
 
 

 
 
 

Support for the 
Establishment 
of the Animal 

Welfare Centre 
 
 
 
 

A report for the Rural Industries Research 
and Development Corporation 

 
By Professor Paul H. Hemsworth 

 
 
 
 
 
 
 
 

September  2003 
 
 

RIRDC Web Publication No W03/114 
RIRDC Project No DAV-159A 



 ii

 
 
 
 
 
 
© 2003  Rural Industries Research and Development Corporation.  
All rights reserved.    
 
 
ISBN 0642 58680 2 
ISSN 1440-6845 
 
Support for the Establishment of the Animal Welfare Centre 
Web Publication No. W03/114 
Project No DAV-159A 
 
The views expressed and the conclusions reached in this publication are those of the author and not necessarily 
those of persons consulted. RIRDC shall not be responsible in any way whatsoever to any person who relies in 
whole or in part on the contents of this report. 
 
This publication is copyright. However, RIRDC encourages wide dissemination of its research, providing the 
Corporation is clearly acknowledged. For any other enquiries concerning reproduction, contact the Publications 
Manager on phone 02 6272 3186. 
 
 
 
Researcher Contact Details 
Paul H Hemsworth 
Department of Natural Resources and Environment & University of Melbourne 
Animal Welfare Centre 
Victorian Institute of Animal Science 
Private Bag 7, Sneydes Road 
WERRIBEE  VIC  3030 
 
Phone: 03 9742 0495 
Fax: 03 9742 0400 
Email: paul.hemsworth@nre.vic.gov.au 
 
In submitting this report, the researcher has agreed to RIRDC publishing this material in its edited form. 
 
 
RIRDC Contact Details 
Rural Industries Research and Development Corporation 
Level 1, AMA House 
42 Macquarie Street 
BARTON   ACT   2600 
PO Box 4776 
KINGSTON  ACT  2604 
 
Phone:  02 6272 4539 
Fax: 02 6272 5877 
Email:  rirdc@rirdc.gov.au 
Website: http://www.rirdc.gov.au 
 
 
 
 
 
 
 
 
Published on the web in September 2003 



 iii

Foreword 
 
The joint Animal Welfare Centre was established on the 24th March 1997 by the University of 
Melbourne, Monash University and the Department of Natural Resources and Environment.  The 
Centre focuses and coordinates the research and academic resources of the three collaborating 
organisations, providing the farming community with an internationally competitive research, 
teaching and training resource in animal welfare. 
 
In 1997 a 5-year plan was developed for the Centre’s research, training and teaching activities and this 
plan consists of key programmes and their goals with identified key performance indicators.  The plan 
was developed in consultation with the three partner organisations (through the Centre’s Board of 
Management), the Centre’s Advisory Committee, clients such as the rural industry research 
corporations and interested parties such as animal industry bodies and community groups representing 
the general public’s interest in animal welfare (such as the RSPCA and Animals Australia). 
 
The major programs of the Centre are basic research to develop welfare methodology, research 
examining the effects of human-animal interactions, housing and husbandry practices on animal 
welfare, the development and provision of undergraduate, postgraduate and industry training 
programs in animal welfare and the provision of scientific, objective information on animal welfare to 
the general public.   
 
Local and international consumer and public concerns about farm animal welfare are likely to place 
increasing pressure, either directly or indirectly, on practices in the livestock industries.  RIRDC 
recognises the important role of the Animal Welfare Centre in improving our understanding on farm 
animal welfare and the factors that affect it. Sound knowledge is required on the welfare implications 
of contentious issues in order to sensibly direct changes in livestock production that reflect both the 
concern of the general public and the consumer, the risks to the welfare of farm animals and the 
sustainability of the livestock industries. Consequently RIRDC has supported the establishment of the 
Centre and a number of its research programs on laying hens and meat chickens. 
 
This project was funded from industry revenue which is matched by funds provided by the Australian 
Government.  
 
This report, an addition to RIRDC’s diverse range of over 900 research publications, forms part of our  
Chicken Meat R&D program, which aims to support increased sustainability and profitability in the 
chicken meat industry by focusing research and development on those areas that will enable the 
industry to become more efficient and globally competitive and that will assist in the development of 
good industry and product images.  
 
Most of our publications are available for viewing, downloading or purchasing online through our 
website: 
 
• downloads at www.rirdc.gov.au/reports/Index.htm  
• purchases at www.rirdc.gov.au/eshop 
 
 
 
Simon Hearn 
Managing Director 
Rural Industries Research and Development Corporation 
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Titles of Research Projects in the Animal 
Welfare Centre in 1999 and 2000 
 
Dairy Research & Development Corporation 
Commercialising a training programme targeting stockperson attitudes and behaviour. 
Designing components of milking sheds using aversion learning techniques. 
 
Pig Research & Development Corporation 
Selection of experienced and inexperienced stockpersons for the pig industry. 
Effect of handling and housing on pig welfare. 
Increasing piglet growth and survival by stimulating sucking bouts welfare. 
Training programs for abattoir workers to improve pig welfare and meat quality welfare. 
A review of the influence of housing systems for pregnant, farrowing and lactating sows on pig 
welfare.  
Multi-media computerised training.  
Evaluation of sow stall dimensions. 
 
