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Mission Statement
To differentiate Australian pork as a ‘high integrity’ meat that is welfare-optimal, 
premium quality, nutritious, in high demand nationally and internationally, and 
which is produced while conserving energy and water, minimising greenhouse 
gas emissions and maintaining efficiency and cost of production at levels which 
encourage investment, growth and sustainability. 

Outcomes
A key challenge for Australia’s pork industry is to produce high quality food for 
sale at a reasonable price, and with a satisfactory return on production capital 
invested, without negatively impacting pig welfare, the environment  
or the health of the consumer. 

Through innovative, collaborative, whole value chain research, development 
and education programs within a CRC, the Australian pork industry can meet 
this challenge and has unique potential compared with other foods, meats 
and sources of pork by facilitating production that:

1. Is efficient and ethical, without the need for sow confinement in stalls  
or crates, or widespread use of medications.

2. Safely delivers key nutrients, enhancing the health and well-being  
of consumers.

3. Utilises innovative feed sources and effluent management systems, 
resulting in emissions of less than 1kg of CO2 per kg of pork produced.

4. Contributes significantly to Australia’s economic growth and food security 
without drawing on the ecological capital of other parts of the world. 



Mr Dennis Mutton
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Chairman’s Report

I was appointed Chair in 
November 2013 following 
the retirement of Dr John 
Keniry, AM. On behalf of the 
Board members, Executive 
management, participants 
and industry, I sincerely thank 
John for his leadership and 
commitment to the early years 
of this CRC and his dedication 
to the establishment and 
guidance of the previous 
CRC for an Internationally 
Competitive Pork Industry. He 
contributed significantly to the 
industry’s strong development. 
At the time of writing, this Pork 
CRC has been operating for 
three years, with its research 
across four programs which 
collectively focus on increasing 
the consumer appeal of pork 
and modifying production 
systems to align with consumer 
trends in welfare, medication, 
human nutrition and carbon 
consciousness, while still 
maintaining a competitive cost 
structure within the industry. 
In our first three years, Pork 
CRC commissioned 130 
projects across the programs 
and completed all projects 
carried over from the first 
Pork CRC. Good progress, 
which is reported on within 
the body of the report, has 
been made across all four 
programs. Considerable 
effort has gone into research 
on housing of pregnant 
sows and strong working 
partnerships developed 
between researchers and 
producers to find solutions 
that deliver good outcomes for 
animal welfare, of both sows 
and piglets and productivity. 
Knowledge sharing on how to 

make group housing work for 
the producer and the sow was 
supported by two successful 
workshops in Toowoomba and 
Melbourne in April 2014. The 
board also visited Rivalea and 
saw group housing in operation 
and were impressed with the 
demonstration of research 
put into practice to achieve a 
meaningful industry outcome. 
The landscape, however, 
remains fluid with ongoing 
challenges concerning how 
pork is produced and thus 
ongoing research projects 
are being commissioned to 
continue to explore ways to 
better manage production. 
One very important role of Pork 
CRC is to ensure our research 
complements the changing 
landscape and enables industry 
to keep ahead of the curve 
and, where possible, turn the 
challenges into opportunities. 
Our participants and producers 
certainly keep us informed of 
such challenges and through 
their roles on the board, R&D 
Committee and advisory 
panels, help ensure our 
research aligns with industry 
needs and objectives and 
meets broader community 
expectations. Nevertheless, 
it remains a challenging and 
demanding environment.

The opportunity to extend the 
life of the current CRC beyond 
June 2019 is not likely to be 
available. The Board strongly 
believes it is an imperative 
to continue to drive best 
practice through focussed and 
sound research and hence is 
working closely with essential 
participants, APL and the wider 

industry to develop a structure 
and funding arrangement that 
can be put in place by 2019 
to continue a collaborative 
research program for the pork 
industry without relying on 
funding from the Australian 
Government. Progress towards 
that end has been substantial. 
Other income streams are 
now being realised, resulting 
from the commercialisation of 
research outcomes from CRC 
activity during the past eight 
years. Business arrangements 
to sustain an adequate 
funding stream for research 
are progressing and will be 
discussed with stakeholders 
in ongoing meetings and 
presented at the Pork CRC 
stakeholders’ meeting in 
Melbourne in November 2014.

Pork CRC has enjoyed relative 
stability around the Board 
table and within the staff and 
program leaders. Professor 
Simon Maddocks recently 
resigned from the Board to take 
up the role of Vice Chancellor at 
Charles Darwin University and 
has been replaced by Affiliate 
Professor Pauline Mooney. The 
relationship with the broader 
industry players is very sound, 
with constructive feedback 
provided and a high level of 
involvement in workshops and 
conferences. This is reflected 
in a strong uptake of research 
outcomes. One of the really 
important aspects of the 
research work is that much of it 
is done on commercial piggery 
and production sites, therefore 
lifting the relevance and speed 
of adoption. This initiative 
has been facilitated through 

I am pleased to present the third annual report of  
the Co-operative Research Centre for High Integrity 
Australian Pork.
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providing base funding to 
support the work and has also 
assisted in those organisations 
sharing benefits, including 
lifting capability and expertise 
in their own staff. These 
factors are translated into rapid 
uptake of research findings, 
with consequential benefits 
to productivity and animal 
husbandry. Strong international 
connections have also been of 
great benefit, with strong ties 
with the New Zealand industry 
and research collaborations, 
particularly with Europe and 
North America. In the face of 
an ongoing highly competitive 
marketplace, domestic 
producers demonstrate 
remarkable resilience and 
adaptability. Compared with 
some other rural industries, 
pork producers actively pursue 
new, more efficient ways of 
doing things and information 
and technology transfer is well 
developed. This very proactive 
approach has impressed me 
greatly and demonstrates 
a significant level of self-
reliance, not only among pork 
producers, but right along the 
value chain. Alongside this, 

their peak bodies play a major 
role and focus on achieving 
good outcomes for their 
stakeholders. Those same peak 
bodies have always supported 
the CRCs and have worked 
constructively with them. The 
strong collaborative approach 
by our participants, commercial 
producers and research 
providers, plus third parties is 
commended. They have been 
universally supportive of the 
work of the Pork CRC. Our 
major participant, the Australian 
Government, operating 
through the Department of 
Industry, has provided not 
just significant funding, but 
also much support, discipline 
and encouragement along 
the way. This has been very 
much appreciated.

I sincerely thank my fellow Pork 
CRC Board members for the 
commitment and dedication 
to the task of supporting the 
delivery of research effort for the 
pork industry. Their collective 
knowledge and support has 
been invaluable, resulting in 
sound technical input and 
appropriate governance. 

Pork CRC is extremely 
fortunate to have dedicated 
staff and industry and research 
based program leaders. This 
has helped considerably to 
maintain stability and strong 
direction for the programs with 
all demonstrating enthusiasm 
and commitment to achieving 
research outcomes for 
Australasian producers and 
seeing them implemented 
throughout the industry. I 
particularly acknowledge the 
tireless work of Pork CRC CEO, 
Dr Roger Campbell, who has 
provided strong leadership in 
delivering industry and broader 
community needs up and down 
the value chain. I thank Roger 
and his staff for their efforts. 
While we have come a long 
way through the first CRC and 
now are going into year four 
of the CRC for High Integrity 
Australian Pork, there remains 
much to be done and many 
challenges to be overcome, 
particularly as the operating 
environment continually 
shifts to meet production 
requirements, consumer 
preferences and welfare 
standards. The foundations 

in place and the commitment 
to research excellence and 
relevance, place Pork CRC in 
a great position to deliver on 
expectations. A vital ingredient 
in that future success is our 
outstanding group of young 
people, some students, some 
early stage researchers, who 
Pork CRC is proud to support, 
in the knowledge that they 
will help build Australia’s 
pork industry.

Mr Dennis Mutton 
Chairman

Pork CRC Chairman Dennis Mutton and CEO Roger Campbell with Pork CRC supported students who presented their research at the Pork CRC/APL 
student workshop in Melbourne prior to APSA 2013.
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this is a critical component 
of our industry’s strategy to 
differentiate itself from our 
international competitors. I 
believe this change contributed 
to prices remaining relatively 
high and, while feed costs were 
also relatively high, particularly 
in the north, there was room 
for reasonable margins and a 
general feeling of optimism was 
apparent across the industry. 

In Program 1 (Reduced 
Confinement of Sows and 
Piglets) our researchers finally 
caught up with industry in 
this critical component of 
our strategy to differentiate 
Australian pork from our 
international competitors. 
Producers and researchers 
shared their experiences at two 
Pork CRC/APL sow housing 
workshops in April 2014 in 
Toowoomba and Melbourne. 
We released the manual 
‘Improving the welfare of group 
housed sows’, in conjunction 
with the workshops and a 
manual of summer infertility 
and beyond in November 2013. 
One of the biggest findings 
by researchers was that sows 
adapt very rapidly to mixing 
and reduced space and Dr 
Jean-Loup from University of 
Melbourne demonstrated that if 
a few simple rules are followed, 
excellent reproduction can be 
achieved whether sows are 
grouped at weaning or 5-6 
days after mating. Our research 
on alternative farrowing 
systems continued to show 
that apart from being costly, 
they generally result in higher 
piglet mortality. Systems from 
Europe and the UK also require 
considerable modification 
for Australian situations, 
especially for our summer. 

The UMB pens (Norwegian), 
investigated by Dr Greg Cronin 
at University of Sydney, were 
a classic example – they 
required changes to the piglet 
environment and nest area and 
resulted in considerably higher 
piglet mortality compared 
to the conventional crate. 
Nevertheless, the science in the 
project was exceptional and the 
outcomes on the sow’s nesting 
behaviour were particularly 
interesting. The results suggest 
it may be possible to provide 
the sow’s behavioural needs 
within conventional systems 
and this is being followed up. 
We are also attempting to 
develop a farrowing system 
index which acknowledges the 
needs and welfare of the sow, 
the needs and welfare of the 
piglet and needs and costs to 
the producer. There is still a 
long way to go, but good basic 
research is essential to keep 
us ahead of the curve in what 
has become a contentious and 
poorly understood issue by 
welfare groups, consumers and 
the community in general. 

Program 2 (Herd Health 
Management) has seen 
the development of new 
diagnostics for a range of 
pathogens, progress on the 
selection of pigs for robustness 
and disease resilience and 
some very novel alternative 
health therapies. Many of the 
latter have been developed 
and tested by researchers at 
DAFWA and validated in the 
commercial facilities of our 
participants. Several discovered 
at DAFWA and by Eugeni Roura 
at the University of Queensland 
will be incorporated in specialty 
products which should be 
available to the industry in 2014. 

They are designed to enhance 
piglet performance and heath. 
Dr Alison Collins from NSW DPI 
has produced some fascinating 
information on the build-up of 
Lawsonia over time in grower-
finisher pigs and how this is 
affected by vaccination, pen 
hygiene and antimicrobial use. 
Alison has used a quantitative 
PCR test developed in a Pork 
CRC project to measure the 
population of the pathogen 
and to link this with animal 
performance. It is clearly 
an insidious disease and 
it appears that there is 
considerable room for 
innovation in its management. 
The data should enable 
veterinarians to better target 
vaccination and antimicrobial 
use to minimise the impact of 
the disease. 

There continues to be 
a concerted effort by 
researchers, processors and 
retailers to improve the eating 
quality of Australian pork 
in Program 3 (Healthy Pork 
Consumption). One of our 
Postdocs, Dr Cameron Jose 
from DAFWA, demonstrated 
a link between ultimate pH 
of the loin and eating quality 
assessed by consumer panels. 
He showed that in one supply 
chain the fail rate (judged as 
terrible or below average eating 
quality) of loins with low pH was 
some 20% higher than for loins 
of normal pH. It would also 
appear that the ultimate pH of 
Australian pork is declining so 
we have a challenge. In other 
projects conducted across a 
number of supply chains by 
Heather Channon and Prof 
Frank Dunshea at University of 
Melbourne, fail rates, especially 
for the loin and silver side 

Australian pork producers continued their transition to 
group housing for gestating sows in 2013/14 and…
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roast, remain unacceptably 
high. However, the percentage 
of pork rated as good or to 
have premium eating quality is 
consistently higher than that 
which fails the consumer tests 
and we probably have enough 
information now to identify 
pork in the different categories 
and to label and/or manage it 
accordingly. It is fascinating, 
but frustrating research and 
our researchers are working 
closely with all supply chains 
across Australia to enhance 
the eating quality of Australian 
pork. A study by Karen Moore 
(DAFWA) on immunocastration 
found no significant difference 
in the objective meat quality 
between entire males or 
immunocastrates, but in eating 
quality tests the fail rate was 
significantly higher for pork 
from entire males. The results 
simply confirm that entire males 
are not necessarily conducive 
to improving eating quality 
and there is little relationship 
between objective measures 
of meat quality and consumer 
perceptions. We continue to 
generate interesting information 
in our research on the human 
health attributes of Australian 
pork. In a follow up with 
participants in a project to look 
at the effects of pork on the 
iron status of young women Dr 
Samir Samman from University 
of Sydney found that women 
who included pork in their diet 
actually consumed significantly 
less fast (bad) food and more 
fruit and vegetables than those 
on the control diet or those 
who took an iron supplement 
during the study. In two other 
follow up studies on pork 
consumption by children and 
participants in a pork study 
looking at cardiovascular health 

and weight loss, researchers 
reported that consumers 
thought pork was as healthy as 
other meats, but considered 
its use in meals was limited by 
the lack of exposure compared 
to other meats, and by the 
lack of information on recipes 
and how to cook pork. Most 
also thought all fresh and 
manufactured pork was from 
Australia. We have invested in 
a project with APL on how to 
cook pork. There is something 
about pork and human health 
and we need to get the 
messages out there. 

Program 4’s (Carbon 
Conscious Nutrient Inputs and 
Outputs) Bioenergy Support 
Program (BSP) managed by Dr 
Stephan Tait at the University 
of Queensland, continues to 
lead the industry in the efficient 
and cost effective production of 
Biogas. Stephan and his team 
also have a number of projects 
on maximising methane 
production from covered 
ponds, developing rapid and 
affordable tests to assess the 
efficiency with which ponds 
are operating and looking at 
alternative uses of methane. 
Stephan works closely with 
our producer-based advisory 
group, industry in general and 
the regulators and the program 
is a real asset for the Australian 
industry. Outcomes from 
research on grain processing 
and feed manufacture continue 
to demonstrate there is still 
considerable money left on 
the table in how we prepare 
grain and feed for pigs. Tony 
Edwards of Ace Livestock 
Consulting demonstrated that 
using a disc mill to reduce the 
particle size of wheat/barley 
based diets from approximately 

1 .1 mm to 0.55 mm improved 
the feed efficiency of finisher 
pigs by 5.6%. Our research on 
NIRS to rapidly determine the 
nutritive value of grains and 
protein meals has continued 
to demonstrate considerable 
variation in the DE of grains 
and the reactive lysine content 
of soy bean meal and canola 
meal. For grains, much of the 
variation in DE is associated 
with growing conditions and 
can only be taken into account 
in diet formulation by using 
the AusScan calibrations to 
measure what you have. The 
calibrations will be globalised 
in 2014 as part of a business 
agreement with a UK company 
that specialises in NIR and has 
international business interests. 
The calibrations should be 
available online which will 
make knowing what you have 
in the grain or protein meal 
almost immediate.

We have also invested in two 
innovative algae projects. One 
is with Murdoch University and 
is based on a discovery by 
Jeremy Ayres (honours student) 
of algae species which grow 
in sand filtered but otherwise 
untreated, piggery effluent. The 
other is with Flinders University 
to establish a demonstration 
site at the SARDI/ University 
of Adelaide piggery at 
Roseworthy, involving an 
aerobic digester and algal 
ponds to generate heat for use 
in the piggery and reduce the 
pathogen and nitrogen loads 
in the effluent so the water can 
be reused for cleaning and 
other purposes. 

Research in all programs 
is extremely active and our 
researchers and students 

remain enthusiastic and 
innovative, I thank them all for 
their contributions to the Pork 
CRC. Without them and our 
participants, who work closely 
with researchers and students, 
the necessary technologies and 
knowledge needed to produce 
high integrity Australian 
pork and differentiate the 
Australian industry would not 
be generated.

This year we welcomed Dennis 
Mutton as the chair of Pork 
CRC. Dennis wasted no time 
in getting involved and has 
gone out of his way to meet 
with producers, researchers 
and participants. He chairs our 
R&D Committee and is doing 
a great job. On behalf of the 
staff and directors, I welcome 
Dennis to Pork CRC. I also 
welcome Affiliate Professor 
Pauline Mooney to the board. 
She replaced Professor 
Simon Maddocks as SARDI’s 
representative in March after 
Simon left SARDI for Charles 
Darwin University.

Finally, I thank my executive 
team, all directors of Pork CRC 
and the Federal Government 
and producers for their ongoing 
commitment and support.

Dr Roger Campbell 
CEO

Research in all programs is extremely active and our researchers and 

students remain enthusiastic and innovative, I thank them all for their 

contributions to the Pork CRC. 
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Pork CRC Limited was established in April 2011 as 
a company limited by guarantee and commenced 
operations on 1 July 2011. 

