751731116002743 Published online by Cambridge University Press

https://doi.org/10.1017/S1751731116002743


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:

www.cambridge.org/animal

F
E

B
R

U
A

R
Y

 2017     V
O

LU
M

E
 11     PA

R
T

 2     P
ages 183–

364
anim

al   A
n international journal of anim

al bioscience

CONTENTS

FEBRUARY 2017  VOLUME 11  NUMBER 2

MIX
Paper from

responsible sources

FSC® C007785

®

Nutrition
Furbeyre, H., van Milgen, J., Mener, T., Gloaguen, M. and Labussière, E.

Effects of  dietary supplementation with freshwater microalgae on growth performance, nutrient digestibility and 

gut health in weaned piglets 183

Wei, H.-K., Xue, H.-X., Zhou, Z.X. and Peng, J.

A carvacrol–thymol blend decreased intestinal oxidative stress and infl uenced selected microbes without changing 

the messenger RNA levels of  tight junction proteins in jejunal mucosa of  weaning piglets 193

Kim, J. S., Ingale, S. L., Hosseindoust, A. R., Lee, S. H., Lee, J. H. and Chae, B. J.

Effects of  mannan level and �-mannanase supplementation on growth performance, apparent total tract digestibility 

and blood metabolites of  growing pigs 202

Prenafeta-Boldú, F. X., Fernández, B., Viñas, M., Lizardo, R., Brufau, J., Owusu-Asiedu, A., Walsh, M. C. and Awati, A.

Effect of  Bacillus spp. direct-fed microbial on slurry characteristics and gaseous emissions in growing pigs 

fed with high fi bre-based diets 209

Physiology and functional biology of  systems
Mohammadalipour, R., Rahmani, H. R., Jahanian, R., Riasi, A., Mohammadalipour, M. and Nili, N.

Effect of  early feed restriction on physiological responses, performance and ascites incidence in broiler chickens raised 

in normal or cold environment 219

Miretti, S., Volpe, M. G., Martignani, E., Accornero, P. and Baratta, M.

Temporal correlation between differentiation factor expression and microRNAs in Holstein bovine skeletal muscle 227

Zhang, J., Liu, Y., Zhu, Z., Yang, S., Ji, K., Hu, S., Liu, X., Yao, J., Fan, R. and Dong, C.

Role of  microRNA508-3p in melanogenesis by targeting microphthalmia transcription factor in melanocytes of  alpaca 236

Behaviour, welfare and health
Buijs, S., Ampe, B. and Tuyttens, F. A. M.

Sensitivity of  the Welfare Quality® broiler chicken protocol to differences between intensively reared indoor fl ocks: 

which factors explain overall classifi cation? 244

Dalla Costa, E., Dai, F., Lebelt, D., Scholz, P., Barbieri, S., Canali, E. and Minero, M.

Initial outcomes of  a harmonized approach to collect welfare data in sport and leisure horses 254

Arnott, G., Ferris, C. P. and O’Connell, N. E.

Review: welfare of  dairy cows in continuously housed and pasture-based production systems 261

Llonch, P., Haskell, M. J., Dewhurst, R. J. and Turner, S. P.

Review: current available strategies to mitigate greenhouse gas emissions in livestock systems: an animal 

welfare perspective 274

Freitas-de-Melo, A., Ungerfeld, R., Hötzel, M. J., Orihuela, A. and Pérez-Clariget, R.

Low pasture allowance until late gestation in ewes: behavioural and physiological changes in ewes and lambs 

from lambing to weaning 285

Holmøy, I. H., Waage, S., Granquist, E. G., L’Abée-Lund, T. M., Ersdal, C., Hektoen, L. and Sørby, R.

Early neonatal lamb mortality: postmortem fi ndings 295

McGlone, J. J., Thompson, G. and Devaraj, S.

Short communication: A natural interomone 2-methyl-2-butenal stimulates feed intake and weight gain in weaned pigs 306

Farming systems and environment
Accatino, F., Ward, D., Wiegand, K. and De Michele, C.

Carrying capacity in arid rangelands during droughts: the role of  temporal and spatial thresholds 309

Martin-Collado, D., Hely, F., Byrne, T. J., Evans, R., Cromie, A. R. and Amer, P. R.

Farmer views on calving diffi culty consequences on dairy and beef  farms 318

Adamczyk, K., Makulska, J., Jagusiak, W. and Węglarz, A.
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