Nation Pork Industry Development Program 
Deep-litter housing systems for pigs. 
 
Rural Industry Research & Development Corporation 
Welfare QA programs for broiler chickens. 
Reducing cannibalism in laying hens. 
 
Environment Australia 
Humane control of foxes. 
 
Department of Natural Resources & Environment Initiative Funding 
Human control of cockatoos.  
Welfare Audits (pigs and dairy cows). 
Welfare Audits (layer hens). 
 
National Health and Medical Research Council 
Sex differences in the mechanisms by which stress inhibits the secretion and actions of GnRH. 
 
Australian Research Council (SPIRT) 
Behaviour and welfare of suburban dogs. 
 
Institute of National Agriculture (France) 
Stress during pregnancy and the behaviour of offspring. 
 

Commercial funding 
Anti-barking muzzle for dogs. 
Rotary dairies. 
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External Project Funding 
 
Annual external funding for the Animal Welfare Centre since 1996/97 
 
YEAR RESEARCH PROJECT FUNDING CAPITAL FUNDING 
1996/97 $657,699 - 
1997/98 $792,577 $163,000 
1998/99 $533,932 - 
1999/00 $703,071 - 
2000/01 $738,939 - 
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Summary of Research Projects in the 
Animal Welfare Centre in 1999 and 2000 
 
1. Dairy Research and Development Corporation 
Commercialising a training programme targeting stockperson attitudes and 
behaviour 
The results of recent DRDC projects (DAV219, DAV370 and DAV419) have shown significant 
relationships between the attitudes and behaviour of farmers/stockpeople towards their cows and the 
fear and productivity of their cows.  The recent results indicate that practical and inexpensive 
opportunities exist, in the form of a training programme targeting the key characteristics of farmers, to 
manipulate these human-animal interactions to improve the amount of milk, protein and fat produced 
by dairy cows. DRDC and industry examining opportunities to offer this training programme, based on 
the intervention procedure, to industry. 
 
The effect of fear of humans on the behaviour, physiology and productivity of 
dairy heifers and cows 
A series of experiments was conducted in this PhD programme to examine the influence of handling 
on the behaviour, stress physiology and production of dairy cows. Handling was found to markedly 
affect the subsequent behavioural response of the cow to humans.  Negative handling increased fear 
responses in dairy heifers while positive handling decreased fear responses in dairy heifers.  Increased 
fear of humans, through negative handling, produced both an acute stress response and a chronic 
stress response.  In one of two experiments negative handling resulted in reduced milk yield and 
lameness in heifers. These experiments provide evidence that negative handling by humans can affect 
the subsequent fear and stress responses of dairy cows to humans.  These fear and stress responses 
have implications for the productivity and welfare of commercial dairy cows. 
 
Designing components of milking sheds 
This PhD project is examining the behavioural and physiological responses of cows to common 
components or features of a milking system.  A thorough understanding of the aversiveness of 
common features of a milking system for the animal will enable dairy facilities to be designed or 
modified that facilitate movement of cows in and out of the dairy shed.  In addition to benefits on 
animal movement, improvements in animal productivity and welfare and job satisfaction for the 
farmer may also occur.  
 
2. Pig Research and Development Corporation 
Selection of experienced and inexperienced stockpersons for the pig industry 
This 3-year project examined the factors predict good performance by stockpeople in the pig industry.  
Computerised questionnaires were used at the start of employment of stockpeople to evaluate the 
value of measures of personality, motivation, turnover and performance potentials, and attitudes and 
empathy toward pigs to predict the subsequent performance of stockpeople. The results indicated that 
there are several variables which can be assessed in inexperienced stockpeople and which predict 
future performance. Potentially, these tests can be assembled into a kit for use in selection in the pig 
industry. However, there are several cautionary points that should be made. First, as with all selection 
tools, care should be taken to use such findings as a guide in selection and not a prescription. Second, 
because this was an exploratory study where many variables were investigated, the levels of variance 
in stockperson performance accounted for will tend to be inflated as a result of the stepwise strategy 
employed. It is essential that a validation study be carried out before the findings of this study are 
implemented widely. 
 
Effect of handling and housing on pig welfare 
This 3-year project examined the relative effects of housing and human factors on the welfare of pigs. 
An understanding of the importance of human factors to animal welfare and productivity is a 
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fundamental issue for pig production.  The results of the project, in conjunction with previous industry 
and experimental studies, highlight the importance of human factors on pig welfare and indeed 
suggest that in the experimental situation, human factors may be relatively more important to animal 
welfare and productivity than the housing system per se.  While most discussions on animal welfare 
centre on the impact of housing systems, effective dissemination of findings such as these should result 
in a more appropriate focus on human factors that affect welfare in housing systems for pigs, which in 
turn should result in improvements in pig welfare.  For example, an improved appreciation of the role 
of the stockperson should assist industry in providing an increased focus on attracting and retaining 
desirable and providing appropriate training. 
 
Training programs for abattoir workers to improve pig welfare and meat quality 
welfare 
This 2-year project is examining the relationships between the attitudes and behaviour of pig handlers 
at abattoirs and the level of fear, the magnitude of the acute stress responses and meat quality in pigs. 
Results to date indicate that there are some important relationships between stockperson attitudes and 
behaviour and stockperson behaviour and meat quality in pigs.  The next step in this project is to 
examine the effects on meat quality of a cognitive-behavioural intervention programme targeting 
these key stockperson characteristics. 
 