The Company has twelve Essential Participant members and is tax exempt. There have been 
no changes in structure during the year under review. The governance and management 
structure ensures effective collaboration between the participants through:

 � A high level of involvement 
of commercial participants 
on the CRC Board, 
various committees and 
in specific research and 
development projects.

 � A relatively flat management 
structure with a high level of 
involvement from Program 
and Subprogram Leaders.

 � World-renowned pig 
research scientist, Dr Roger 

Campbell, was appointed 
CRC Chief Executive 
Officer (CEO) following 
the achievements of the 
CRC for an Internationally 
Competitive Pork Industry. 
His success in the position 
has been through his broad 
knowledge and familiarity 
with many of the research 
organisations, researchers 
and industry participants. 
His professionalism and 
expertise is well placed 

to ensure the strategic 
objectives of Pork 
CRC are met through 
effective collaboration.

 � Many of the participants 
in Pork CRC are also end 
users of the technology 
being developed, 
thereby facilitating rapid 
uptake and collaborative 
working relationships to 
ensure outputs remain 
commercially focused.
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The Board is responsible for decisions relating to the 
investment of Pork CRC Limited funds, the research 
program, protection and commercialisation of intellectual 
property, as well as management of Pork CRC.

Board membership consists of:

 � an independent chair. 

 � a director nominated 
by Australian Pork 
Limited (APL).

 � three directors to represent 
private producer companies, 
nominated by the directors 
on the recommendation of 
the Nomination Committee 
following consultation with 
private producer companies. 

 � two directors to represent 
public sector research 
providers, nominated 
by the directors on the 
recommendation of the 
Nomination Committee 
following consultation 
with public sector 
research providers.

 � four independent directors 
(changed from 5 at the  
Nov 2013 AGM).

Members (if seconded by 
another Member) are also 
entitled to nominate a director. 

All nominees must add skills to 
the Board in one or more of the 
following areas:

a] as a member of the 
Australian Institute of 
Company Directors or other 
qualifications to be a director.

b] pork production 
and processing.

c] business management.

d] finance and accounting 
and/or auditing.

e] corporate governance.

f] marketing.

g] administration and 
commercialisation of 
research and development.

h] environment.

i] animal science and welfare. 

j] education.

k] any other skills determined 
by the directors from 
time to time. 

The Pork CRC Board has 
approved the Governance 
Charter and Code of Conduct 
which set out the expectations 
and responsibilities of directors 
under the Pork CRC’s 
governance framework.

Individual Directors have a right 
to obtain information necessary 
for them to discharge their duties 
from executives employed by 
Pork CRC. 

Directors may seek independent 
professional advice, at the 
expense of the company if 
any Director wishes to do so, 
subject to the prior agreement of 
the Chairman.
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The Board of Directors for the financial year 2013-2014
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MR DENNIS MUTTON  
BSc. (Hons), Grad Dip Mgt, JP, 
FAICD, FAIM.

Mr Mutton is an experienced 
Board Chair and Director and 
an Independent consultant 
in resource planning and 
development, leadership, 
strategic management and 
regional development. He 
is Chair of BioSA and the 
Australasian Pork Research 
Institute Ltd. He is also a 
member of the Premier’s 
Science and Industry Council 
SA and a Director of WPG 
Resources Ltd. He is the 
previous Chair of the Grape 
and Wine Research and 
Development Corporation 
and the Council of Rural R&D 
Corporations. He has had a 
distinguished career in the 
South Australian Public Service 
and industry including as Chief 
Executive of Primary Industries 
and Resources SA and the 
Department of Environment 
and Natural Resources.

MS KATHRYN ADAMS  
BSc.Agr (Hons), LLM, M.Bus, 
M.Env.Stud, Grad Dip Leg  
Pract, FAICD

Ms Adams is an Agricultural 
Scientist and a lawyer. She has 
extensive experience in industry 
focussed R&D investment for 
agribusiness having held senior 
executive and Board positions 
in the public and private 
sectors, including CEO of 2 
R&D Corporations and Director 
of the Queensland Horticulture 
Institute. She was the first 
Registrar of Plant Breeder’s 
Rights in Australia and an 
Executive Director with the 
Queensland EPA. After retiring 
she became a part-time Senior 
Research Fellow with the 
Australian Centre for Intellectual 
Property in Agriculture (ACIPA) 
at Griffith University and is on a 
number of agribusiness Boards. 

PROF ROBERT  
VAN BARNEVELD 
B.Agr.Sc. (Hons), PhD,  
RAnNutr, FAICD

Professor van Barneveld holds 
a range of positions within 
the pork industry and other 
primary production sectors. 
Prof van Barneveld is a Non-
Executive Director of the Ridley 
Corporation, Chairman of 
Porkscan Pty Ltd, Chairman 
of Sunpork Pty Ltd, a Director 
of Sunpork Fresh Foods Pty 
Ltd, Swicker’s Kingaroy Bacon 
Factory Pty Ltd, Barneveld 
Nutrition Pty Ltd, and the BECAN 
Consulting Group Pty Ltd. In 
addition, he is Deputy Chair of 
the Autism CRC Ltd. In addition 
to working as a Consultant 
Research Scientist and 
Nutritionist, Prof van Barneveld 
acts as General Manager of the 
CHM Alliance Pty Ltd. 

MS SANDRA DI BLASIO  
BA (Acc), CPA, GAICD

Ms Di Blasio commenced her 
working career in the public 
service as an auditor and 
then for a major chartered 
accounting firm both in 
Adelaide and Sydney. Her 
most recent role was with BT 
Financial Group (Westpac) as 
Head of Operational Risk.

She is currently on a number 
of boards and chairs many 
finance, audit and risk sub 
committees. Her board roles 
include industries such as 
education, IT, research and 
disability. Her professional 
experience extends across 
government, private sector and 
not for profit.

Current Directors
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MR ROD HAMANN  
RDA(Ag)

Mr Hamann currently holds the 
positions CEO of Australian 
Pork Farms Group Limited 
plus Director of Big River 
Pork Abattoir. He retains 
Directorships for Auspork 
Limited and PorkScan Pty Ltd. 
He also sits as a member of the 
South Australian government 
appointed Pig Industry Advisory 
Group, the latter charged with 
recommending state based 
research projects to the SA 
Agriculture Minister. He is a 
Delegate for the peak pork 
Industry body – Australian Pork 
Limited – while also being part 
of the Pork Executive of Pork 
SA, the State Based Producer 
Representative group.

AFFILIATE PROF 
PAULINE MOONEY  
BSc(Hons), MSc, PhD, GAICD

Affiliate Prof Mooney is the 
Executive Director of the 
South Australian Research 
and Development Institute 
(SARDI), the research division 
of PIRSA. Pauline has 29 years’ 
experience in science, business 
and financial leadership, 
including extensive experience 
in strategy planning, research 
and project management for 
primary industries research 
across terrestrial, marine, 
livestock and food sectors. She 
brings good knowledge and 
skills in corporate leadership 
and governance, with eleven 
years’ experience as a Director 
on a number of boards, as a 
member of national and state 
government committees and 
more recently as the Chair of 
the AW Howard Memorial Trust. 

PROF JOHN PLUSKE 
BSc(Agric)(Hons), PhD  
(UWA), RAnNutr

Professor Pluske is located at 
Murdoch University. Professor 
Pluske is a nutritional digestive 
physiologist with particular 
expertise in the nutrition and 
growth and development 
of the young and growing 
pig. He has extensive 
managerial experience in the 
University environment. 

KENTON SHAW 
BAppSci, GradDip ManMgt

Mr Shaw is currently General 
Manager – Agricultural 
Operations for Rivalea Australia, 
having held the role since 
2007. A graduate of University 
of Queensland, Kenton began 
employment at Corowa in 
1989. He progressed through 
the organisation; working 
in various leadership roles 
across the diverse production 
systems within the group 
throughout Southern NSW & 
Victoria. He is a member of the 
Victorian Farmers Federation 
Pork Committee and an 
Australian Pork Ltd delegate. 
While responsible for all pig 
production and more recently, 
feed milling at Rivalea, a major 
focus is on implementing 
sustainable production systems 
that enhance animal welfare & 
meet the needs of the public 
while ensuring long-term 
viability of the organisation 
& industry. 
 

MR ANDREW SPENCER 
BAgSc (Melb), GAICD

Mr Spencer currently holds 
the position of APL’s CEO 
which he took up in 2005 
after a twenty year career in 
agribusiness, both in Australia 
and internationally. A large part 
of that time was spent in the 
agricultural chemical industry 
where he held marketing and 
general management roles 
in Australia, Germany and 
South Africa.

In 2000, Mr Spencer moved 
to France to work in the 
agricultural biotechnology and 
seeds markets, particularly in 
global cotton, canola and rice 
cropping segments. Andrew 
comes from an agricultural 
upbringing. His family had 
cattle, sheep and cropping 
farms, resulting in his choice 
to complete a degree in 
Agricultural Science.

MR CHRIS TRENGROVE

A New Zealand pork producer, 
Mr Trengrove was a Director 
of NZ Pork for 15 years, and 
was Chairman for nine years. 
For the past 30 years he 
has owned and managed a 
450 sow outdoor piggery, in 
partnership with wife Judith, 
having previously spent a 
decade in banking. For five 
years he chaired the R&D 
Committee of NZ Pork and 
served for five years on the 
Massey University/NZ Pork 
Consultative Committee.
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DR HUGH J WIRTH  
AM CGSJ BVSc, DVSc (Hon Melb), 
MRCVS, FAVA, MAICD

Dr Wirth has spent his 
professional life in mixed 
veterinary practice.He is 
currently honorary president 
of RSPCA Victoria.He is the 
former national president of 
the RSPCA and World Animal 
Protection (which is the new 
operating name of the World 
Society for the Protection 
of Animals) and is still a 
member of the boards of these 
organisations. He has also held 
a range of positions within the 
veterinary profession. 

Since 1980 Dr Wirth has been 
appointed to a large number 
of national,state government 
and industry animal welfare 
committees covering many 
animal species. He is currently 
a member of the Victorian 
Animal Welfare Advisory 
Committee to the Minister 
of Agriculture.

DR JOHN KENIRY (CHAIR)
November 23, 2013

PROF SIMON MADDOCKS
February 27, 2014

Directors Retiring in Term

Company Secretary
MR GEOFF CROOK 
BSc (Hons), FCA

Mr Geoff Crook was appointed to the position of 
Company Secretary following incorporation of the 
Company on 6 April 2011. Mr Crook previously 
held the roles of Business and Finance Manager 
with the CRC for an Internationally Competitive 
Pork Industry, Finance and Compliance 
Manager with the Grape and Wine Research and 
Development Corporation and Chief Financial 
Officer and Company Secretary of an ASX listed 
software company.
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The primary function of the 
Committee is to provide 
leadership for the research 
conducted by the Pork CRC 
and make recommendations 
to the Board in relation to the 
funding of research programs 
and projects. 

The Research and 
Development Committee 
conducts annual reviews of all 
projects and monitors research 
project performance. 

The Research and 
Development Committee 
consists of the Chairman, 
Chief Executive Officer, a 
representative from each 
Essential Participant and a 
Pork CRC director with animal 
welfare expertise. Program 
Leaders and the Research 
Manager are also invited to 
each meeting:

 � Dr John Keniry,  
Pork CRC, Director (until 
November 23, 2013) [Chair]

 � Mr Dennis Mutton,  
Pork CRC, Director (Chair 
from November 23, 2013) 

 � Prof Robert van Barneveld, 
Pork CRC, Director, CHM

 � Dr Roger Campbell,  
Pork CRC, CEO, 
Leader – Program 6 

 � Dr Jeff Downing,  
University of Sydney

 � Dr Darryl D’Souza, APL, 
Leader – Program 3

 � Prof Frank Dunshea, 
University of Melbourne

 � Mr Rod Hamann,  
Pork CRC, Director, APFG

 � Dr Brian Luxford,  
Rivalea (Australia) Pty Ltd, 
Leader – Program 2

 � Dr Bruce Mullan, WAAPC

 � Assoc. Prof Mark Nottle, 
University of Adelaide

 � Mr Robert Parkes, Ridley 
AgriProducts Pty Ltd

 � Prof John Pluske,  
Pork CRC, Director, 
Murdoch University

 � Dr Chris Richards,  
Chris Richards &  
Associates Pty Ltd

 � Prof Alan Tilbrook, SARDI

 � Chris Trengrove, Pork CRC, 
Director, New Zealand  
Pork Industry Board

 � Dr Hugh Wirth,  
Pork CRC, Director

Research and Development Committee

The role of the 
Commercialisation and 
Adoption Committee is to 
make recommendations 
to the Board on the most 
appropriate pathways to 
commercialise outcomes from 
the Pork CRC programs. This 
Committee will also make 
recommendations to the Board 
in relation to protection of 
intellectual property. 

The Commercialisation and 
Adoption Committee comprises 
an independent Board member, 
the CEO, Company Secretary 
and independent advisors 
as required:

 � Ms Kathryn Adams (Chair)

 � Prof Robert van Barneveld

 � Dr Roger Campbell  
(CEO, Pork CRC)

 � Mr Geoff Crook (Company 
Secretary, Pork CRC)

 � Prof Simon Maddocks  
(until – February 27, 2014)

 � Mr Kenton Shaw 

 � Mr Andrew Spencer

 � Mr Chris Trengrove

Commercialisation and Adoption Committee

Membership as of June 30, 2014
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Audit Committee

The Audit Committee serves 
as the representative of the 
Board for the general oversight 
of the Pork CRC affairs in the 
areas of financial accounting 
and reporting, government 
reporting, risk management 
and the underlying internal 
control environment.

The Audit Committee consists 
of three members at least 
two of whom will be Pork 
CRC Directors, including an 
independent director as Chair: 

 � Ms Sandra Di Blasio  
(Chair)

 � Mr Dennis Mutton  
(until November 23, 2013)

 � Mr Kenton Shaw

 � Prof Pauline Mooney  
(from March 10, 2014)

Directors’ Meetings

The Board met seven times during the year. The following tables 
set out the number of Directors’ meetings and committee meetings 
held during the financial year. 

During the financial year, four Audit Committee meetings, two 
Research and Development Committee meetings, and four 
Commercialisation and Adoption Committee meetings were held.

July 1, 2013 to June 30, 2014

The total number of meetings represents the number of meetings 
attended during the time the Director held office during the year. 
Meeting attendance includes the use of teleconference technology 
and written resolutions. 

Board Committee  
meeting attendance

The Remuneration Committee 
makes recommendations to the 
Board in relation to remuneration 
policy, establishment of Key 
Performance Indicators, 
evaluation of the performance 
of the CEO and the CRC’s 
compliance with applicable 
legal and regulatory 
requirements associated with 
remuneration matters:

 � Dr John Keniry  
(until November 23, 2013) 
[Chair]

 � Mr Dennis Mutton  
(from November 23, 2013) 
[Chair]

 � Mr Rod Hamann

 � Mr Andrew Spencer

Remuneration Committee

The Nomination Committee 
makes recommendations to 
the Board in relation to the 
identification of candidates 
to be elected as Director as 
vacancies arise on the Board:

 � Dr John Keniry  
(until November 23, 2013) 
[Chair]

 � Mr Dennis Mutton  
(from November 23, 2013) 
[Chair]

 � Ms Kathryn Adams

 � Prof Robert van Barneveld 
(until November 23, 2013)

 � Mr Rod Hamann

 � Mr Andrew Spencer

 � Mr Kenton Shaw (Appointed 
November 23, 2013)

Nomination Committee
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Research and  
Development Committee

Meeting dates:  
Meetings are held as required.

Meetings held:  
October 31, 2013 & February 3, 2014 

MEMBERS A
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T

T
E

N
D

A
N

C
E

Dr John Keniry  
(Chair)

November  
23, 2013

1

Mr Dennis Mutton 
(Chair from  
November 23, 2013)

2

Prof Robert van 
Barneveld

2

Dr Roger Campbell 2

Dr Jeff Downing 2

Dr Darryl D’Souza 2

Prof Frank Dunshea 2

Mr Rod Hamann 2

Dr Brian Luxford 2

Dr Bruce Mullan 2

A/Prof Mark Nottle 2

Mr Robert Parkes 2

Prof John Pluske 1

Dr Chris Richards 2

Prof Alan Tilbrook 2

Mr Chris Trengrove 2

Dr Hugh Wirth 2

Mr Graeme Crook 
(Committee Secretary)

2

Board of Directors

Meeting dates:  
Meetings are held bi-monthly, or as required.

Meetings held:  
July 4, August 16, September 26, November 22, 2013  
& Feb 26, April 9, June 27, 2014

MEMBERS A
P
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IN
T

E
D
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E

S
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N
E

D

A
T

T
E

N
D

A
N

C
E

Dr John Keniry  
(Chair)

November  
23, 2013

4

Mr Dennis Mutton 
(Chair from  
November 23, 2013)

6

Ms Kathryn Adams 7

Prof Robert van 
Barneveld

7

Ms Sandra Di Blasio 7

Mr Rod Hamann 5

Prof Simon Maddocks
February  
27, 2014

5

Prof Pauline Mooney
March  

10, 2014
2

Prof John Pluske 7

Mr Kenton Shaw 6

Mr Andrew Spencer 6

Mr Chris Trengrove 7

Dr Hugh Wirth 5
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Commercialisation  
and Adoption Committee

Meeting dates:  
Meetings are held quarterly, or as required.

Meetings held:  
August 2, October 31, 2013 & February 26, May 7, 2014

MEMBERS A
P
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D

A
N

C
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Ms Kathryn Adams 
(Chair)

4

Prof Robert van 
Barneveld

4

Dr Roger Campbell 4

Prof Simon Maddocks
February  
27, 2014

2

Mr Kenton Shaw 3

Mr Andrew Spencer 3

Mr Chris Trengrove 3

Mr Geoff Crook 
(Committee Secretary)

4

Audit Committee

Meeting dates:  
Meetings are held quarterly, or as required.

Meetings held:  
September 23, 2013 & February 17, March 24, June 10, 2014

MEMBERS A
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E
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D

A
N
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Ms Sandra Di Blasio 
(Chair)

4

Mr Dennis Mutton
November 
23, 2013

0

Prof Pauline Mooney
March  

10, 2014
2

Mr Kenton Shaw 4

Richard Westmacott 
(Committee Secretary)

4

Meeting dates: Meetings are held as required.

Meetings held: July 2, 2013 & June 27, 2014

MEMBERS A
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T
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D
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E
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N
D

A
N

C
E

Dr John Keniry  
(Chair)

November  
23, 2013

1

Mr Dennis Mutton 
(Chair)

November  
23, 2013

1

Mr Rod Hamann 2

Mr Andrew Spencer 2

Remuneration Committee Nomination Committee

MEMBERS A
P
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O

IN
T

E
D

R
E

S
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N
E

D

A
T

T
E

N
D

A
N

C
E

Dr John Keniry  
(Chair)

November  
23, 2013

0

Mr Dennis Mutton 
(Chair)

November  
23, 2013

2

Ms Kathryn Adams 2

Prof Robert van 
Barneveld

November  
23, 2013

0

Mr Rod Hamann 1

Mr Kenton Shaw
November  
23, 2013

2

Mr Andrew Spencer 2

Meeting dates: Meetings are held as required.

Meetings held: February 26, June 27, 2014 



Geoff Crook Graeme Crook Rebecca Smith Richard Westmacott

Dr Roger Campbell

Management
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Throughout the reporting 
period, the Pork CRC was 
administered by the Chief 
Executive Officer (Dr Roger 
Campbell), Business Manager 
(Geoff Crook), Finance 
Manager (Richard Westmacott), 
Research Manager (Graeme 
Crook) & Office Administrator 
(Rebecca Smith).

The Pork CRC Management 
provided focus for all activities 
and coordinated the research 
and education programs.  
The Pork CRC also provided 
the administration and finance 
support for these programs.

All projects are managed 
by Project Leaders who are 
responsible for day-to-day 
operations, key deliverables 
and achievement of milestones. 
Projects are monitored by  
the Program Leaders and  
Pork CRC Management via 
quarterly reporting requirements, 
designed to ensure project 
resources are being utilised 
efficiently. The programs and 
projects are reviewed on an 
annual basis by the Research 
and Development Committee.

 
DR ROGER CAMPBELL  
Chief Executive Officer

Tel:  08 8313 7683

Mob:  0407 774 714

Fax:  08 8313 7686

Email:  roger.campbell 
 @porkcrc.com.au 

GEOFF CROOK 
Business Manager/
Company Secretary 

Tel:  08 8313 7684

Mob: 0439 180 347

Fax:  08 8313 7686

Email:  geoff.crook 
 @porkcrc.com.au 

GRAEME CROOK  
Research Manager

Tel:  08 8313 7973

Mob:  0417 805 422

Fax:  08 8313 7686

Email:  graeme.crook 
 @porkcrc.com.au

 
REBECCA SMITH  
Office Administrator

Tel:  08 8313 7743

Fax:  08 8313 7686

Email:  rebecca.smith 
 @porkcrc.com.au 

RICHARD WESTMACOTT 
Finance Manager 
 
Tel:  08 8313 7685

Fax: 08 8313 7686

Email:  richard.westmacott 
 @ porkcrc.com.au
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Research  
Program  
Reports
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P
R
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A

M
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Reduced confinement of sows  
and piglets1
Herd Health Management2
Healthy Pork Consumption3
Carbon Conscious Nutrient Inputs  
and Outputs4
Improving Sow Reproduction5
Nutritional manipulations to enhance  
the performance and feed efficiency  
of growing pigs

6

Investment across programs and subprograms are 

summarised in the following tables and, where relevant, 

a brief description of Research Highlights relating to the 

2013–2014 reporting period are included.



PROGRAM

1 Reduced confinement of sows 
and piglets

PORK CRC ANNUAL REPORT 2013–201420

The major outcomes from 
Program 1 revolve around:

 � New pig production 
systems based on reduced 
confinement of sows 
and piglets.

 � Technologies for optimal 
reproduction, nutrition and 
health of sows housed in 
groups during lactation.

 � Modern, robust genotypes 
(dam lines) suited 
to low confinement 
production systems.

 � Higher health-status 
piglets with enhanced 
gut development through 
gradual weaning.

 � Effective management of 
sows housed in groups 
during gestation. 

These outcomes will reduce, 
and ultimately eliminate, the 
need for sow confinement 
during farrowing, lactation 
and gestation through the 
development of innovative 
housing, breeding and 
suckling systems.

Program 1 comprises three 
subprograms that address all 
the objectives of Program 1. 

Program 1 supports research to develop innovative 
sow and piglet management and housing systems that 
progressively rely upon less confinement to optimise sow 
and piglet welfare while maintaining production efficiency 
and profitability of pork production.

Program Leader: Dr Ray King, RHK Consulting 

Pork CRC PhD candidates Diana Turpin (Murdoch University) and Lechelle Van Breda (University of Sydney) with Pork CRC Chairman, Dennis Mutton at APSA 2013.
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Subprogram 1A:  
Mating and Lactating Innovations

Subprogram Leader:  
Prof George Foxcroft, University of Alberta 

PROJECT TITLE PROJECT LEADER COLLABORATIVE PARTNERS TOTAL COST AUD

1A-101 Strategies to enhance oestrous 
induction in lactating sows

J Downing University of Sydney 0* 
0**

1A-102 Managing the sow to stimulate lactational ovulation W van Wettere University of Adelaide 34,312* 
168,312**

1A-103 Optimising the time of mating in easy-
to-manage lactation systems to improve 
pregnancy outcomes and weaning

P Langendijk SARDI, University of 
Sydney, Rivalea Australia, 
University of Alberta & 
Murdoch University

172,006* 
932,910**

1A-104 Maximising fertility and fecundity of 
sows mated during lactation

W van Wettere University of Adelaide, 
SARDI, University of 
Alberta & APFG

123,643* 
1,065,003**

1A-105 Developing commercially-viable, confinement-
free farrowing and lactation systems

R Morrison Rivalea Australia, SARDI, 
University of Sydney  
& APL 

154,915* 
1,082,573**

1A-106 Development of a lactational oestrus 
induction protocol that can be implemented 
in confinement free sow housing systems

J Downing University of Sydney, 
SARDI, Rivalea Australia 
& CSU

96,000* 
582,762**

1A-107 Reducing early embryonic loss in the pig M Nottle University of Adelaide  
& SARDI

50,000* 
186,056**

1A-108 Reducing the labour costs and increasing 
synchrony and predictability of lactation oestrus

R Kirkwood University of Adelaide 8,908* 
62,908**

In this, and all subsequent Project tables – *Cash Budget ** Project Budget. Projects highlighted have been completed.

Projects within subprogram 1A are developing novel techniques for inducing ovulation in sows during 
lactation and new breeding strategies that are consistent with a reduction or ultimate elimination of 
sow confinement during lactation and the subsequent gestation, and improved production efficiency.

SUBPROGRAM 1A MATING AND LACTATING INNOVATIONS

SUBPROGRAM 1B INNOVATIVE WEANING SYSTEMS 

SUBPROGRAM 1C MANAGEMENT OF SOWS IN GROUPS



Reduced confinement  
of sows and piglets continued

1
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Research Highlights for Subprogram 1A

TABLE 1: EFFECTS OF PIGLET SEPARATION AND BOAR CONTACT ON OESTRUS STIMULATION OF 
PARITY 1 SOWS DURING LACTATION.

TREATMENT
DAY OF 

WEANING

% SOWS EXHIBITING 
OESTRUS WITHIN 7 DAYS  

OF START OF STIMULATION 
(OR WEANING)

FARROWING 
RATE (%)

SUBSEQUENT 
LITTER SIZE 

(TB)

Control 28 100 91 12.0

Daily piglet separation 
and boar contacta

28 71 100 10.3

Daily piglet separation 
and boar contacta

35 69 91 11.1

a  These treatments involved daily litter separation for 8 hrs and direct boar contact  
for 7 days prior to weaning

LACTATIONAL OESTRUS 
AND MATING

The initial focus for this 
subprogram has been to 
develop strategies that may 
uncouple mating from the 
weaning process to allow 
more flexible management 
and low confinement housing 
systems. The Australian 
pork industry is committed 
to introducing production 
systems that eliminate sow 
confinement. The effective 
mating of sows in lactation 
can form the basis for a new 
reproductive management 
paradigm that improves welfare 
and production efficiency 
and reduces the need for 
sow confinement. 

The desired overall 
outcome from this work is 
commercially applicable 
methods of stimulating oestrus 
expression in lactating sows 
while maintaining fertility 
and subsequent litter sizes, 
comparable to conventionally 
weaned and inseminated sows. 
The target is for 80-85% of 

sows to respond to lactation 
induction procedures within  
7 days, with the remaining  
15-20% exhibiting a fertile 
oestrus at least within 7 days 
after subsequent weaning.

Pork CRC has already invested 
in several projects to study the 
response of sows to a range 
of approaches to stimulate 
oestrus and ovulation during 
lactation. The results of these 
studies showed that the target 
of 85% of sows responding 
to lactation induction 
procedures within 7 days can 
be achieved experimentally, 
without adversely affecting 
subsequent reproductive 
performance, through the 
use of PG600 administration, 
direct and intense boar 
stimulation, reduced litter 
size or with at least 16 hour 
separation from piglets for three 
consecutive days. 

However, these strategies are 
not entirely compatible with 
commercial pork production 
systems as they often require 
quite extreme piglet separation 

techniques and/or moving 
lactating sows around daily to 
provide physical boar contact. 
Therefore alternative or modified 
strategies have been explored 
during the past 12-18 months 
that may be more adaptable to 
commercial pork production 
systems. These have included:

 � More intense boar 
stimulation by housing 
boars in the farrowing shed 
accommodation, 

 � Group housing of sows and 
litters in later lactation that 
can be linked to voluntary 
access of sows to a boar 
stimulation area 

 � Less invasive piglet 
separation methods

For example, Pieter Langendijk 
(Project 1A-103) at the SARDI 
piggery has achieved an 
encouraging 70% response rate 
in first litter sows with minimal 
piglet separation for 8 hours per 
day from day 18 of lactation, 
together with direct boar 
contact (Table 1).
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Pork CRC’s Sow Housing 
Advisory Group reconvened 
in March 2014 to discuss 
progress of some of these 
newer areas with the key 
researchers in Program 1A 
and develop a strategy to 
identify protocols that would 
be attractive commercially 
and have the greatest chance 
to achieve the target oestrus 
response in lactation. 

This Group concluded that 
stimulation of oestrus/ovulation 
during lactation in a commercial 
environment could only be 
applied to pork production 
systems that weaned their 
pigs at greater than about 25 
days of age. This would allow 
oestrus stimulation procedures 
to begin at about day 18, 
thereby potentially reducing 
farrowing interval by a week. 
Furthermore, stimulation 

of oestrus/ovulation during 
lactation would be most suited 
to weekly mating systems, 
rather than 4-5 week batch 
systems, so that sows that 
don’t respond to the stimulation 
protocol may be mated the next 
week after weaning and enter 
that weekly group. Also, it was 
considered that the response 
of first litter sows was equivocal 
and maybe first litter sows 
would have to be excluded from 
any system. 

The likely protocols for 
stimulating oestrus in 
lactation were discussed for 
two scenarios: 

1] Conventional lactation 
housing systems where the 
sow remains in the farrowing 
crate until conventional 
weaning at about day 25.

2] Lactation group housing 
system where the sow may 
move from the traditional 
farrowing crate system to 
a small group system in 
the second or third week 
of lactation.

In each case the proposed 
characteristics of the oestrus/
ovulation protocol included:

 � The oestrus stimulation 
protocol would start at 
a minimum of day 18 
in lactation.

 � Some degree of piglet and 
sow separation for about 7 
days, most likely for up to 
8-10 hours per day. 

 � Boar stimulation in which 
there would be intense 
boar contact (nose to 
nose) for at least 4 days for 
effective stimulation. 

 � Every effort should be made 
to maximize the daily feed 
intake of the lactating sows

The two protocols above may 
be further refined in the latter 
half of 2014, depending on 
the results of experiments 
underway at Roseworthy, 
Rivalea and Australian Pork 
Farms Group. By the end of 
2014, Pork CRC are likely to 
commission and/or advertise 
for expressions of interest to 
undertake work to demonstrate 
the protocols identified 
above, in a commercial pork 
production environment.



Reduced confinement  
of sows and piglets continued

1

PORK CRC ANNUAL REPORT 2013–201424

FARROWING 
AND LACTATION 
ACCOMMODATION

The use of farrowing crates can 
improve the welfare of neonatal 
pigs by providing warmth in a 
restricted space and limit the 
risk that piglets become chilled 
and die from either starvation 
or being overlain by the sow. 
Farrowing crates and the 
concomitant lack of bedding, 
however, restrict the ability of 
the sow to move around and 
perform “normal” pre-farrowing 
behaviours such as nest-site 
selection, nest-building activity 
and bonding with the piglets. 
The focus of the Pork CRC 
program is to examine: 

 � Whether the traditional 
farrowing crate may be 
improved to better meet the 
maternal and behavioural 
needs of the sow.

 � Alternative pen-type 
systems that do not 
constrain the sow prior to, 
during or after the farrowing 
process and throughout the 
lactation period. 

The PigSafe farrowing pen 
developed in Europe has 
recently been evaluated under 
Australian climatic conditions by 
Rebecca Morrison (Project 1A-
105). Her results indicate that, 
although initial performance 
during summer was inferior in 
the PigSafe pen system, the 
pre-weaning mortality rates 
in sows and litters housed in 
the low confinement PigSafe 
system are now approaching 
commercially acceptable 
figures. In the same project, 
Greg Cronin, University of 
Sydney, recently evaluated the 
UMB Norwegian farrowing pen 
that was developed in Norway, 
although many of its features 
were based upon the original 
Werribee farrowing pen that he 
developed in Australia in the 
1980’s. Four UMB pens were 
installed at The University of 
Sydney piggery and compared 
to the conventional farrowing 
crate. Although sows allocated 
to the UMB treatment strongly 
preferred to farrow in its 
designated nesting area, piglet 
pre-weaning mortality was 
significantly higher in the UMB 

pens, being 15.4% and 25% of 
live born for the farrowing crate 
and UMB pens, respectively. 
Even after modifications to the 
UMB pen to keep the piglets 
warmer during the winter 
months, resultant pre-weaning 
mortality remained high 
at 22.6%.

These findings suggest the 
prototype UMB pen did 
not provide an acceptable 
farrowing/lactation environment 
for adequate piglet survival, 
when installed in a retro-
fitted, non-heated and poorly 
insulated shed. The UMB 
pen and other farrowing/
lactation pen systems may 
require installation in more 
climate controlled facilities to 
ensure adequate piglet survival 
and welfare. 

A common observation in 
these farrowing/lactation pen 
systems appears that, during 
the summer months when 
environmental temperatures 
are higher, piglets were 
sharing the same space as 
the sow and thus in more 
danger of overlay. For these 

loose housing systems during 
lactation, further work has 
been initiated by Pork CRC 
(Project 1A-109) to try to keep 
piglets in the creep area and 
away from high risk areas and/
or provide more protection for 
the piglets in these high risk 
areas. In addition, as several 
producers are trying new 
farrowing pen systems such 
as the PigSafe, 360 degrees, 
SWAP and swing-sided pens, it 
will be important for Pork CRC 
to monitor their experiences 
investigating loose housing 
systems for their lactating sows. 

Dr Jean-Loup Rault, Animal Welfare Science Centre, University of Melbourne at the Sow Housing Workshops
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Subprogram 1B uses controlled 
separation of the sow and 
piglet during lactation without 
compromising welfare to 
reduce weaning stress and 
eliminate the post weaning 
growth check. Innovative 
weaning technologies, 

including new housing systems, 
multi-suckling strategies and 
the development of nutritional 
supplements will ensure 
optimal gut integrity and high 
levels of piglet immunity that 
enhance piglet quality and 
optimise lifetime productivity.