A review of the influence of housing systems for pregnant, farrowing and 
lactating sows on pig welfare 
This short-term project reviewed sow housing and relevant issues of behaviour and welfare.  This 
project also assessed the Australian research regarding fit with current industry practices. A report has 
been submitted to the PRDC and the review has been published in a scientific journal. 
 
Multi-media computerised training 
Multimedia training programmes offer instructional consistency, good retention and high motivation 
amongst participants.  They also reduce learning time, training costs and operational costs in the long 
run. Despite the fact that there is substantial evidence to demonstrate the critical role that the 
stockperson plays in productivity and welfare of pigs, comprehensive training of stockpeople has 
barely begun. The best way to disseminate this skills and knowledge to the pig industry has not been 
investigated. This 1-year project evaluated the effects of multimedia techniques on learning, retention 
and satisfaction in trainees in comparison with a conventional teaching approach.  Results to date 
provide limited support for the hypothesis that participants in the multimedia group would perform 
and retain content better than did participants in the manual group.  There was support for the 
hypothesis that participants in the multimedia group would be more satisfied with their media than the 
manual group.   
 
Increasing piglet growth and survival by stimulating sucking bouts welfare 
The main objective of this project was to measure the efficacy of broadcasting tape-recorded sow 
suckling grunts to increase piglet growth during lactation.  The secondary aim was to measure effects 
of the auditory treatment on sow body condition.  Trials were conducted on a number of commercial 
pig farms. An improvement in piglet growth in the order of 8% compared to untreated controls was 
recorded at 2 farms.  This technique may also have practical application for improving feed intake by 
weaner pigs. 
 
Evaluation of sow stall dimensions 
The housing of dry sows, particularly individual housing, is one of the most controversial issues of 
conventional pig production.  While precise figures are not known, industry opinion indicates that in 
Australia about 40-60+% of pregnant sows are individually housed in stalls at some stage during 
pregnancy, with the remainder being group-housed.  The implications of gestation stall dimensions for 
sow welfare are not known, with the dimensions of stalls largely based on both the size of pigs and 
the requirement that they not be able to turn around.  This aspect of stall dimensions will be one focus 
of this new project.  The consequences of housing in stalls for shorter or longer periods of time and 
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the advantages/disadvantages for overall welfare remain to be determined and is the second aspect of 
this project. 
 
3. Rural Industries Research and Development Corporation 
Welfare QA programs for broiler chickens 
The development of welfare audits with their incorporation into industry quality assurance 
programmes is likely to be one of the most effective measures introduced in the livestock industries to 
improve animal welfare.  Such a measure will also assist in reassuring the public’s confidence in the 
livestock industries. This 3-year project will develop practical but comprehensive audit 
documentation for the broiler industry. This welfare audit will be utilised either independently or 
within a quality assurance programme for use in welfare assessment. 
 
Travel report on alternative egg laying production systems in Europe 
This project reported on a 2-week trip to The Netherlands, Germany, Sweden and the UK by a small 
delegation including a journalist, 2 farmers and a poultry scientist (Dr. John Barnett).  The latest 
alternative housing systems were seen and the future alternatives following the EU directive 
proposing a ban on conventional cages in 2012 were discussed. 
 
Reducing cannibalism in laying hens 
Pecking causes considerable economic and animal welfare problems in laying hens.  It may cause 
feather damage, injuries or even death.   Feather pecking is not only observed in caged birds but also 
in alternative housing systems.  The measure commonly used to control feather pecking is beak 
trimming, however this treatment may affect animal welfare since it may cause significant 
behavioural change perhaps indicative of chronic pain and neuromas are commonly seen.  This 
project will examine the effects of management practices during rearing, such as low lighting and 
access to litter, on pecking in laying hens. 
 
4. Environmental Australia 
Humane control of foxes 
Baiting of foxes with 1080 is a common practice, however there are some concerns about the pain 
involved during the latter stages of the dying process.  Animals die after a period of convulsions, 
which is not only very unpleasant to watch but also raises concern about possible suffering by the 
animal. Adding an effective analgesic to 1080 bait will reduce suffering from pain during dying. Not 
much is known about analgesics in foxes and only cheap non-steroidal anti-inflammatory analgesics 
can be used. The best available method to establish whether an analgesic is effective is by measuring 
brain activity (Evoked Response Potentials) in response to a painful stimulus. The Evoked Response 
Potentials are indicative of the brain receiving painful stimuli and this project will use this 
methodology to examine the effectiveness of analgesics in baits. 
 
5. National Pork Industry Development Program 
The behaviour, performance and welfare of growing pigs in a deep-litter group-
housing system 
Housing growing pigs in large sheds using a floor base of deep litter has been developed as an 
alternative housing system.  These systems are cheaper to establish and are perceived as being more 
“welfare-friendly” for pigs, compared to conventional intensive systems.  Recent industry records 
have shown that pigs grown out in deep-litter systems are ten percent less efficient in converting feed 
to live weight gain and are 15-20 percent fatter.  This PhD project is studying the social and feeding 
behaviour of pigs in order to identify behavioural limitations to pig performance and welfare. 
 
6. DNRE Initiative 
Humane control of cockatoos 
4-Amino-pyridine (4-AP) (registered as Avitrol® in the US and Scatterbird® in Australia) is one of the 
most commonly used chemicals to manage bird damage to crops and world-wide it has been used 



 

 6

with considerable success.  However, the extent of pain and distress experienced by intoxicated birds 
is uncertain. Little information has been gathered concerning potential crop hygiene issues, primary 
and secondary off-target poisoning, bait palatability and environmental contamination and these 
issues should be addressed before widespread baiting is adopted.  A recently proposed approach to 
address the humaneness of poisons is to use an analgesic incorporated into a bait to prevent pain 
during toxicosis; this approach may have a potential application with 4-AP.  This project will assess 
the palatability of analgesic compounds and bait mixtures for cockatoos in laboratory trials, the effect 
of  analgesics and analgesic/avicide combinations upon Evoked Response Potentials in birds and the 
lethal efficacy of analgesic/avicide combinations in captive cockatoos. 
 
Part development of a welfare audit for the egg industry 
One of the recommendations of the August 2000 ARMCANZ meeting was for industry to develop a 
QA programme incorporating food safety, biosecurity and welfare and report on its progress in March 
2001. Because of a lack of welfare information to incorporate into such a programme and based on 
some similar work conducted for the chicken meat industry, NRE provided funds to undertake this 
development. Two draft booklets have been produced, on a welfare audit for 2 sectors of the industry, 
i) chicks and pullets and ii) layers (cage, barn and free range). The project was completed with 
considerable inputs from a management group comprising, industry, welfare groups, educators and 
researchers. In the meantime industry is developing its own QA programme, with the welfare 
component largely based on the Model Code of Practice for Welfare. Thus the development of a 
comprehensive welfare audit that covers all sectors of the egg industry is currently uncertain. 
 
Welfare QA programs for the livestock industries 
A large number of the issues that farmers deal with on a daily basis, such as animal health, production 
and human hygiene, also relate to animal welfare, although up to this point in time the information has 
not been formalised into one document.  The object of welfare audits is to set best practice targets for 
production and animal welfare. The aim of this new 3-year project is to develop, with industry and 
other stakeholders, welfare audit documentation for the pig and dairy industries to incorporate into 
industry quality assurance (QA) programmes. The standards in the audit documentation will fulfil 
both industry’s and the community’s expectations of high levels of welfare associated with the 
production of a particular product (eg milk or meat). 
 
7. Commercial funding 
Anti-barking muzzle for dogs 
An anti-barking muzzle for dogs was tested in this commercial project during winter on Australian 
Kelpies at a commercial breeding kennel, to examine the effects of the device on dog welfare.  The 
trial involved 8 pairs of dogs (paired on sex and age); one dog per pair was allocated at random to the 
Muzzle Treatment and the other to the Control Treatment (not muzzled). Muzzle Treatment dogs 
wore the anti-barking device for about 43 hours.  The behavioural responses of dogs were recorded 
over 4 days, from before application of muzzles to 2 days after removal of the muzzles.  Saliva 
samples were collected post-muzzling to measure salivary concentrations of the stress hormone 
cortisol. 
 
Report on cow behaviour at a problem rotary dairy 
The commercial research project examined the behaviour of cows around the time of milking at a 
problem farm with that of cows from three other farms which had a similar proprietary rotary 
platform.  
 
8. Australian Research Council (ARC SPIRT) 
Behaviour and welfare of suburban dogs 
Many dogs are restricted to suburban backyards.  This project will involve the collaboration of 
scientists and industry partners with practical and regulatory responsibilities in improving behaviour 
and welfare.  The incidence of behavioural problems, that are indicative of maladaptation, will be 
quantified and together with some physiological and health indices of welfare, will be used to assess 
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the risks to the welfare of suburban dogs.  The relationships between this assessment and 
environmental factors (e.g. social and human contact, space and environmental stimulation) will be 
examined to identify those factors that need to be targeted to improve dog behaviour and welfare. A 
PhD student Amanda Kobelt has been appointed in 2000 to this project. 
 
9. Institut National Agronomique, Paris-Grignon 
Stress during pregnancy and the behaviour of offspring 
Part of this PhD programme (Ms. Sabine Roussel) will be undertaken at the AWC and this 
collaborative project with INA will examine the effects of prenatal stress in sheep.  In particular the 
effects on the behavioural and physiological responses of lambs to common stressors and their 
learning ability will be studied.  Research on laboratory species has shown adverse effects of stress 
during foetal development on young animals. Therefore this project will examine the effects of prenatal 
stress on the behavioural and physiological responses of sheep to novel, startling and social stimuli. The 
relationship between the behavioural and physiological response ( or “reactivity”) of  the pregnant 
animal and the effect of prenatal stress on the offspring will be also studied. 
 
10. State Government and AWC Funding 
Neophobia in dogs 
This honours project will develop the methodology to objectively measure fear of novelty in dogs.  
With such methodology, the role of neophobia in the causation of behavioural problems in dogs can 
be studied. 
 
Human-pet (dog) interactions in divorced/separated single-parent families 
This honours project will examine the role that pets play for the adult and children in terms of 
companionship, support, etc.  In particular, the level of attachment to pets will be studied and the 
independent variables investigated will include number/age/sex of children, time since separation, and 
presence/absence of a pet.  
 