Subprogram 1B:  
Innovative Weaning Systems 

Subprogram Leader: Prof John Pluske, Murdoch University

PROJECT TITLE PROJECT LEADER COLLABORATIVE PARTNERS TOTAL COST AUD

1B-101 Novel strategies to enhance creep 
attractiveness and reduce piglet mortality

A Whittaker University of Adelaide 15,568* 
143,068**

1B-102 Peri-weaning polyamine supplementation a novel 
strategy to improve piglet survival and growth  
post-weaning

W van Wettere University of Adelaide & 
Massey University

49,872* 
138,372**

1B-103 The effects of alternate lactation housing on 
piglet welfare and performance around weaning

K Plush University of Adelaide  
& APFG

26,665* 
116,655**

At Toowoomba: Carlos Gonzales and Mircea Mihal, both of Tong Park 
Piggery, Warra, QLD and Jorge Pena of Alltech Australia.

At Toowoomba: Errol Hardwick, CT & MJ Davis, Chinchilla, QLD, Sara 
Willis, DAFF, QLD, Lester Handford, DHA Rural, Toowoomba and Brenden 
McClelland, Belmont Pastoral Co., Bell, QLD.

Panel members at the Toowoomba sow housing workshop: Mark Boyd 
Otter, Russell Bishop, Ian Hill and Laurie Brosnan.

Producers and other industry stakeholders at the Toowoomba workshop 
maintained a sharp focus throughout the day as they revealed the rewards 
and challenges of group housing.
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The piglet separation strategy 
imposed in this study had no 
long term adverse effect on 
piglet growth rate, but reduced 
injury scores and reduced 
cortisol response to weaning 
suggesting that separation 
during lactation may have had a 
beneficial effect on the piglet’s 
response to weaning.

The behavioural and 
physiological effects on the 
piglets of piglet separation 
protocols during lactation 

have also been examined in a 
number of oestrus stimulation 
projects in Program 1A. The 
results consistently show that 
less severe piglet separation 
protocols involving no more 
than 8-10 hour separation of 
piglets from the sow during 
late lactation have little adverse 
effect on long term piglet 
growth performance and may 
have positive effects on welfare 
and gut development attributes 
around weaning.

GRADUAL WEANING

To investigate the effects of 
gradual weaning, Kate Plush 
(1B-103) removed sows from 
their litters for 5, 7 and 9 hours 
per day from days 10, 15 and 
20 of lactation, respectively. 
The piglets that received the 
sow-separation treatment 
during lactation grew slower up 
until weaning. However, these 
piglets continued to grow in the 
days following weaning, while 
those from the abruptly weaned 
treatment suffered the typical 
‘growth check’. The result was 
that, by day 7 post weaning, 
there was no significant 
difference between the two 
treatments in the post weaning 
weight of the piglets.

A significant treatment effect 
on the relative change in 
cortisol concentration following 
weaning was established. 
Control piglets displayed an 
increase in the levels of cortisol 
in the interval between late 
lactation and post-weaning, 
whereas the cortisol level in 
weaned piglets from the sow-
separation treatment decreased 
from the pre-weaning levels 
(Figure 1). Redness and 
scratch scores collected 
from the piglets on the days 
following weaning suggests 
that those allocated to the 
sow-separation during lactation 
treatment were less injured after 
weaning, which could indicate 
reduced aggression. 

Research Highlights for Subprogram 1B

Figure 1 – Change in plasma cortisol level between late lactation and  
post-weaning for piglets subjected to gradual weaning (SISO) and those  
in constant contact with the sow (Control).

Veterinarian Dr Bernie Gleeson of Chris Richards & Associates 
addressed the sow housing workshops.

Dr Ray King chaired the sow housing workshops

Stanhope, Victoria producer John Bourke has 480 sows and was a 
member of the producer panel at the Melbourne workshop.

Dr Roger Campbell addressed the sow housing workshops.
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PROJECT TITLE PROJECT LEADER COLLABORATIVE PARTNERS TOTAL COST AUD

1C-101 Physical and nutritional interventions 
to reduce sow lameness

R van Barneveld CHM & Rivalea Australia 
& ZinPro

62,500* 
1,298,550**

1C-102 Effects of aggressive characteristics of individual 
sows and mixing strategies on the productivity  
& welfare of group-housed gestating sows 

P Hemsworth APL, University of 
Melbourne, University of 
Sydney, Rivalea Australia 
& SARDI

118,598* 
312,667**

1C-103 Optimising the management of 
group-housed gestating sows.

P Hughes SARDI, University of 
Adelaide, APFG & 
University of Melbourne

222,590* 
786,784**

1C-104 Lactation Pens G Charles CIFE 0* 
0**

1C-105 Effects of floor space on the welfare of  
group-housed sows

P Hemsworth University of Melbourne, 
SARDI & Rivalea Australia

404,631* 
895,669**

1C-106 Reducing aggression in group-housed gestating 
sows through manipulation of dietary water holding 
capacity and hind-gut fermentation substrates 
to control gut distension and blood VFA levels

R van Barneveld CHM & University  
of Melbourne

40,510* 
600,748**

1C-107 Improving behaviour, welfare and commercial 
performance of group housed sows through 
development of appropriate selection criteria

K Bunter University of New 
England, NSW DPI, 
Rivalea Australia, PIC 
USA, Central Queensland 
University & University  
of Melbourne

250,689* 
1,869,667**

1C-108 The sensitivity of sows to stressors  
throughout gestation

J-L Rault University of Melbourne  
& SARDI

62,310* 
136,310**

1C-109 Animal welfare monitoring in research settings M Rice University of Melbourne  
& VIC DPI

37,466* 
93,546**

1C-110 Current system assessment of Commercial 
performance of group housed sows

R King  Pork CRC 87,175* 
87,175**

1C-111 Effects of group housing after weaning 
on sow welfare and sexual behaviour

J-L Rault University of Melbourne, 
Rivalea, University of 
Copenhagen & SARDI

69,988* 
166,380*

1C-112 Literature review on effects of group housing, 
both post weaning and post-insemination, 
on sow productivity and welfare

P Hemsworth University of Melbourne, 
University of Copenhagen, 
Danish Pig Research 
Centre & SARDI

12,825* 
128,525**

1C-113 Welfare and productivity of sows and litters housed 
in farrowing pens compared to farrowing crates

P Hemsworth University of Melbourne 23,354* 
23,354**

Subprogram 1C: Management of Sows in Groups

Subprogram Leader: Prof Paul Hemsworth, University of Melbourne

This subprogram investigates 
the complex and challenging 
interactions between 
sows housed in groups. 
Development of optimum 
management procedures for 
group housed sows while 
accommodating their individual 

requirements for nutrition, 
maintenance of health, and 
well-being is required.

In 2010 Australian Pork 
Limited pig producers voted 
to voluntarily phase out sow 
stalls by 2017, from five days 

after mating until they are 
moved into farrowing crates. 
However, recent pressure from 
retailers and the community 
has accelerated this timetable 
for some producers, as well as 
placing further restrictions on 
the housing of sows during 

gestation. Investment in 
Subprogram 1C is directed 
at improving the welfare and 
reproductive performance 
of sows housed in groups 
during gestation.
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SOW HOUSING  
DURING GESTATION

Sow Housing Workshops 
were held on April 2, 2014 
in Toowoomba and on 
April 4, 2014 in Melbourne 
as a follow-up to previous 
workshops in October 2012. 
These workshops informed 
Australian pork producers on 
mixing strategies and group 
housing of sows, together with 
the experiences of several pork 
producers who had recently 
changed from stall to group 
housing. In addition, much 
of the information provided 
in the literature review from 
Project 1C-112 was condensed 
into the industry document, 
Mixing Sows-How to maximise 
welfare which was published 
by Pork CRC and APL and 
launched at the 2014 Sow 
Housing Workshops.

Key take-home messages 
from the publication, that 
were also emphasied at the 
workshops, included:

 � Current Australian research 
indicates that the minimum 
space allowance for group 
housed sows is likely to be 
somewhere between 1.8 
and 2.4m2 per sow.

 � Sows adapt quickly to 
mixing and may adapt to 
reduced space during later 
stages of pregnancy.

 � Physical and visual barriers 
within pens of large groups 
of sows allow sows to avoid 
each other and escape 
aggressive sows.

 � Sows should receive 
average daily feed intakes 
that maintain targeted 
body condition.

 � Higher feeding levels 
immediately after mixing 

and through to day 28 of 
gestation will minimise 
the risk of less dominant 
sows receiving inadequate 
nutrition, as well as 
reduce aggression.

 � Feed should be spread 
widely to allow greater 
access by timid sows, 
while multiple feed drops, 
every 30 to 60 minutes, 
may reduce aggression 
at feeding.

 � Dynamic groups should not 
experience more welfare 
issues than static groups, 
provided only a small 
proportion of sows enter 
and are removed from the 
group at each change.

 � Keep the majority of sows 
in the same group from 
one pregnancy to the next, 
and try to match sows into 
groups, based on parity 
and size.

Informal feedback from these 
workshops was that many 
producers have made the 
transition to lower confinement 
systems after weaning and 
during gestation and those who 
are now a couple of years down 
the track are reporting very 
satisfactory production levels 
and improved welfare outcomes 
for sows. The Australian pork 
industry now has the necessary 
information (or know where 
to get the information) to help 
producers decide the type 
of group housing system to 
implement on their farms. 
Producers are now looking at 
gaining more information on 
better managing sows during 
lactation and would support 
similar workshops incorporating 
practical experiences with 
R&D results focussing on 
lactation management.

Research Highlights for Subprogram 1C

MAKING IT WORK

PROJECT 1C-111: 
EFFECTS OF GROUP 
HOUSING AFTER 
WEANING ON SOW 
WELFARE AND  
SEXUAL BEHAVIOUR  
Dr Jean-Loup Rault, Animal 
Welfare Science Centre, 
University of Melbourne 
 
Experimental work conducted 
at Rivalea to compare the 
effects of grouping sows 
after weaning, or after 
insemination, on sexual 
behaviour, aggression, injuries, 
stress and subsequent 
reproductive performance. 
Group-weaned sows showed 
no difference in the weaning 

to first insemination interval, 
the onset of oestrus or the 
length of oestrus compared to 
stall-housed sows. However, 
7% less group-weaned sows 
were inseminated within 5 days 
of weaning and the sexual 
receptivity test revealed that 
group-weaned sows were 
less receptive than stall-
housed sows, showing less 
spontaneous standing during 
boar exposure and partly 
compensating by showing a 
greater response to the back-
pressure test in presence of 
the boar. Mixing after weaning 
resulted in higher levels of 
stress (based upon cortisol 
concentration and aggression 
measurements) than mixing 
after insemination (Table 2).

Although group-weaned and 
stall-housed sows performed 
equally well overall, the greater 
variability in performance, such 
as insemination rate, between 
pens of group-weaned sows 
may reduce the predictability 

of this system. A possible lower 
sexual receptivity in group-
housed weaned sows also 
emphasises the importance 
of appropriate and sensitive 
oestrus detection protocols in 
group-weaning systems.

TABLE 2: EFFECTS OF GROUPING SOWS AT WEANING OR AFTER MATING 
ON CORTISOL LEVELS AT DAYS 2 & 8 AFTER WEANING AND ON FARROWING 
RATE AND LITTER CHARACTERISTICS (LS-MEANS ± SEM).

MEASUREMENT 
CORTISOL (NG/ML) GROUP-WEANED STALL P VALUE

Day 2 27.4 ± 1.6 19.4 ± 1.6 P < 0.001

Day 8 11.8 ± 1.5 13.8 ± 1.5 P = 0.48 

Farrowing ratea (%) 95.8 90.4 P = 0.10

Total piglets born 12.6 ± 0.2 12.8 ± 0.2 P = 0.83

Piglets born alive 11.5 ± 0.2 11.9 ± 0.2 P = 0.30

a  Farrowing rate for sows that were mated twice and remained on 
trial after day 6.
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SPACE IMPACT

Results of this project, together 
with the interim results of other 
Pork CRC projects on mixing 
and space allowance, plus 
the literature review (1C-112), 
suggest that sows adapt very 
quickly (within a week or so) 
to reduced space allowance. 
Thus there may be scope for 
higher space allowances at 
and soon after mixing that can 
then be reduced markedly to 
economically acceptable space 
allowances soon after grouping.

Results of previous APL-funded 
research, (Hemsworth et al., 
2013) showed that increasing 
floor space from 1.4m2 per 
sow to 3m2 per sow was 
associated with a decline 
in levels of aggression and 
cortisol concentrations of sows 
during gestation. Furthermore, 
farrowing rate increased when 
floor space increased from 
1.4m2 per sow to 3m2 per sow. 
Both findings show that sow 
welfare in groups is improved 
by more floor space, however 
the optimal balance between 
floor space and sow welfare 
remained unclear. The equivocal 
results of this previous APL 
study suggested the need for 
another controlled study to 
examine more closely the floor 
space allowances between 
1.4 and 2.9m2 per sow. Paul 
Hemsworth has undertaken a 
large experiment at Rivalea in 

Project 1C-105 to determine the 
effects of floor space allowance 
within this range on aggression, 
stress, injuries and reproductive 
performance of group-housed 
mated sows. 

The six space allowance 
treatments were 1.45, 1.61, 
1.81, 2.07, 2.42 and 2.9m2/
sow. The space allowance 
treatments were imposed for 
42 days after mixing which 
occured just after insemination. 
The sows were floor fed 
four times daily. Preliminary 
results of this comprehensive 
study are presented in the 
following figures. 

As in the previous APL 
research, increasing floor 
space was associated with 
an apparent decline in levels 
of aggression and cortisol 
concentrations. Furthermore, as 
seen in this previous research, 
the effects of space on stress 
were most pronounced early 
after grouping, suggesting 
sows in static groups may 
adapt, either behaviorally or 
physiologically, over time to any 
reduction in space allowance. 
A rigorous and comprehensive 
statistical analysis of space 
allowance, as well as time of 
year, is presently underway 
to identify optimal space 
allowance of sows housed 
during early gestation under the 
conditions of the study. 

Figure 2 – Floor space allowance and mean aggression (per sow per 30 min 
post each of 4 feed drops) at Day 2.

Figure 3 – Floor space allowance and mean plasma cortisol concentrations 
of gestating sows at Days 2 and 26 after mixing (Day 1 is the day of mixing).
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Alice Weaver

Hannah Lyons

Clara Singh

Jemma Lumby

Emma Greenwood

Julia Huser

Kate Plush

Mandy Bowling, Jessica 
Zemitis, Patricia Condous  
& Brooke Dearlove

Dave Lines

Anthony Martyniuk

SATIETY DURING 
GESTATION

PROJECT 1C-106: 
REDUCING AGGRESSION 
IN GROUP-HOUSED 
GESTATING 
SOWS THROUGH 
MANIPULATION OF 
DIETARY WATER 
HOLDING CAPACITY 
AND HIND-GUT 
FERMENTATION 
SUBSTRATES TO 
CONTROL GUT 
DISTENSION AND 
BLOOD VFA LEVELS  
Prof Rob van  
Barneveld, CHM

Sows are fed restricted 
amounts of feed during 
gestation. A major challenge 
when housing pigs in groups is 
aggression, particularly in the 
first few weeks after mixing and 
also around feeding times. 

Prolonged levels of satiety 
may assist in reducing this 

aggression. Certainly additional 
fibre and different fibres sources 
have beneficial effects on satiety 
and welfare of group housed 
sows. Tracy Muller investigated 
dietary sources that showed 
some satiating effects, including 
Sugar Beet Pulp (SBP), Guar 
gum, Opticell® and Magnesium 
Oxide. There was no significant 
effect of dietary treatment 
on behavioural or heart rate 
measurements, but the lack 
of response may have been 
due, in part, to insufficient time 
to adapt to the experimental 
model of sows being housed 
in stalls. Physiological data 
measured by blood glucose 
sampling showed significant 
effects of dietary inclusions on 
blood sugar levels indicating 
that the four dietary inclusions 
used may help stabilise blood 
glucose levels. But there 
appeared to be different modes 
of action of these individual 
dietary inclusions on digestion 
and absorption.

The most consistent 
behavioural response from this 
project was that SBP appeared 
to have a positive effect on 
satiety, as inclusion of 20% SBP 
in the diet increased meal time 
and reduced voluntary feed 
intake to no more than 4kg/day 
(Figure 4). The time taken to 

consume the SBP diet was  
50-60% longer (P<0.001) than 
for diets that did not contain 
SBP.Subsequent projects 
(1C-115 and 1C-116) have been 
initiated by Pork CRC to further 
examine the effects of satiety 
strategies and enrichment on 
sow welfare and productivity.