Human-pet (dog) interactions in situations involving children with behavioural 
disorders 
This honours project will examine the treatment of animals by children with behavioural disorders. 
 
Confinement of dogs and cats: attitudes and problems for the general 
community and pet owners 
This Master’s programme in collaboration with the Bureau of Animal Welfare will examine the 
attitudes of both the general public and pet owners to pet confinement.  Furthermore, the main issues 
or barriers confronting owners in confining their pets will be identified.  For example, problems such 
as ethical issues, economical issues, disinterest and ignorance will be examined. Such information is 
necessary to assist in the development of public education programmes and legislation that meets the 
needs of human safety and animal welfare. 
 
Survey of reported welfare abuses to horses 
This Master’s programme in collaboration with the Bureau of Animal Welfare will examine the 
circumstances surrounding reported cases of welfare abuses in horses in Victoria.  Over 1000 cases of 
horse welfare abuse are reported to the RSPCA and the Department of natural Resources and 
Environment each year in Victoria and data on issues, results of investigations, situational and 
demographic factors associated with the cases, etc. will be collected in order to identify the major 
factors associated with such cases. With such information, avenues for education may be developed 
and situations where policy development would be beneficial may be identified. 
 
The mental evolution of the horse and its consequences for training 
The aim of this PhD programme is to identify, as far as possible, from the viewpoints of evolutionary 
biology and experimental psychology, the mental capabilities of the horse. The project commenced 
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with a review of mental abilities in mammals and birds, discussed from an evolutionary perspective.  
Experimental trials investigating the mental abilities (particularly insightful abilities) of the horse are 
underway.  Areas of conflict and mental stress in horse training will also be identified.  Finally, a 
training scheme for ground handling and training under saddle will be proposed based on the 
demonstrated mental capabilities of the horse, and a modern application of conditioning principles.  
This project aims to reduce welfare problems associated with the training of horses by designing 
training methodologies appropriate to the mental abilities of this species. 
 
11. National Health and Medical Research Council Funding 
Sex differences in the mechanisms by which stress inhibits the secretion and 
actions of GnRH 
It is well known that stress can impair reproduction in humans and animals but it is not understood 
how this occurs. Consequently there are no therapies available to overcome the detrimental effects of 
stress on reproduction.  Stress can take many forms, such as psychological stress, surgical trauma, 
strenuous exercise, under-nutrition, all of which may inhibit reproduction. We now know that males 
and females respond differently to stress and we have shown that stress is also likely to have different 
effects on reproduction in males and females.  In this project we aim to determine how stress impairs 
reproduction in males and females. 
 
A major effect of stress appears to be to inhibit the secretion of a substance produced by the brain that 
is necessary for the regulation of reproduction. This substance is called gonadotrophin releasing 
hormone (GnRH) and it acts on a small gland at the base of the brain to cause the release of hormones 
that are essential for reproduction in both males and females.  It is also possible that stress may inhibit 
the actions of GnRH.  Our research suggests that there may be differences between males and females 
in the extent to which stress inhibits the secretion of GnRH from the brain and its actions to cause the 
release of other reproductive hormones.  In this project we will determine how stress acts in the brain 
to affect the secretion and actions of GnRH in males and females. 
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Post-Graduate Students and Post-Doctoral 
Fellows Associated with the Animal 
Welfare Centre 
 
Post-graduate Students: 
• Anne Turner - PhD, Awarded in 1998, Monash. 
• Kate Breuer - PhD, Awarded in 2000, Monash. 
• Carole Axton - PhD, Monash. 
• Rebecca Sargent - PhD, Melbourne. 
• Andrew McLean - PhD, Melbourne. 
• Peter Cransberg - Masters. Awarded 1997 La Trobe. 
• Andrew Feher – Proposed PhD, Melbourne. 
• Amanda Kobelt – PhD, Melbourne. 
• Cecily Maller – PhD, Melbourne. 
• Sabine Roussel – PhD, INA, Paris. 
• Neva Van de Kuyt – Masters, Melbourne. 
• Naomi Pearson – Masters, Melbourne. 
• Fleur Dwyer – PhD, Monash. 
• Catherine Stackpole – PhD, Monash. 
 
Postdoctoral Fellows: 
• Dr. Laura Beveridge - University of Melbourne. 
 
Honours students: 
• Tammie King – University of Melbourne. 
• Wendy Bodsworth – Monash University. 
• Helen McSweeney – Monash University. 
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Communications in the Animal Welfare 
Centre in 2000 
 
1.  Books 
Hemsworth, P.H. and Barnett, J.L. (2000).  Human-animal interactions and animal stress. In “Biology 

of Animal Stress”, edited by M. Mench and G.O. Moberg, CAB International, Oxon UK, pp. 
309-335. 

Hemsworth, P.H. (2000).  Behavioural Principles in Pig Handling. In "Livestock Handling and 
Transport", edited by T. Grandin, 2nd Edition, CAB International, Oxon, UK, pp. 255-274. 

 
2.  Research publications in refereed journals 
Barnett, J.L., Hemsworth, P.H., Cronin, G.M., Jongman, E.C. and Hutson, G.D. (2000).  A review of 

the welfare issues for sows and piglets in relation to housing.  Aust. J. Agric. Res., 52: 1-28. 
Breuer, K., Hemsworth, P.H., Barnett, J.L., Matthews, L.R. and and Coleman, G.J. (2000). Behavioural 

response to humans and the productivity of commercial dairy cows. Appl.Anim.Behav.Sci. 66: 
273-288. 

Coleman, G.J., Hemsworth, P.H., Hay, M. and Cox, M.  (2000). Modifying stockperson attitudes and 
behaviour towards pigs at a large commercial farm. Appl. Anim. Behav. Sci., 66: 11-20. 

Cransberg, P.H., Hemsworth, P.H. and Coleman, G.J. (2000).  Human factors affecting the behaviour 
and productivity of commercial broiler chickens. Brit. Poult. Sci. 41: 272-279. 

Cronin, G.M., Lefébure, B. and Mcclintock, S. (2000).  A comparison of piglet production and 
survival in the Werribee Farrowing Pen and conventional farrowing crates at a commercial 
farm.  Australian Journal of Experimental Agriculture 40: 17-23. 

Hemsworth, P.H. Coleman, G.J., Barnett, J.L and Borg, S. (2000). Relationships between human-
animal interactions and  productivity of commercial dairy cows. J.Anim. Sci., 78: 2821-2831. 

Henry, B.A., Goding, J.W., Tilbrook, A.J., Dunshea, F.R. and Clarke, I.J. (2001). 
Intracerebroventricular infusion of leptin elevates the secretion of luteinizing hormone 
without affecting food intake in long-term food restricted sheep, but increases growth 
hormone irrespective of bodyweight.  Journal of Endocrinology (In press). 

Hutson, G.D., Ambrose, T.J., Barnett, J.L. and Tilbrook, A.J.  (2000).  Development of a behavioural 
test of sensory responsiveness in the growing pig.  Applied Animal Behaviour Science, 66: 
187-202. 

Jongman, E.C., Barnett, J.L. and Hemsworth, P.H. (2000). The aversiveness of carbon dioxide  
stunning in pigs and a comparison of the CO2 stunner crate versus the V-restrainer. 
Appl.Anim.Behav.Sci. 67: 67-76. 

Jongman, E.C., Morris, J.P., Barnett, J.L. and Hemsworth, P.H. (2000). EEG changes in 4 week old lambs 
to castration, tail docking and mulesing. Australian Vet. J., 78: 339-343. 

Jongman, E., Selby, E., Barnett, J., Fisher, P. and Temby, I. (2000).  Feeding preferences in captive 
corellas for green-dyed and plain oats.  Corella, 24: 62-64 

Tilbrook,  A.J., Turner, A.I. and Clarke, I.J. (2000). Effects of stress on  reproduction in non-rodent 
mammals: considerations of the role of glucocorticoids and sex differences. Reviews of 
Reproduction, 5:105-113. 

Tilbrook, A.J. and Clarke, I.J.  (2001). Negative feedback regulation of the secretion and actions of 
GnRH in Males.  Biology of Reproduction (In press).  

Tilbrook, A.J,, de Kretser, D.M. and Clarke, I.J. (2001).  Influence of the degree of stimulation of the 
pituitary by gonadotropin releasing hormone on the action of inhibin and testosterone to 
suppress the secretion of the gonadotropins in rams. Biology of Reproduction, 64: 65-73. 

Scott, C.J., Tilbrook, A.J., Rawson, J.A. and Clarke, I.J. (2000). Gonadal steroid receptors in the 
regulation of GnRH secretion in farm animals. Anim. Reprod. Sci., 60-61: 313-326. 

Scott, C.J., Tilbrook, A.J., Simmons, D.M., Rawson, J.A., Chu, S., Fuller, P.J., Ing, N.H., and Clarke, 
I.J. (2000). The distribution of cells containing estrogen receptor a (ERα)and estrogen 
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receptor β (ERβ) mRNA in the preoptic area and hypothalamus of the sheep: comparison of 
males and females. Endocrinology  141: 2951-2962. 

Stone, S.C., Loose, J.M., Caddy, D.J., Canny, B.J., Tilbrook, A.J., and Young, I.R. Combined 
xylazine and ketamine as an analgesic regimen in sheep. Aust. Vet. J. (In press). 

Waples, K.A., Barnett, J.L. and Marks, C.A. (2000).  Food preference of Long-billed Corellas 
(Cacatua tenuirostris) in aviary experiments. Corella, 24: 65-69. 

 
3.  Conferences publications 
Barnett, J. L. (2000). 'Welfare and cages : alternative production systems in Europe', in 2000 Poultry 

Information Exchange, ANA Hotel - Gold Coast, Surfers Paradise, Queensland, 9-11 April 
2000, Poultry Information Exchange Organising Committee, Caboolture, Qld., pp. 133-140. 

Barnett, J. L. (2000).  'A welfare audit for the broiler industry: a model for other animal industries 
[abstract] : poster 1-21', in Animal science in Agriculture Victoria : the AV Animal Insitute 
Group Research Conference 2000, May 17-18, 200, Victorian Institute of Animal Science, 
Attwood, Vic. 