Figure 4 – Mean voluntary feed intake (kg/d) of sows offered a frequent 
feeding regime fed a control diet or a diet containing 0.5% Guar gum, 4% 
Opticell®, 0.1% Magnesium oxide (MgO) or 20% Sugarbeet pulp (SBP).
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Education Program

STUDENT LEVEL TITLE SUPERVISOR INSTITUTION

Centaine  
Kaesler– Smith

Honours Effect of oestrus stimulation immediately postpartum on 
oestrus expression and ovarian cyclicity of lactating sows

W van Wettere University of Adelaide

Patricia Condous Honours Sub-optimal metabolic status pre-mating 
increases the risk of embryo mortality

W van Wettere

R Kirkwood

University of Adelaide

Emma Greenwood Honours Identify the effects of high plane feeding in 
late gestation on the piglets & the sow

P Hughes University of Adelaide

Josephine 
Wilkinson

Honours Development of a lactational oestrus 
induction protocol that can be implemented in 
confinement free sow housing systems

J Downing University of Sydney

Emily de Ruyter Honours Piglets from sow controlled housing experience reduced 
stress and improved performance around weaning

W van Wettere University of Adelaide

Hannah Lyons Honours The development of a two-stage farrowing/lactation 
system to enable group lactation 12 days after 
farrowing and facilitate mating during lactation

J Downing University of Sydney

Jessica Zemitis Honours Reducing the labour costs and increasing 
synchrony and predictability of lactation oestrus

Roy Kirkwood University of Adelaide

Mandy Bowling Honours Is heart rate variability a useful welfare 
indicator for the gestating sow?

P Hynd University of Adelaide

Jemma Lumby Honours Measuring novel traits in sows and gilts that may  
lead to injury and lameness in order to 
improve production efficiency

P Wynn Charles Sturt University

Julia Huser Honours Split suckling of piglets to improve 
colostrum intake and survival.

W Pitchford 
K Plush 
D Lines

University of Adelaide

Arielle Bridges DVM Award The effect of separation during lactation on sow  
and piglet behaviour

W van Wettere 
K Plush

University of Adelaide

Anthony  
Martyniuk

Masters Optimising the management of group housed sows W van Wettere 
P Hughes

University of Adelaide

Clara Singh Masters Evaluating the behaviour and productivity 
of sows and litters that are transferred from 
farrowing crates to Lactation pens

P Hemsworth University of Melbourne

Ellen McDonald PhD Development of a lactational oestrus 
induction protocol that can be implemented in 
confinement free sow housing systems

J Downing University of Sydney

Alice Weaver PhD Effect of lactation and boar exposure immediately post-
partum on ovarian function and expression of oestrus

W van Wettere University of Adelaide

Robyn Terry PhD Boar contact and split weaning: effects on oestrus 
expression during an extended lactation

W van Wettere University of Adelaide

Megan Verdon PhD Social strategies of sows in groups: the relationships 
between the social strategy adopted and sow 
behaviour, stress physiology and reproduction

R Morrison University of Melbourne

Diana Turpin PhD Higher health status piglets J Pluske 
P Langendijk

Murdoch University

Patricia Condous PhD Reducing sow confinement during farrowing and lactation W van Wettere 
K Plush 
A Tilbrook

University of Adelaide

Emma Greenwood PhD Hierarchy formation in group-housed sows and 
management strategies to reduce the impact

P Hughes 
P Hemsworth

University of Adelaide

Kate Plush Post Doc Animal behaviour & welfare implications associated 
with group housing of sows & gradual weaning

W van Wettere University of Adelaide 
/ APFG

Rebecca Athorn Industry 
Placement 
Program

Reproductive Physiology B Luxford Rivalea

David Lines Industry 
Placement 
Program

Sow reproduction and confinement free 
farrowing and lactation accommodation

R Hamann APFG
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The aim of the program is to enhance animal health, while 
reducing antibiotic use in commercial pork production. 
The research will involve novel diagnostic tools to 
monitor pathogen loads in production units and better 
characterise virulence genes which cause disease. 
These technologies will enable the more strategic use 
of antibiotics.

This program aims to enhance 
animal health, while reducing 
antibiotic use in commercial 
pork production. The research 
involves novel diagnostic tools 
to monitor pathogen loads in 
production units and better 
characterise virulence genes 
which cause disease. These 
technologies will enable more 
strategic use of antibiotics. 
The program also includes 
development of more robust 
genetic lines that are more 
resilient to environmental 

constraints, including disease 
and the development of 
alternative health strategies. 
Overall objective is to provide 
industry with a range of 
integrated health strategies

Program 2 comprises 3 
subprograms addressing the 
major components that will 
lead to the desired outcomes.

Program Leader:  
Dr Brian Luxford, 
Rivalea Australia

SUBPROGRAM 2A NOVEL DISEASE DIAGNOSTICS

SUBPROGRAM 2B HEALTHY ROBUST PIG GENOTYPES 

SUBPROGRAM 2C REPLACEMENT OF ANTIBIOTICS WITH EFFECTIVE 
INTEGRATED HEALTH STRATEGIES



PORK COOPERATIVE RESEARCH CENTRE 33

Involves the refinement of 
quantitative PCR and other 
diagnostic tools developed 
for enteric pathogens in 
the previous Pork CRC 
and investment with the 
University of Melbourne on the 
development of PCR analysis 
of respiratory pathogen loads. 
Non-specific measures can be 
used to identify acute changes 

in herd health in real time and 
in combination with new cost-
effective diagnostics, strategies 
will be developed for diseases 
such as Rotavirus and Corona 
virus. Conventional diagnostics 
which fail to separate causal 
and non-causal subtypes in 
enteric organisms such as 
E.coli and Salmonella also 
require improvement.

Subprogram 2A: Novel Disease Diagnostics

Subprogram Leader: Dr Pat Mitchell, Australian Pork Limited

PROJECT TITLE PROJECT LEADER COLLABORATIVE PARTNERS TOTAL COST AUD

2A-101 Validation of a data collection protocol 
on Australian Pig Farms

P Mitchell Rivalea Australia 35,000* 
35,000**

2A-102 Real-time detection of airborne pathogens  
in the piggery

M Marenda University of Melbourne 280,734* 
1,231,572**

2A-103 Comparing The Mucosal And Systemic  
Immune Response After APP-Alive 
Vaccination With Natural Challenge

H Brouwers NSW DPI & Chris 
Richards & Associates

49,490* 
147,932**

2A-104 Evaluation of diagnostic tests to detect 
Clostridium difficile in piglets

T Riley University of  
Western Australia

48,102* 
99,002** 

2A-105 Reduce the risk of post-weaning E.coli  
diarrhoea using a potentially 
innovative feeding ingredient

J Pluske Murdoch University, 
DAFWA & CHM

74,342* 
352,142**

2A-106 A comprehensive risk factor analysis of 
E.coli disease in the piggery environment

M Ward University of Sydney & 
University of Zurich 

270,500* 
542,000**

2A-107 Antibiotoc sensitivity of Haemophilus parasuis 
plus Actinobacillus pleuropneumoniae 
and other respiratory pathogens

C Turni University of Queensland 40,000*  
330,000**

2A-108 Evaluation of oral fluid samples for herd  
health monitoring of pathogens and the  
immune response in pigs

D Finlaison NSW DPI, Chris  
Richards & Associates  
& Rivalea Australia 

49,856* 
155,003**

2A-109 Development and validation of assays to 
measure gut health in order to identify risk 
factors for E.coli disease in weaner pigs

A Collins NSW DPI & Nutreco 48,743* 
198,080**

2A-110 Survey to determine incidence of osteochondrotic 
lesions in finisher and culled pigs

C Culley DSM, CHM &  
Rivalea Australia

45,000* 
126,000**
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Research Highlights for Subprogram 2A 

In the reporting period, two 
major outcomes were delivered 
by researchers from EMAI. The 
first study correlated bacterial 
gut ratios (commensals vs 
pathogenic bacteria) as indicators 
of gut health, while the second 
study determined the suitability of 
oral fluid collection for a number 
of pathogens endemic to the 
Australian pig herd. These two 
studies are detailed below.

PROJECT 2A-109:  
ASSAYS TO MEASURE 
GUT HEALTH IN 
ORDER TO IDENTIFY 
RISK FACTORS AND 
CONTROL STRATEGIES 
FOR E.COLI SCOURS IN 
WEANER PIGS  
Dr Alison Collins, NSW DPI

This project aims to adapt and 
develop bacterial culture and 
quantitative PCR assays to 
measure ratios of beneficial 
to pathogenic bacteria in 
pig faeces as a measure 
of health or disruption to 
intestinal health. The project 
intended to use these ratios 
of beneficial to pathogenic 
bacteria as indicators of gut 
health and correlate these with 
pig performance and E.coli 
disease, in order to identify 
E.coli disease risk factors.

The quantitative PCR assays 
developed for Lactobacilli, 
E.coli, Enterobacteriaceae 
and Clostridium perfringens 
produced similar results to the 
traditional culture methods, but 
were significantly less labour 
intensive and more accurate 
when faecal samples have to 
be transported to laboratories. 
The assays also performed 
well versus traditional culture 
techniques for the enumeration 
of ratios of commensal to 
pathogenic bacteria, i.e. 
Lactobacilli to E.coli.

The researchers also 
discovered that weaner pigs 
medicated with antibiotics 
had reduced numbers of 
Lactobacilli compared with 
non-medicated pigs, (Figure 5) 
but the numbers of E.coli or 
Enterobacteriaceae were not 
reduced with antibiotic use. 
This worrying finding could 
suggest that antibiotic use in 
some cases of scouring could 
exacerbate disease.

However, in the field study, 
scouring did not correlate 
with increasing numbers of 
pathogenic E.coli. In fact, 
the opposite was true, that 
increased water in faecal 
samples (scouring) correlated 
with decreased numbers of 
E.coli. The researchers did 
not observe any correlation 
between scouring and 
Lactobacilli numbers, and 
requested a variation to their 
project to extend the study to 
further identify other bacterial 
groups in the gut that would 
correlate with scouring in 
weaner pigs.

Figure 5 – Box plots showing (a) 
percentage water content of healthy 
and scouring pigs, and (b) log number 
of Lactobacilli per gram of faeces in 
pigs with and without antibiotic use.
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PROJECT 2A-108: 
EVALUATION OF ORAL 
FLUID SAMPLES 
FOR HERD HEALTH 
MONITORING OF 
PATHOGENS AND  
THE IMMUNE 
RESPONSE IN PIGS  
Dr Deb Finlaison, EMAI  
NSW DPI

The use of porcine oral fluid for 
disease surveillance strategies 
in the piggery is an expanding 
field and the current focus 
of much research. Oral fluid 
sampling targets groups of 
animals within a population 
by sampling a group or pen of 
animals by means of a cotton 
rope placed in the pen for 
a period of 20-30 minutes. 
Group sampling of animals 
through oral fluid testing 
has the potential to facilitate 
surveillance and detection 
of disease in a population 
though either detection of 
the pathogen or antibodies 
directed against the pathogen. 
Testing of oral fluids is 
dependent on the availability 
of diagnostic assays that have 
high analytical sensitivity. 
Both ELISA technology and 
real-time PCR meet this 
requirement as well as being 
very rapid and cost effective. 
Three agents were selected 
for investigation in this project: 
PCV2, Bungowannah virus and 
Lawsonia intracellularis.

By real-time PCR PCV2 and L. 
intracellularis could be detected 
in oral fluids and quantitated. 

Bungowannah virus could be 
detected in oral fluids after 
‘spiking’. A commercially 
available PCV2 ELISA for 
detection of antibodies in serum 
was optimised for detection 
of PCV2 antibodies in oral 
fluid. Significant efforts were 
made to detect antibodies to L. 
intracellularis in oral fluids both 
by modifying and developing 
new ELISA techniques and by 
purifying and concentrating 
total IgG in oral fluids. While 
both strategies increased the 
sensitivity of detection for 
L. intracellularis antibody in 
serum, the increased sensitivity 
was insufficient to detect 
antibodies in oral fluids where 
the starting concentration of 
antibodies was significantly 
lower (less than 1% of serum 
antibody titres). Detection of L. 
intracellularis antibodies in oral 
fluids at this point is possible 
in heavily infected animals, but 
difficult and unreliable in the 
majority of animals. A more 
sensitive ELISA using increased 
concentration of a highly 
immunogenic L. intracellularis 
recombinant protein could 
be developed in the future; 
however it’s likely that its cost 
may outweigh advantages in 
increased sensitivity.

The effects of storage 
temperature on nucleic acid 
detection by real-time PCR and 
antibody detection by ELISA 
were also evaluated. The study 
demonstrated that optimal 
storage/transport temperatures 
are critical for test accuracy. 

Samples should be placed at 
4°C as soon as possible after 
collection and frozen if not 
submitted to the laboratory 
on day of collection. Samples 
should be well packed and 
remain chilled while in transit 
to the laboratory. Under these 
conditions, there is minimal 
impact on the detection of 
nucleic acid or antibodies for 
the tests evaluated (Figure 6)

Oral fluid sampling for PCV2 
was more sensitive than blood 
collection from a subsample 
of animals for detection of 
PCV2 infection within a group. 
The sensitivity of detecting 
PCV2 antibodies in oral fluids 
compared to blood samples 
from a subsample of the group 
was 83% from this study. A 
significant correlation was 
identified between the mean 
or median result of the serum 
samples and the mean result 
of the oral fluid samples. There 
was good agreement 

of positive and negative result 
interpretation for the mean 
results of serum and oral fluids 
collected from an individual 
pen. A significant correlation 
was also observed between 
the mean L.intracellularis 
antibody concentration in 
serum and the mean load of 
L.intracellularis in oral fluids.

This proof of concept project 
indicates that oral fluid 
testing should be a cost-
effective means of herd health 
monitoring with potential to be 
used to detect a wide range of 
viral and bacterial pathogens 
and associated antibody 
responses. The techniques 
and understanding developed 
as part of this project could 
lead to significant innovations 
in Australia in herd health 
monitoring, animal welfare 
and nutrition, which are all 
significant milestones for the 
Pork CRC.

Figure 6 – Effect of storage at 4°C, 25°C or 37°C on the detection of PCV2 
(Ct values ) in oral fluid over a 13 day period.



Herd Health Management continued

2

PORK CRC ANNUAL REPORT 2013–201436

Associate Professor Susanne 
Hermesch leads a number 
of international research 
collaborations to develop 
selection strategies for 
robustness and disease 
resilience. The emphasis of 
collaborative research with 
Dr Helene Gilbert from INRA 
in France is on evaluating 
consequences of selection for 
efficiency on robustness and 
developing genetic models 
that can easily be implemented 
in practical pig breeding 
programs for selection of 
more robust pig genotypes. 
Selection for disease 
resilience may be achieved 

via genetic improvement of 
disease resistance or disease 
tolerance. Accounting for 
the infection processes 
experienced by pigs during 
a disease outbreak requires 
appropriate genetic models 
to describe mechanisms of 
disease resistance and disease 
tolerance, the development 
of which is the focus of 
collaborative research with Dr 
Andrea Doeschl-Wilson from 
Roslin Institute at the University 
of Edinburgh in Scotland. Some 
highlights from this research 
program, which have been 
published and outlined to 
industry, are described below. 

PROJECT 2B-103:  
ESTIMATION OF 
GENETIC PARAMETERS 
FOR IMMUNE-
COMPETENCE AND 
OTHER PHYSIOLOGICAL-
PRIORITY TRAITS FOR 
USE IN SELECTION OF 
DISEASE RESILIENCE 
Assoc Prof Susanne 
Hermesch

Maternal genetic effects quantify 
how the genes of the dam 
affect the performance of the 
progeny of a sow. So far, they 
have mostly been ignored in pig 
breeding programs worldwide 
because maternal genetic 

effects for lifetime growth are 
small relative to the phenotypic 
variance of growth. This 
was confirmed for Australian 
populations in this project. 
Proportions of variances due 
to direct genetic (genes of the 
pig), maternal genetic (genes 
of the sow) and common litter 
(permanent environment of the 
litter) effects were 0.16, 0.03 
and 0.11 for growth and 0.28, 
0.01 and 0.05 for backfat, 
respectively (Hermesch et al., 
2014). However, the economic 
importance of maternal genetic 
effects in breeding objectives 
for maternal lines is high as 
the genes of the dam affect all 

PROJECT TITLE PROJECT LEADER COLLABORATIVE PARTNERS TOTAL COST AUD

2B-101 Quantifying variation in environments 
within and across herds

S Hermesch UNE & NSW DPI – AGBU 69,998* 
165,866** 

2B-102 Development of economic methodology to 
incorporate robustness in pig breeding programs

S Hermesch UNE & NSW DPI – AGBU 113,350* 
159,045** 

2B-103 Selection for disease resilience – Pilot study S Hermesch UNE, NSW DPI – AGBU, 
NSW DPI & University  
of Queensland

197,035* 
458,615**

2B-104 Development of practical strategies to 
consider environmental sensitivity, survival 
and productivity in pig breeding programs

S Hermesch Rivalea Australia, PIC 
USA, PIC Australia,  
INRA, AbacusBio, UNE & 
NSW DPI – AGBU

141,140* 
2,057,472**

Subprogram 2B: Healthy Robust  
Pig Genotypes 

Subprogram Leader: Dr Pat Mitchell, Australian Pork Limited

Research Highlights for Subprogram 2B

Selection strategies will 
be enhanced by including 
additional traits that quantify 
aspects of robustness in pig 
breeding programs. New 
methodology and genetic 
models will be developed that 
quantify genetic differences of 
pig genotypes to variation in 
environmental conditions. The 
definition and physiological 
consequences of disease 
tolerance will be defined in 

order to evaluate the benefits of 
selection for disease tolerance 
in addition to selection for 
disease resistance and disease 
resilience in pigs. These three 
complementary research 
topics have been the focus of 
research during the first year 
in Program 2B. A number of 
outputs and research results 
have been achieved so far, 
which are outlined for each 
topic in more detail below. 