Barnett, J.L. (2000).  Update on ARMCANZ recommendations on layer hen housing.  Proceedings 
Australian Veterinary Poultry Association Scientific Meeting, Melbourne, pp. 7-8. 

Barnett, J.L. (2000).  Practical lessons learned from the development of Chicken Meat QA. Layer Hen 
Housing Conference (July, Gold Coast, Qld), (AFFA, Canberra), Attachment N. 

Barnett, J.L. and Glatz, P.C. (2000).  The effects of housing on behaviour and physiology of pigs and 
poultry.  Proceedings ANZCCART Conference, December, Adelaide (abstracts) p. 8. 

Barnett, J. L., Chamberlain, T. S. & Hemsworth, P. H. (2000).  'The welfare of outdoor sows: 
variation in biological variables [abstract] : poster 1-20', in Animal science in Agriculture 
Victoria : the AV Animal Institute Group Research Conference 2000, May 17-18, 200, 
Victorian Institute of Animal Science, Attwood, Vic. 

Barnett, J..L., Glatz, P.C. and Almond, A. (2000).  A welfare audit for the broiler industry. 
Proceedings Australian Poultry Science Symposium, 12: 213. 

Barnett, J. L., Glatz, P. C. & Almond, A. (2000). 'A comprehensive welfare audit for the broiler 
industry', in 2000 Poultry Information Exchange, ANA Hotel - Gold Coast, Surfers Paradise, 
Queensland, 9-11 April 2000, Poultry Information Exchange Organising Committee, 
Caboolture, Qld., pp. 195-196. 

Coleman, G.J. (2000).  Opportunities to select, train and manage stockpeople to improve sow 
productivity. Proceedings of the North Carolina Healthy Hogs Seminar, 1-3 November, 2000. 
Greenville and Clinton, North Carolina, pp. 43-53. 

Coleman, G.J. (2000).  Selection and training of stockpeople to improve sow productivity.  
Proceedings of the Mercosur Pig Production Congress Conference,  22-25 October, 2000, 
Buenos Aires, Argentina, pp. 73-82. 

Coleman. G.J.  and Hemsworth, P.H.  (2000).   Stockperson behaviour, pig behaviour and pig 
productivity. Proceedings of the Mercosur Pig Production Congress Conference,  23-25 
October, 2000, Buenos Aires, Argentina., pp.121-128. 

Cronin, G. (2000).  'A production comparison of the Werribee Farrowing Pen and conventional 
farrowing crates on a commercial pig farm [abstract] : poster 1-14', in Animal Science in 
Agriculture Victoria : the AV Animal Insitute Group Research Conference 2000, May 17-18, 
200, Victorian Institute of Animal Science, Attwood, Vic. 

Cronin, G.M. (2000).  Aggression, mounting and feeding behaviour in male finisher pigs. Australian 
Society for the Study of Animal Behaviour, 27th Annual Conference, Macquarie University, 
Sydney, p. 46, Abstract. 

Cronin, G., Hemsworth, P., Barnett, J., Jongman, E. & Newman, L. 2000, 'Welfare evaluation of an 
anti-barking muzzle for dogs [abstract] : poster 1-15', in Animal Science in Agriculture 
Victoria : the AV Animal Insitute Group Research Conference 2000, May 17-18, 200, 
Victorian Institute of Animal Science, Attwood, Vic. 

Hemsworth, P.H. (2000).  The human factor: influence on livestock performance and welfare. Ron 
Kilgour Memorial Lecture.  Proceedings New Zealand Society of Animal Production, ed., 
Peterson, S.W, (Massey University, Palmerston North, New Zealand), 60: 237-240. 



 

 12

Hemsworth, P.H. (2000).  Pastoral farming of animals in 2020. Proceedings of the joint Animal 
Welfare Advisory Committee and the Australian and New Zealand Council for the Care of 
Animals in Research and Teaching Conference, 18-19 December 1999, Wellington, New 
Zealand. Ed., Mellor, D., Fisher, F and Sutherland, G. (ANZCCART, Wellington, New 
Zealand), pp. 12-19. 

Hemsworth, P.H and Barnett, J.L. (2000) - Animal Welfare and Farm Animals in 2020.  Animal 
Science in Agriculture Victoria : the AV Animal Insitute Group Research Conference 2000, 
May 17-18, 200, Victorian Institute of Animal Science, Attwood, Vic. 

Hemsworth, P.H. (2000).  Stockmanship makes a difference. Proceedings of the North Carolina 
Healthy Hogs Seminar, 1-3 November, 2000. Greenville and Clinton, North Carolina, pp. 7-14. 

Hemsworth, P.H. (2000).  Human-animal interactions and their effects on research results. 
Proceedings ANZCCART Conference, December, Adelaide (abstracts) pp. 2-3. 

Jongman, E.C. (2000).  The effects of environmental enrichment - science and myths.  Proceedings 
ANZCCART Conference, December, Adelaide (abstracts) p. 11. 

Jongman, E. and Waples, K.. (2000).  The humane control of corellas.  Australian Society for the Study 
of Animal Behaviour, 27th Annual Conference, Macquarie University, Sydney, p. 49, Abstracts. 