Dr Helene Gilbert, INRA, France, Associate Professor Susanne Hermesch, 
AGBU, University of New England, NSW, Dr Andrea Doeschl-Wilson, Roslin 
Institute, University of Edinburgh, Scotland
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pigs in the litter. It was shown 
that maternal genetic effects 
for growth were the second 
most important maternal trait 
in breeding objectives for dam 
lines accounting for 22% of the 
genetic variance of all maternal 
traits (Figure 7). This finding is 
significant because maternal 
genetic effects do not require 
any additional data to be 
recorded thereby making it a 
cheap trait to implement in pig 
breeding programs. 

Further, implications of 
selection for maternal genetic 
effects on growth of pigs 
during the growth trajectory 
until slaughter were explored. 
It was found that selection for 
direct and maternal genetic 
effects will influence growth in a 
similar pattern thereby offering 
additional avenues to improve 
growth, a trait that is regarded 
as an indicator trait for the 
health status of pigs.

PROJECT 2B-104:  
DEVELOPMENT OF 
PRACTICAL STRATEGIES 
TO CONSIDER 
ENVIRONMENTAL 
SENSITIVITY, SURVIVAL 
AND PRODUCTIVITY 
IN PIG BREEDING 
PROGRAMS  
Assoc Prof Susanne 
Hermesch

Earlier research in this sub-
program had identified genetic 
variation in environmental 
sensitivity, a measure of 
robustness, for growth between 
sires using reaction norm 
models. These reaction norm 
models are random regression 
models that may be difficult 
to implement in practical 
pig breeding programs. An 
alternative approach is to 
define growth as a separate 
trait in each environment along 
the environmental trajectory. 
This approach has now been 
evaluated and the genetic 
analyses showed that growth 
was a genetically different trait 
when the average performance 
of pigs in each environment 
differed by at least 60 grams 
per day (Figure 8). Currently, 
it is assumed in pig breeding 
programs that growth rate 
is genetically the same trait 
across the environmental 

trajectory experienced on farms. 
Defining growth as a separate 
trait along the environmental 
trajectory provides new 
selection opportunities of 
pigs better suited for specific 
environmental conditions.

Helene Gilbert investigated 
the response of divergent 
selection lines selected for 
residual feed intake to variation 
in environmental conditions. So 
far, it was believed that selection 
for efficiency and productivity has 
unfavourable consequences for 
robustness. However, contrary 
to expectations, the low residual 
feed intake line, the more efficient 
line, was less sensitive to variation 
in environmental conditions for 
growth rate (Figure 9). There 
was no line-related difference in 
environmental sensitivity for back 
fat. These findings indicate that 
more efficient pigs may be able 
to derive nutrient resources more 
efficiently to face stresses when 
needed. Further, it raises the 
question of whether the resource 
allocation theory is too linear 
compared to real physiological 
process. These findings and the 
questions arising from them, 
received great attention at the 
World Congress of Genetics 
Applied to Livestock Production 
Science held in August 2014 in 
Vancouver, Canada.

Figure 7 – Relative importance of maternal traits (Sow sub-objective)

Figure 8 – Genetic correlations for growth rate defined as a separate trait in 
each environment decline as the difference in mean growth rate between 
two environments increases (Li and Hermesch, 2013). 

Figure 9 – Response of divergent selection lines for residual feed intake to 
variation in environmental conditions (HRFI: high residual feed intake line (less 
efficient); LRFI: low residual feed intake line (more efficient) (Gilbert et al., 2014).
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To allow reduction in 
expenditure on therapeutics 
while maintaining or enhancing 
production efficiency. This 
approach also reduces 
concerns for human health 
associated with antibiotic 
use in livestock production. 

Research results from Program 
2C will be utilised to produce 
eco-suppressive agents, 
which may include nutrients 
(nutriceuticals) such as organic 
acids, beneficial bacteria such 
as Lactobacilli, and gene based 
vaccines, probiotics, and 

bacteriophages, all of which are 
designed to alter the ecology of 
the gut or respiratory microbial 
populations, thus suppressing 
pathogens. New vaccine 
technology and integrated 
management systems will 
be developed.

PROJECT TITLE PROJECT LEADER COLLABORATIVE PARTNERS TOTAL COST AUD

2C-101 Bacteriophage to control Enterotoxigenic E.coli M Barton University of  
South Australia &  
Rivalea Australia

60,927* 
287,331**

2C-102 Strategies to quantitatively measure and reduce 
the load of Lawsonia in commercial herds

A Collins NSW DPI &  
Rivalea Australia

233,606* 
1,102,470**

2C-103 Evaluating the efficacy of a Live APP vaccine  
with and without bacterin vaccines

H Dunlop Chris Richards, 
Associates & APFG

158,140* 
632,860**

2C-105 Use of plant derived compounds to condition  
piglet intake at weaning and reduce 
post-weaning use of therapeutics

E Roura University of Queensland 
& CHM

259,433* 
925,033**

2C-106 Bacteriophage-displayed peptides for 
the control of pathogens in swine

S Bishop-Hurley CSIRO 50,000* 
95,762**

2C-107 Investigation of oral rennin (chymosin) 
supplementation as a farm level protocol 
to improve the passive transfer of 
immunity in neonatal piglets.

P Cockroft University of Adelaide 38,462* 
111,962**

2C-108 Passive Immunisation for Oedema Disease A Morris Chris Richards & 
Associates, QLD DAFF & 
University of Queensland

75,000* 
346,000**

2C-109 Reducing sucker mortality through use of an  
innovative in-feed supplement

C Collins Rivalea & Nutreco 2,934* 
364,802**

2C-110 Dietary manipulation of the pro-inflammatory  
cascade to minimise impacts on production and 
health indices in weaner pigs experimentally 
infected with an enterotoxigenic strain of E.coli

JC Kim DAFWA,  
Murdoch University  
& CHM

44,464* 
463,164**

2C-111 Use of bacteriophage to prevent and treat 
Enterotoxigenic E.coli (ETEC) infections in pigs

M Barton University of  
South Australia &  
Rivalea Australia

0* 
2,625**

2C-112 Impact of dietary supplementation on intestinal 
barrier function in ETEC challenged weaners

J Sweeney DAFWA &  
Murdoch University

50,000*
254,000**

2C-113 Bacteriophage-displayed peptides for 
the control of pathogens in swine 

S Bishop-Hurley CSIRO 140,000* 
269,706**

2C-115 Establishing the underlying causes of 
pleurisy to enable the development of 
effective prevention and treatment 

C Turni University of  
Queensland

153,606* 
642,606**

2C-116 Live attenuated Actinobacillus 
pleuropneumoniae vaccine strains

C Turni University of Queensland, 
ACE laboratories, Rivalea 
Australia & QLD DAFF

150,000*
663,540**

Subprogram 2C: Replacement of Antibiotics with effective 
Integrated Health Strategies 

Subprogram Leader: Dr Eric Thornton, Consultant
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Research Highlights for Subprogram 2C

PROJECT 2C-110:  
DIETARY 
MANIPULATION OF THE 
PRO-INFLAMMATORY 
CASCADE TO 
MINIMISE IMPACTS 
ON PRODUCTION 
AND HEALTH INDICES 
IN WEANER PIGS 
EXPERIMENTALLY 
INFECTED WITH AN 
ENTEROTOXIGENIC 
STRAIN OF E. COLI  
Dr J C Kim, DAFWA

Dr Jae Cheol Kim and 
his colleagues have been 
investigating the impact of 
dietary aspirin and Vitamin E 
on weaner performance. A field 
experiment with 140 weaners 

per treatment, conducted under 
commercial conditions, yielded 
the following results.

The results suggest that aspirin 
or Vitamin E administration in 
weaner diets improves feed 
conversion, but there is no 
additive effect if the two are 
administered together, ie the 
optimum is to supply aspirin or 
Vitamin E to the weaner diet, 
but adding both will not provide 
further improved performance.

There are regulatory constraints 
for the use of aspirin to pigs, 
so interested producers are 
strongly advised to consult 
their veterinarian regarding its 
legal use.

The rationale behind the project 
was that E coli challenge 
postweaning induces an immune 
response which diverts nutrients 
from growth to suppression of 
infection. Earlier experimental 
work had indicated that both 
aspirin and Vitamin E limit the 
immune response, which leads 
to more efficient weaner growth.

Before the field study, the 
investigators conducted a 
laboratory study of the impact of 
aspirin and Vitamin E on selected 
physiological components of the 
immune response. Figure 10  
below shows that increasing 
Vitamin E levels in weaner diets 
suppresses the production of 
haptoglobin, an acute phase 

protein (a component of the 
immune response) following E. 
coli infection. Figure 11 shows 
that increasing dietary vitamin E 
contents significantly decreased 
the acute reduction of plasma 
vitamin E content after weaning 
(P < 0.001) on all measured days. 
In other words, dietary Vitamin 
E limits the switch from growth 
to immune response following 
post-weaning infection.

In another outcome, aspirin 
suppressed liver prostaglandin 
PGE2, a factor contributing 
to immune response. This 
and other biochemical and 
immunological outcomes from 
the laboratory study can be 
found in the project report.

TABLE 3 – EFFECT OF INDIVIDUAL OR COMBINED SUPPLEMENTATION OF ASPIRIN (125 PPM EQUIVALENT) AND 
VITAMIN E (250 IU) ON PERFORMANCE OF WEANER PIGS IN A COMMERCIAL WEANER FACILITY 

CONTROL
ASPIRIN (125 PPM 
EQUIVALENT) VIT E (250 IU/KG) ASPIRIN + VIT E

Entry (kg) 5.5 5.6 5.5 5.6

Wk 1-4 ADG (gms/day) 238 245 244 249

Wk 1-4 ADFI (gms/day) 371 379 373 377

Wk 1-4 FCR 1.66 1.58 1.55 1.55

Figure 10 – Effect of dietary vitamin E on plasma Haptoglobin contents after 
weaning. All pigs were experimentally infected with an enterotoxigenic strain 
of E.coli on day 7 (after blood sampling), 8 and 9.

Figure 11 – Effect of dietary vitamin E on plasma vitamin E contents after 
weaning. All pigs were experimentally infected with an enterotoxigenic strain of 
E. coli on day 7 (after blood sampling), 8 and 9.
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STUDENT LEVEL TITLE SUPERVISOR INSTITUTION

Nicole Dron Honours Novel means for collecting diagnostics T Holyoake Charles Sturt University

Bethany Bowring Honours Development of quantitative PCR 
assays to measure ratios of beneficial 
to pathogenic bacteria in pig faeces

A Collins University of  
Western Sydney

Yi Wen Lau Honours Piglet behaviour and health under 
different housing conditions

T Flemming Murdoch University

Ingunn Stensland Honours Effect of a novel feed additive on  
post-weaning diarrhoea and 
production in weanling pigs

J Pluske Murdoch University

Ben Linn DVM Award Surveillance for antimicrobial resistant 
Escherichia coli in ceftiofur-treated pigs

S Abraham, D 
Trott, R Kirkwood

University of Adelaide

Sarita Guy PhD Selection for robustness in pigs S Hermesch University of Sydney

Rousset Palou PhD Use of plant derived compounds 
to condition piglet intake at 
weaning and reduce post-
weaning use of therapeutics

E Roura University of Queensland

Lechelle van Breda PhD A comprehensive risk factor  
analysis of E.coli disease in the 
piggery environment

M Ward University of Sydney

Anne Watt PhD Real-time detection of airborne 
pathogens in the piggery

G Browning University of Melbourne

Dr Phil Markham Post doc Real time detection of airborne 
pathogens

M Marenda University of Melbourne

Tracy Muller Industry Placement 
Program

Enhancing gastro intestinal 
development and the health  
of piglets at weaning

R van Barneveld CHM Alliance

Grey highlight means the student has withdrawn from their course.

Education program

Anne Watt

Sarita Guy

Ingunn Stensland

Rousset Palou Bethany Bowring

Lechelle van Breda Tracy Muller Nicole Dron
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The research will develop quality assessment and 
assurance tools for pork for domestic and overseas 
markets and an understanding of key Asian markets 
and how the High Integrity Australian Pork concept 
fits within these markets. The inherent properties of 
pork that contribute to improved consumer health 
when pork is consumed as part of a total diet is also 
being investigated. 

Program Leader: Dr Darryl D’Souza (Australian Pork Limited)

SUBPROGRAM 3A OPTIMAL PORK QUALITY FOR MULTIPLE MARKETS

SUBPROGRAM 3B INHERENT PROPERTIES OF AUSTRALIAN PORK TO 
ENHANCE CONSUMER HEALTH

SUBPROGRAM 3C MARKET DEMAND FOR HIGH INTEGRITY 
AUSTRALIAN PORK 
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FUNDED PROJECTS

PROJECT TITLE PROJECT LEADER COLLABORATIVE PARTNERS TOTAL COST AUD

3A-101 Body composition and physiological 
changes associated with immunocastration 
at two different live weights

K Moore DAFWA, University  
of Melbourne &  
Murdoch University

73,436* 
218,028**

3A-102 Information Management and Data analysis  
Tool for Physi-Trace

G Lee University of Western 
Australia & APL

57,981* 
157,981** 

3A-103 Effects of various eating quality pathway factors  
on pork quality

F Dunshea University of Melbourne, 
APL & SARDI

151,607* 
249,207**

3A-104 On-line lean meat yield measurements 
in pig carcasses – PorkScan

H Channon University of Melbourne, 
PorkScan, CHM & APL

341,805* 
650,055**

3A-105 Verification of eating quality pathways for 
delivering consistently high quality pork

F Dunshea University of Melbourne, 
APL, DAFWA,  
SARDI & CHM

106,340* 
299,559** 

3A-106 Determining the effect of ageing period, cut 
type, cooking method and internal temperature 
on sensory and technological quality of pork

F Dunshea University of Melbourne, 
SARDI, Rivalea Australia 
& APL

114,579*  
215,098** 

3B-101a The flavour of pork as related to low pH  
and meat quality

C Jose DAFWA & APL 99,929* 
168,073** 

3A-108 PhysiTrace Phase 2 G Lee University of Western 
Australia & APL

150,000* 
280,500** 

3A-109 Validation of pork eating quality pathways 
in three commercial supply chains

F Dunshea University of Melbourne, 
APL, CHM, Linley Valley 
Pork, Rivalea, SARDI  
& DAFWA

272,000* 
758,034** 

3A-110 The influence of rate and length of dietary 
vitamin E supplementation on the shelf life 
and retail display quality of Australian Pork

C Jose DAFWA, Linley  
Valley Pork & WA APC

10,000*  
63,350**

a The aim of this project was more aligned to subprogram 3A and was moved from 3B in February 2013.

Subprogram 3A: Optimal Pork Quality for Multiple Markets

Subprogram Leader: Prof Frank Dunshea, University of Melbourne

Develop pork quality predictive models for a range of supply chains, on-line screening tests for 
taint markers and other quality parameters, carcass assessment technologies to define carcass 
and primal cuts for different markets, and trace element traceability technologies to underpin 
integrity of Australian pork.
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PROJECT 3A-101:  
BODY COMPOSITION 
AND PHYSIOLOGICAL 
CHANGES 
ASSOCIATED WITH 
IMMUNOCASTRATION 
AT TWO DIFFERENT 
LIVE WEIGHTS  
Karen Moore, DAFWA

This project aimed to identify 
and compare the physiological, 
nutritional and pork quality 
changes that occur following 
the second injection of the 
immunocastration vaccine, 
Improvac®, in light (second 
vaccination at 50kg LW) 
and heavy weight (second 
vaccination at 80kg LW) pigs.

KEY FINDINGS INCLUDED:

 � Immunisation against GnRF 
at heavier liveweights (LW) 
resulted in an increase in fat 
deposition and a decrease 
in lean deposition. 

 � However, this increase 
in fat deposition did not 
occur when the second 
vaccination was given at 
lighter LWs or when feed 
intake was restricted to 
2.5 times maintenance 
requirement. The majority 

of fat deposition occurred in 
the second two week period 
post vaccination.

 � Gender did not influence 
objective or eating quality 
in this study. There was 
also no difference in 
intramuscular fat levels 
between entire males and 
immunised males, but 
immunised males had 
more backfat.

 � Fail rates for quality grade 
and re-purchase intention 
were significantly lower 
(P<0.05) for pork from 
immunised males compared 
to entire males across all 
treatment combinations.

 � The change in plasma 
testosterone over 28 
days following the 
second vaccination for 
immunocastrates and entire 
males is shown in Figure 
12. The fail rates for the 
loin from immunocastrates 
and entire males based 
on eating quality and 
repurchase intention is 
shown in Figure 13. The 
Pork CRC target fail rate 
is 10%.

PROJECT 3A-104:  
ON-LINE LEAN 
MEAT YIELD 
MEASUREMENTS  
OF PIG CARCASSES  
Heather Channon,  
APL, on behalf of 
PorkScan Pty Ltd

This project is refining an on-
line image capture system for 

accurate prediction of lean meat 
yield of Australian pig carcasses 
that is cost-effective to operate, 
implement and support. The 
validation phase of the project 
commenced in April 2014. The 
system is based on using an 
off-the-shelf 3D laser scanner 
to scan carcasses at line speed 
on the slaughter floor with data 
obtained being filtered and 

analysed through LabVIEW 
software. DXA scanning of 
pig carcasses will be used 
to finalise lean meat yield 
algorithms using data from the 
laser scanning measurements. 
Project outcomes will be used 
to commercialise the lean meat 
yield system for the Australian 
pork industry by PorkScan 
Pty Ltd. 

Research Highlights for Subprogram 3A

Figure 12 – The effect of sex on the change in testosterone over time.

Figure 13 – Fail rates for quality grade and re-purchase intention for pork from 
immunised males compared to entire males across all treatment combinations.
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PROJECT 3A-109: 
VALIDATION OF  
PORK EATING QUALITY 
PATHWAYS IN THREE 
COMMERCIAL  
SUPPLY CHAINS  
Prof Frank Dunshea, 
University of Melbourne

This study was conducted 
to commercially validate key 
pathway interventions across 
three major Australian pork 
supply chains, identified 
from earlier APL and Pork 
CRC studies to be effective 
in improving pork quality 
consistency and reduce fail 
rates of pork. This work is 
addressing industry’s need to 
develop and implement a cost-
effective, non-prescriptive cuts-
based eating quality system 
for pork to meet consumer 
demand for consistently tender, 
juicy and flavoursome fresh 
pork. The objective was to 
achieve a target fail rate for 
quality grade of <10%, based 
on the percentage of consumer 

evaluations of 1 (unacceptable) 
or 2 (below average) for each 
cut through implementing 
several pathway parameters. 

While the study design was 
similar across supply chains, 
some variations in experimental 
treatments imposed were 
made to address individual 
supply chain requirements. 
The treatments imposed 
included: gender (female and 
immunocastrate), carcase 
treatment (achilles vs. aitchbone 
hanging or electrical stimulation 
vs. no electrical stimulation), 
ageing period (2 vs. 7 or 14 
d post-slaughter), moisture 
infusion, muscle (loin and 
silverside), cooking method (stir 
fry, roast and steak (loin only). 
Preliminary results indicate that 
these interventions varied in their 
effect on eating quality attributes 
between supply chains. The 
main effects of hanging method, 
moisture infusion and electrical 
stimulation (in one supply 
chain only) improved eating 

quality attributes of pork, with 
greater improvements in eating 
quality scores of consumers 
resulting from moisture infusion. 
Pork loin stir fry rated highest 
compared to the other four 
cuts evaluated. Across all 
three studies, improvements 
resulting from extended ageing 
for 7 or 14 days on tenderness 
and overall liking were small to 
negligible – confirming previous 
results from 3A-103, 3A-105 
and 3A-106. Further work to 
understand contributing factors 
influencing the rate and extent 
of ageing and potential solutions 
to overcome this problem is 
required. Overall, this study 
did not consistently achieve a 
fail rate objective of <10% for 
different cuts evaluated and in 
those treatments where pathway 
interventions were imposed.

The fail rates based on eating 
quality for different cuts for 
females and immunocastrates 
are shown in Figure 14.

Figure 14 – Fail rates for five different pork cuts obtained from female and immunocastrated pigs (averaged across 
three supply chains).
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Subprogram 3B:  
Inherent Properties of Australian Pork  
to Enhance Consumer Health

Subprogram Leader: Assoc Prof Karen Charlton, University of Wollongong

Research the inherent health properties of pork to address key issues such as obesity,  
cardiovascular disease and diabetes. Human health models will be developed to validate the  
effects of pork consumption and new value added products benefiting consumer health.

PROJECT TITLE
PROJECT 
LEADER

COLLABORATIVE PARTNERS TOTAL COST AUD

3B-102 Long term pork consumption benefits K Murphy University of South 
Australia & CSIRO

358,875*
696,375** 

3B-103 The acute response following the consumption  
of pork meat: a metabolomic analysis

S Samman University of Sydney 48,798* 
127,298** 

3B-104 The role of pork in improving muscle mass, 
body strength and cognitive function 
in institutionalized elderly people

K Charlton University of  
Wollongong

47,968* 
145,763** 

3B-105 Volunteers’ attitudes towards consumption 
of fresh Australian pork

K Murphy University of  
South Australia

14,985* 
64,985**

3B-106 Health benefits of pork consumption in the diets  
of Australian children

D Nolan-Clark University of  
Wollongong &  
Landmark Nutrition

44,645* 
44,645**

3B-107 Lipemic Index of pork M Garg University of Newcastle 50,000*
114,000**

3A-107a Sensory specific liking and satiety 
induced by pig meat flavours. 

E Roura University of 
Queensland

49,317*  
174,317** 

3B-108 Exploring barriers to fresh and total pork 
consumption among children: parental perspectives

D Nolan-Clark Landmark Nutrition  
& University of  
Wollongong

16,211* 
16,211**

a The aim of this project was more aligned to sub Program 3B and was moved from 3A in February 2013.

FUNDED PROJECTS
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PROJECT 3B-102:  
EFFECT OF LONG TERM 
CONSUMPTION OF 
AUSTRALIAN PORK 
FOR WEIGHT LOSS AND 
WEIGHT MAINTENANCE 
ON CARDIOMETABOLIC 
HEALTH, FOOD 
CRAVINGS AND 
COGNITION AND 
PSYCHOLOGICAL 
WELLBEING IN 
INDIVIDUALS WITH  
TYPE 2 DIABETES  
Dr Karen Murphy, University  
of South Australia

This project aimed to assist 
in legitimising lean pork in the 
context of a low saturated fat 
and high fibre low glycemic 
index dietary pattern that 
meets nutritional needs. 
Improvements in body 
composition and markers 

of diabetes control will be 
uncovered and the important 
outcomes of psychological 
wellbeing and food cravings 
will be further explored. This 
work will have direct relevance 
to the 1.7 million Australians 
at risk or who have existing 
type 2 diabetes, as well as 
providing consumers with 
practical information about the 
use of Australian lean pork in a 
healthy diet.

A total of 44 volunteers 
completed the intervention 
(higher-pork- protein diet n = 
23, higher-carbohydrate diet 
n = 21). Preliminary results 
indicate those on the higher-
pork- protein diet lost -8.7 
± 5.5kg (mean ± 1 SD) from 
baseline to the end of the 
study compared to a loss of 
-7.7 ± 6.7kg for the higher-
carbohydrate group. Both 

groups showed substantial 
improvements in glycemic 
control with the higher-pork- 
protein group reducing their 
HbA1c from 8.1 ± 1.4% to 
6.7 ± 1.0% and the higher-
carbohydrate group from 8.0 
± 1.5% to 6.6 ± 1.2%. Formal 
statistical analysis of the data 
is underway.

PROJECT 3B-107:  
LIPEMIC INDEX  
OF PORK  
Prof Manohar Garg, 
University of Newcastle

This study aimed to compare 
the impact of consuming a 
pork meal on plasma lipids 
(the acute lipemic response) to 
that of consuming a red meat 
(lamb) meal with equivalent fat 
content. The study showed 
no difference between the 
pork and lamb meals in the 

incremental changes of blood 
cholesterol (total, LDL and HDL) 
and triglycerides at 2, 4 or 6 
hours. Although statistically 
insignificant, the Lipemic Index 
(i.e. the integrated change 
in plasma triglyceride levels 
calculated as the area within a 
trapezoid) tended to be lower 
for pork than lamb. The effect 
size suggests the possibility 
of a significant difference 
with a larger sample size. The 
current findings provide a 
proof of concept that pork is 
as good as lamb and possibly 
better with respect to its 
effects on postprandial lipemia 
and support the growing 
evidence that consumption 
of fresh pork is equally 
healthy to consumption of 
alternative meats.

Research Highlights for Subprogram 3B

Figure 15 – Plasma triglyceride levels over time following consumption of the pork or lamb meal. Values are mean ± SEM
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PROJECT 3B-108:  
EXPLORING 
BARRIERS TO FRESH 
AND TOTAL PORK 
CONSUMPTION AMONG 
CHILDREN: PARENTAL 
PERSPECTIVES  
Dr Deborah Nolan-Clark, 
Landmark Nutrition Pty Ltd 

This study aimed to investigate 
parental perceptions of factors 
affecting their children’s 
consumption of pork and 
identify barriers to the 
consumption of fresh pork, in 
particular. Six semi-structured 
focus group interviews were 
conducted with 31 parents, or 
carers of children aged 2–16 
years who consumed meat 
(mean age of parents was 
42.5 y (range = 27-57 y) and 
mean age of their children was 
8.4 years). 

A number of key themes 
emerged from the focus 
groups in relation to fresh pork 
intake, namely: 

 � lack of confidence and 
knowledge relating to 
preparation and cooking of 
fresh pork.

 � poor acceptability of fresh 
pork by some children due 
to taste and texture.

 � influence of family and 
cultural traditions on 
pork consumption.

 � low visibility and perceived 
availability of pork in 
comparison to other meats. 

 � perceived high cost of 
value-added pork products. 

Parents reported improved 
accessibility to simple pork 
recipes for inspiration, greater 
access to a variety of pork 
cuts and education regarding 
best practice cooking 
methods would assist them 
to provide more fresh pork 
to their children. Key factors 
described as facilitating 
increased acceptance of fresh 
pork by children included 
involving children in pork 
meal preparation, preparing 
pork containing meals which 
children could eat with their 
hands (e.g. san choy bow) and 
offering fresh pork as part of a 
mixed dish. 

This research has provided 
key insights into consumer 
behaviour in relation to the 
positioning of pork within the 
diets of Australian children. 
Overall, fresh pork was 
considered a healthy meat 
option, but there was a need 

for convenient recipes that 
would appeal to children. A lack 
of visibility of pork, in contrast 
to other meats, was perceived, 
with a need to engage with 
media and cooking programs 
to improve awareness of pork. 
A need for more information 
regarding the unique nutritional 
characteristics of pork and 
appropriate cooking methods 
was also identified. Exposure 
to foods in early childhood 
contributes to lifelong eating 
habits, therefore ways in which 
to overcome the identified 
barriers could position fresh 
pork more prominently in the 
meal repertoire of Australian 
families and future generations.
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Subprogram 3C: 
Market Demand for High Integrity Australian Pork

Subprogram Leader: Heather Channon (Australian Pork Limited)

Research designed to understand how to more effectively communicate with consumers to change 
consumption habits of consistent quality Australian pork. During 2013-14, work was conducted in four 
key Asian markets to better understand how those consumers perceive Australia and, in particular, 
Australian pork compared with pork from other countries. 

FUNDED PROJECTS

PROJECT TITLE PROJECT LEADER COLLABORATIVE PARTNERS TOTAL COST AUD

3C-102 Inclusion of lupins in the diets of finisher pigs  
to reduce the level of cholesterol in pork

 J Sweeny DAFWA 53,573* 
154,273**

3C-104 Enhancing the iron content of pork to 
promote human health benefits

J Pluske Murdoch University, 
DAFWA & APL

82,087* 
282,412**

3C-105 Defining the relative importance of consumer 
drivers and perceptions of Australian 
pork in targeted export markets

P Haydon APL & Ipsos  
Marketing

49,350* 
93,350**

3C-106 Eating Quality impacts on consumer 
perceptions and behaviour

P Haydon APL 200,000*  
673,000**
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PROJECT 3C-105:  
DEFINING THE RELATIVE 
IMPORTANCE OF 
CONSUMER DRIVERS 
AND PERCEPTIONS  
OF AUSTRALIAN  
PORK IN TARGETED 
EXPORT MARKETS 
Peter Haydon, APL

This study aimed to understand 
the perceptions of Australian 
farming practices, meat and 
pork compared to domestically 
produced product; whether 
Australia is regarded as a 
favourable source of pork 
compared to other sources 
and the relative importance of 
potential differentiators, including 
credence values, food safety 
and quality attributes. An on-line 
market research study involving 
frequent pork consumers in 
Japan (n=300), Hong Kong and 
Korea (n=200 in both countries) 
and China (n=800 across 4 
cities) was conducted by IPSOS 
Marketing in September 2012. 

Major findings from the 
study were:

 � Overall, 46% and 38% of 
consumers from China and 
Hong Kong, respectively, 
indicated they’d be prepared 
to pay a premium of 30% or 
higher for Australian pork. 

 � Australian pork was 
rated higher than locally 
produced pork and pork 
from Canada, Denmark and 
USA by Chinese and Hong 
Kong consumers.

 � 87% of Korean, 85% of 
Japanese, 97% of Chinese 
and 94% of Hong Kong 
consumers were interested 
in Australian pork.

 � Australian pork was 
favourably viewed by 
Chinese and Hong Kong 
consumers in terms 
of quality, safety and 
animal welfare. 

 � Across all consumers, 
safety and quality rated 
higher than country 
of origin, welfare and 
environmental standards.

Outcomes of this study 
indicated definite opportunity 
for Australian pork in China 
and Hong Kong and moderate 
opportunity in South Korea. It 
was recommended that further 

efforts to understand market 
conditions, opportunities and 
barriers to trade, focussed 
on obtaining market access 
for Australian pork into 
China, are required to result 
in supply of pork to affluent 
Chinese consumers. Industry 
delegations are also required 
from Australia to develop 
relationships with importers and 
government officials.

PROJECT 3C-106:  
EATING QUALITY 
IMPACTS ON 
CONSUMER 
PERCEPTIONS  
AND BEHAVIOR  
Peter Haydon, APL 

This study focussed on 
identifying the impact of 
improved pork cut delivery and 
cooking instructions to drive 
purchase and recipe habit 
formation by consumers. It is 
anticipated that key levers will be 

identified and used to encourage 
consumers to include fresh 
Australian pork in their ‘core 
recipe repertoires’ and positive 
changes in long term habits for 
Australian pork consumption. 
This project has two distinct 
components. The first sub-
project, ‘Pork incorporation into 
consumers core repertoires’, 
will investigate if the provision 
of cooking instructions leads 
to a more positive boneless 
pork steak eating experience 
than the consumer believes 

they could have achieved 
without the instructions. It 
is important to ensure that 
the average consumer can 
execute the instructions without 
numerous barriers and this 
research will identify what these 
key barriers are. The second 
sub-project, ‘Eating quality 
messaging’, is examining how 
to effectively communicate the 
key drivers of eating quality and 
differentiation of Australian pork 
to Australian consumers. 

Research Highlights for Subprogram 3C

Figure 16 – Percentage of respondents interested in Australian pork who 
would consider purchasing of pork from outside their country.
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Education Program

STUDENT LEVEL TITLE SUPERVISOR INSTITUTION

Amy Suckling Hons Determine whether there is a difference 
in the incidence of dark meat between 
free-range & intensive systems

J Pluske Murdoch University

Henny Akit PhD The role of dietary lecithin in reducing 
collagen cross-linking and improving 
the health attributes to pork

F Dunshea University of Melbourne

Heather Channon PhD Predicting the eating quality of pork F Dunshea University of Melbourne

Karen Moore PhD Optimising the production of 
male pigs immunised against 
gonadotrophin releasing hormone

F Dunshea University of Melbourne

Nerylee Watson PhD Long term pork consumption benefits K Murphy University of South Australia

Amy Suckling IPP Predicting the eating quality of pork R Penn Derby Industries Pty Ltd 
(Linley Valley Pork)

Dr Cameron Jose Post-doc 
fellow

Pork quality B Mullan DAFWA

Heather Channon Cameron JoseKaren MooreNerylee WatsonAmy Suckling
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Program 4 will reduce effluent emissions through novel 
management, offsetting traditional nutrient inputs with 
alternate sources derived from algae, and restructuring 
grain breeding and ingredient evaluation programs to 
complement these new nutrient sources.

Program Leader: Dr Rob Wilson (Rob Wilson Consulting)

SUBPROGRAM 4A FUTURE FEEDS FOR FUTURE NEEDS

SUBPROGRAM 4B ENHANCED USE OF TRADITIONAL PROTEIN  
AND ENERGY SOURCES

SUBPROGRAM 4C CARBON-NEUTRAL PORK PRODUCTION 

Reduce competing demand 
on feed grains by establishing 
commercial quantities of 
algae products that meet 
the nutrient requirements 
of pigs. This program will 
also facilitate replacement 

of 10% of existing feed with 
ingredients derived from waste 
streams. Two sources of algal 
products will be investigated 
– algae specifically grown 
using nutrients from piggery 
waste streams and processed 

on-farm and algae or co-
products derived from large 
scale production involved with 
industrial CO2 mitigation or 
biodiesel production.