McCauley, I., Cronin, G.M., Barnett, J.L., Butler, K.L., Hennessy, D.P., Campbell, R.G., Luxford, B., 
Smits, R.J., Tilbrook, A.J. and Dunshea, F.R. (2000).  An immunocastration vaccine 
(Improvac®) increases growth in individually and group-housed boars. Agriculture Victoria 
Institute Group Research Conference, Poster 1-18. 

Sargent, R., Hemsworth, P.H., Campbell, R.G. and Cronin, G.M. (2000). The spatial location and 
distance travelled by male growing pigs in a deep-litter housing system. Proc. Aust. Soc. Study 
Anim. Behav., 27th Annual Conf. Macquarie University, Sydney, pp. 45. 

Waples, K.A., Barnett, J. and Marks, C.A. (2000).  Food preference of Long-billed Corellas (Cacatua 
tenuirostris) in the laboratory.  Australian Society for the Study of Animal Behaviour, 27th 
Annual Conference, Macquarie University, Sydney, p. 29, Abstracts. 

 
4.  Research Reports 
Barnett J.L. Barnett, C.A. Marks, P. Fisher, K.A. Waples,E. Selby, E.C. Jongman, E. Leeson and I.D. 

Temby.  (2000).  Assessment of analgesic/poison combinations for the development of a 
humane avicide for cockatoo control.  Final Report for the Department of Natural Resources 
and Environment, Melbourne. 

Coleman, G.J., Hall, M., Fewings-Hall, S and Hemsworth, P.H. (2000). Selection of stockpeople in 
the pig industry. Final report to the Pig Research and Development Corporation Canberra, 
Project UMO 5/1139.  

Coleman, G.J. and Hemsworth, P.H. (2000).  Multimedia training in the pig industry. Final report to 
the Pig Research and Development Corporation Canberra. Project UMO6/1380.  

Cronin, G.M. (2000).  Increasing piglet growth by increasing the number of suckling bouts by sows 
and litters. Final Report to Pig Research and Development Corporation, Canberra.   Project 
DAV 169/1470. 

Dunshea, F. et al. (2000).  Improving performance/efficiency of entire male pigs under commercial 
conditions. Final Report to Pig Research and Development Corporation, Canberra.  Project 
DV 160/1344. 

Hemsworth, P.H.  (2000). Welfare and production implications of handling and housing interactions. 
Final Report to the Pig Research and Development Corporation, Canberra. Project DV 
143/1204. 

 
5.  Industry publications 
Barnett, J.L. (2000).  Alternative laying systems in Europe and the UK:  Issues relevant to Australia. 

Poultry Digest, 15 (4): 5 & 10. 
Barnett, J. (2000).  Welfare of outdoor sows - some results.  Vic-Pig, 3 (1): 1. 
Barnett, J. (2000). 'Issues relevant to Australia', Milne's Poulty Digest, vol. 15, no. 4, pp. 5,10. 
Barnett, J. ((2000). 'Sow housing review', Vic-Pig, vol. 3, no. 2, p. 3. 



 

 13

Barnett, J.L. (2000).  Pig welfare quality assurance.  Proceedings NRE Pork Industry Day, 
Werribee.(NRE, Melbourne), pp. 45. 

Barnett, J.L., Almond, A. and Glatz, P.C. (2000).  Implementation of a broiler welfare audit to 
industry.  South Australian Pig and Poultry Fair, pp. 42. 

Barnett, J.L., Almond, A. And Glatz, P.C. (2000).  A welfare audit for the chicken meat industry in 
South Eastern Australia.  South Australian Pig and Poultry Fair, pp. 41.  

Barnett, J.L., Jenner, R. and Scott, P. (2000).  ARMCANZ agreement on hen housing in Australia. 
Dander (Newsletter of the Australian Poultry Veterinary Association), pp. 3. 

Barnett, J.L., Jenner, R. and Scott, P. (2000).  AVPA discussion document on cage egg production 
systems.  Dander (Newsletter of the Australian Poultry Veterinary Association), pp. 3-5. 

Barnett, J.L., Jenner, R. and Scott, P. (2000).  AVA draft policy on commercial egg production 
systems. Dander (Newsletter of the Australian Poultry Veterinary Association), pp. 5. 

Boyce, J.  (2000).  Prohand - "the professional handling of pigs". Proceedings NRE Pork Industry 
Day, Werribee.(NRE, Melbourne), pp. 43. 

Cronin, G. (2000).  Pigs featured at Melbourne Show.  Pork Journal, 22 (7): 33. 
Cronin, G. (2000).  Pigs featured at Melbourne Show.  Pork Journal, 22 (7): 33. 
Cronin, G. (2000).  Increasing piglet growth by broadcasting sow suckling grunts in the lactation 

shed. Proceedings NRE Pork Industry Day, Werribee.(NRE, Melbourne), pp. 40. 
Cronin, G. (2000).  Increasing piglet growth by increasing the number of suckling bouts.  Vic. Pig 3 

(3): 1. 
Cronin, G. (2000).  Broadcast suckling grunts to increase piglet growth.  Pork Journal, 22 (6): 41-43. 
Dowling, S. (2000).  Program for pig handlers at abattoirs.  Vic Pig, 3 (1): 2. 
Jongman, E.C. (2000).  Stall housing for sows. Proceedings NRE Pork Industry Day, Werribee.(NRE, 

Melbourne), pp. 44. 
 