Subprogram 4A: Future Feeds for Future Needs

Subprogram Leader: Dave Henman, Rivalea Australia

FUNDED PROJECTS

PROJECT TITLE PROJECT LEADER COLLABORATIVE PARTNERS TOTAL COST AUD

4A-101 Algae for Energy & Feed: a wastewater solution H Fallowfield Flinders University & 
Murdoch University

85,629* 
237,229**

4A-102 Evaluation of Algal Meal as an energy and protein 
source in swine diets

D Henman Rivalea Australia 0*  
20,600**

4A-103 Use of algal biomass and biomass by-products  
for pig production

M Borowitzka Murdoch University, 
Rivalea Australia  
& DAFWA

19,500*  
205,162** 

4A-104 Algae pilot plant feasibility study D Henman Rivalea Australia,  
Flinders University,  
CHM & MBD Energy

 40,000* 
101,500**
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Research Highlights for Subprogram 4A

PROJECT 4A-103:  
MICROALGAE  
CULTURE TO TREAT 
PIGGERY ANAEROBIC 
DIGESTION EFFLUENT  
Jeremy Ayre,  
Murdoch University

Honours Thesis: Algae  
R&D Centre, School of 
Veterinary and Life Sciences, 
Murdoch University

Supervisors: Dr Navid 
Moheimani and Prof  
Michael Borowitzka

Using microalgae technology 
to treat piggery anaerobic 
digestion effluent offers 
attractive advantages 
over current wastewater 
treatment systems used by 
Australian piggeries. These 
include recovery of nutrients 
as biomass that might be 
used as pig feed or for the 
production of biofuel or other 
energy production, better 
recycling of water, improved 
economic returns and better 
environmental outcomes. 
However, anaerobic digestion 
effluent from piggeries is very 
high in ammonia and toxic to 
most organisms.

For many piggeries, anaerobic 
digestion effluent can’t be 
effectively used or recycled and 
is mostly left to be evaporated 
in large lagoons. However, this 
effluent contains a vast amount 
of nutrients. The potential of 
culturing algae on untreated 
effluent has several advantages 
such as reducing the carbon 
footprint and producing usable 
biomass and clean water. 

SUMMARY OF 
PROJECT OUTCOME:

Bioprospecting in this study 
for isolating microalgae culture 
capable of growing on piggery 
anaerobic digestion effluent 
with no dilution and only sand-
filtered, was very successful. 
Bioprospecting conducted 
on several samples collected 
from different sources around 
Perth resulted in isolating 
high ammonium resistant 
Chlorella sp, a Scenedesmus 
sp and a pennate diatom. 
Laboratory long term trials 
indicated Chlorella sp as 
the most dominant species 
on the untreated anaerobic 
digestion effluent. 

The growth of these 
species under batch and 
semicontinuous modes on an 
outdoor paddle wheel driven 
raceways was also tested 
for 20 weeks with successful 
growth of algae in four ponds 
on filtered un-treated anaerobic 
digestion effluent. Chlorella 
sp was the main dominant 
species during this period 
of time in all ponds. Addition 
of CO2 resulted in significant 
increase in biomass yield and 
chlorophyll content. Chlorella 
sp was shown to be able to 
grow between 500 and 1,600 
mg NH3 -N.L-1 

The data showed that high 
pH levels, temperature 
extremes and variable 
nutrient composition could 
be accommodated through 
the careful management of 
an outdoor pond system. It 
was also found that some 

aspects of the algae growth 
performance such as 
chlorophyll content could be 
improved by adding CO2 to the 
culture medium.

This study clearly indicates 
the potential of using algae for 
removing nutrients from the 
untreated effluent from piggery 
waste anaerobic digesters.

There will be need for 
more studies on: a) further 
bioprospecting to isolate 
elite species of algae for this 
application, b) optimising 
culture management and 
growth conditions, c) 
understanding the interaction 
of algae growth and effluent 
chemistry, d) determining 
long term nutrient uptake 
rates, e) determining the 
effect of external CO2 on long 
term growth, f) analysing 
the nutritional value of the 
produced biomass, 

g) studying the contamination 
load of the algal biomass, h) 
studying the reliability of the 
proposed method long term 
under outdoor conditions, 
and i) determining the carbon 
and energy balance of the 
process and its economics. 
This work is currently being 
undertaken in CRC Project 
4A-106 at Murdoch University 
under the supervision of Dr 
Navid Moheimani.

The outcome of such study 
can be applied not only 
for piggeries, but also may 
provide solutions for other 
industries with similar types of 
waste waters.

Jeremy also was awarded the 
Ann Osborn Memorial Prize 
in Biotechnology for the best 
academic performance in 
Biotechnology by a student 
graduating in the Bachelor of 
Science Honours.

Dr Navid Moheimani, Algae R&D Centre, Murdoch University.
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Subprogram 4B builds on specific outcomes from the previous Pork CRC including development of 
real-time near infra-red analysis of feed ingredients and better use of this information in new plant 
breeding programs. Further development of innovative processing methods will improve the nutritional 
yield from ingredients.

Subprogram 4B: Enhanced Use of Traditional Protein and 
Energy Sources

Subprogram Leader: Dr John Black, JLB Consulting

PROJECT TITLE PROJECT 
LEADER

COLLABORATIVE PARTNERS TOTAL COST 
AUD

4B-101 Improved Triticale Production through Breeding J Roake University of Sydney 144,824* 
401,824**

4B-102 Development of adapted field pea varieties  
for pork producing regions in northern 
and southern Australia

S Moore University of Sydney  
& Plant Research  
New Zealand

193,346* 
405,746**

4B-103 Selection of feed wheat and/(or) barley varieties  
for the Australian pig industry

J Pluske Murdoch University, 
Intergrain & DAFWA

135,763* 
256,613**

4B-104 Improving the efficiency of pig feed 
manufacturing and application of additives

P Sopade University of Queensland 
& Rivalea Australia

68,993*  
178,793**

4B-105 Screening of new lines of cereal grains for 
inclusion in NIRS calibrations for predicting 
nutritional quality of feed ingredients for pigs

P Sopade University of Queensland 200,776* 
280,276**

4B-106 Quantification of the variability in the amino acid and 
reactive lysine content of soybean meal and development of 
NIR calibration for rapid prediction of reactive lysine content

JC Kim DAFWA

 

12,850* 
133,850** 

4B-107 Processing methods of grains – Extension P Sopade University of Queensland 100,000* 
167,000**

4B-108 Increasing amino acid digestibility by Subtilisin 
protease in Australian Protein meals

D Cadogan Feedworks, University  
of Melbourne & University 
of Sydney

25,000* 
172,471**

4B-109 Sulphur amino acid supplementation to improve herd feed 
efficiency in commercial grower production systems

JC Kim DAFWA & 
Rivalea Australia

0* 
370,238**

4B-110 Further development of a reactive lysine 
NIR calibration for soyabean meal

JC Kim DAFWA 85,620* 
132,620** 

4B-111 Improving the Utilisation of Cereals and  
Pulses by Pigs: The Effect of Grain Type,  
Milling Conditions and Processing Technology

P Torley Charles Sturt University  
& Rivalea Australia

55,072* 
160,232**

4B-112 Optimising particle size distribution for grains  
and protein sources

P Sopade University of Queensland, 
University of Melbourne, 
University of Sydney & 
Rivalea Australia

280,000* 
550,199** 

4B-113 Grain Collection, storage and distribution and data  
management for 4B subprogram projects

R Trethowan University of Sydney 329,990* 
443,540** 

4B-114 Statistics for the Australian Pork Industry B Cullis University of Wollongong 187,460* 
187,460**

4B-115 Advancing Berkshire triticale supply for the Australian  
pig industry

J Pluske Murdoch University & 
DAFWA

116,480* 
169,080**

4B-117 Strengthening the AusScan pig DE,  
DE intake index NIR calibrations

P Cakebread University of Melbourne, 
University of Sydney, 
University of Wollongong 
& DAFWA

349,570* 
2,275,993**

4B-118 Canola meal NIR calibration implementation J Spragg JCS Solutions 19,000* 
25,300**

4B-119 AusScan NIR Grain Standards Development & User 
Calibration Upgrade

P Flinn Kelspec Services 16,017* 
16,017**

4B-120 Commercial validation study for sulphur amino 
acid (SAA) requirement in finisher pigs 

JC Kim DAFWA 8,140* 
208,684**

4B-121 Effect of grind size in typical Grower Finisher 
diets under commercial conditions

T Edwards Ace Livestock Consulting 8,750* 
396,350**

FUNDED PROJECTS
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Research Highlights for Subprogram 4B

FEED MANUFACTURING 
AND GRAIN 
PROCESSING

PROJECT 4B-112: 
OPTIMISING PARTICLE 
SIZE DISTRIBUTION  
FOR GRAINS AND 
PROTEIN SOURCES  
Dr Peter Sopade, UQ

PROJECT 4B-121: 
EFFECT OF GRIND SIZE 
IN TYPICAL GROWER 
FINISHER DIETS 
UNDER COMMERCIAL 
CONDITIONS  
Tony Edwards, ACE 
Livestock Consulting

Research has continued 
to investigate factors that 
determine the optimum size 
of grain particles for complete 
digestion in the small intestines 
of pigs. Large grain particles 
are not completely digested 
in the small intestine and are 
fermented by microbes in the 
hind-gut with loss from the 
pig of greater than 15% of 
the digested energy through 

heat of fermentation, methane 
and voided microbes. Sieving 
large particles from milled 
cereal grains and regrinding 
these particles to increase 
digestion in the small intestine 
has resulted in increases in 
feed conversion efficiency 
of pigs from 10-22% under 
experimental and commercial 
conditions. A survey of particle 
size following commercial 
and home mixer milling of 
grains and pulses showed 
that most milling practices 
resulted in around 50% of the 
grain particles being above 
the expected optimum size. 
An experiment undertaken 
within project 4B-121 under 
commercial pig raising 
conditions showed on average 
over three experiments that 
reducing average particle 
size of ground diet using a 
disc mill from 1100 to 600 
microns improved average feed 
conversion efficiency by 2.6% 
for grower pigs and by 5.6% for 
finisher pigs (See Figure 17). 
There were no differences 

between treatments in pig 
growth rates, but feed intake 
was reduced when the diets 
were ground to the smaller size 
in pelleted diets.

INDUSTRY FEEDBACK

A workshop was held in July 
2014 with representatives from 
the feed manufacturing sector 
and pig nutrition advisors to 
consider future directions for 
research within this area for 
the Pork CRC portfolio. Major 
recommendations from the 
workshop were:

 � Use existing knowledge 
from the Pork CRC and the 
literature to develop a tool 
for predicting the effects 
of varying feed processing 
conditions on the costs of 
feed processing (throughput, 
energy use, pellet durability 
etc.) and the benefits to pig 
producers, specifically to 
determine the consequences 
of particle size variation on 
manufacturing costs and 
efficiency of feed use by pigs

 � Develop a simple calculator 
for day-to-day use in 
feed mills for predicting 
optimum particle size for 
raw ingredients and the 
economic consequences 
of a proportion of grain 
particles being above the 
optimum value

 � Conduct experiments to 
quantitatively identify the 
effects of indigestible fibre 
(size and amount) and 
soluble fibre on rate of 
digesta passage and feed 
intake of pigs

 � Assist in the adoption within 
feed mills and home mixers 
of technologies for efficiently 
reducing feed particle size 
and measuring feed particle 
size and distribution

Projects that may be able to 
fulfil these recommendations 
are currently under discussion 
for the next funding round of 
the CRC.

Figure 17 – The effects of processing wheat/barley based diets to 1.06 and 
0.55 mm average particle size on the feed: gain of grower and finisher pigs 
in a commercial facility

Dr Peter Sopade, University of Queensland, with 
grain sieve.
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UPGRADE OF NIRS 
CALIBRATIONS FOR 
PREDICTING THE 
ENERGY VALUE OF 
CEREAL GRAINS FOR 
PIGS AND AVAILABLE 
LYSINE CONTENT  
OF SOYBEAN AND 
CANOLA MEALS

PROJECT 4B-117: 
STRENGTHENING 
THE AUSSCAN PIG 
DE INTAKE INDEX NIR 
CALIBRATIONS  
Peter Cakebread,  
University of Melbourne

PROJECT 4B-110:  
FURTHER 
DEVELOPMENT OF A 
REACTIVE LYSINE NIR 
CALIBRATION FOR  
SOYA BEAN MEAL  
Dr Jae Kim, DAFWA

PROJECT 4B-118:  
CANOLA MEAL 
NIR CALIBRATION 
IMPLEMENTATION  
John Spragg, JCS Solutions

Research within project 4B-117 
continues to upgrade NIR 
calibrations for predicting 
the ileal and faecal digestible 
energy content of cereal grains 
and their likely intake when 
incorporated into diets. The 
previous round of experiments 
designed to upgrade the 
calibrations deliberately 

included a large range of 
unusual grains to extend 
the scope and robustness 
of the calibrations. The 
current experiments include 
a few unusual grains and new 
cultivars, but largely more 
‘normal’ grains to show the 
full utility of the calibrations 
for everyday use in pig feed 
manufacture. A further upgrade 
of the calibrations is expected 
over the coming months.

Research has also continued 
to improve the accuracy and 
robustness of NIR calibrations 
for predicting the total lysine 
and reactive lysine (that is, the 
lysine that can be digested 
and used by the pig) content of 
soybean meal and canola meal. 
The reactive lysine content 
of these protein meals can 
vary widely depending on the 
temperature and time of heating 
during oil extraction processes. 
NIR calibrations have also been 
developed for the cysteine 
content of soybean meal 
as our researchers showed 
that heat also damages this 
amino acid. The effect of 
heat on the cysteine content 
of soybean meal is shown in 
figure 18. The NIR calibrations 
for soybean meal and canola 
meal are now considered 
sufficiently accurate and 
robust to be made available 
to the feed manufacturing and 
animal industries.

These NIR calibrations for pigs 
along with similar calibrations 
for broilers and ruminants are 
currently made available to 
the feed manufacturing and 
animal industries through 
Pork CRC’s AusScan project. 
There has been extensive 
use of the calibrations within 
the Australian industries. 
However, there is also a 
worldwide demand for the 
calibrations. Consequently, 
Pork CRC recently signed 
an agreement with AUNIR, a 
company within the Associated 
British Foods group of the 
UK, to make the calibrations 
available worldwide. The 
exciting development from this 
agreement is that NIR scans 
from grains and oil seed meals 
can be sent directly via the 
internet for analysis in the UK 
with results being returned 
in real-time. Another major 
advance in NIR technology is 
the introduction of handheld 
scanners which should become 
available through the new 
license agreement.

Figure 18 – The effect of heating time on the standardised ileal digestible 
cysteine content of soybean meal
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An electron micrograph of undigested sorghum particles at the end of the 
small intestine of pigs. The picture shows starch granules with partially 
attached protein matrix and protein bodies and the flat surface of the grain 
endosperm cell wall.

At PPPE 2014, Pork CRC Director Kenton Shaw of Rivalea Australia, Pork CRC Benchmarking Project Manager Dr Rowan O’Hagan and SA pork producer 
Mark McLean.

Pork CRC Director, Professor Rob van Barneveld, caught up with Professor 
Howard Fallowfield of Flinders University, which is a participant in the Pork 
CRC. Prof Fallowfield leads Pork CRC Project 4A-101, ‘Algae for energy 
and feed, a wastewater solution’. Professor van Barneveld facilitated the 
Pork CRC’s 2013 stakeholders meeting, which included reports from all 
programs and a ‘where to from here’ session.
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The sub program involves highly novel research to maximise methane production from effluent ponds 
so that collection and use of gas is economically viable. Alternative approaches to waste management 
will also be studied to develop solid-waste pork production systems that mitigate carbon outputs.

Subprogram 4C: Carbon-Neutral Pork Production

Subprogram Leader: Janine Price, Australian Pork Limited

FUNDED PROJECTS

PROJECT TITLE PROJECT LEADER COLLABORATIVE PARTNERS TOTAL COST AUD

4C-101 LCA of waste treatment and additional pork  
supply chains

S Wiedemann APL & FSA Consulting 84,655 * 
84,655**

4C-102 Piggery Biogas Capture and Energy Generation 
Feasibility Study

E McGahan FSA Consulting 50,000* 
50,000**

4C-104 Bioenergy Support Program S Tait University of Queensland, 
NIWA & University of  
Western Australia

180,437* 
421,087** 

4C-105 Assessing stimulation and inhibition  
of anaerobic lagoons

D Batstone University of Queensland 
& University of  
Western Australia 

50,000*  
117,000** 

4C-106 Impact of pig gut microbiology on pig nutrition  
and health

D Batstone University of Queensland 
& DAFF Qld

50,000*  
182,600** 

4C-107 Potential Pathways to Carbon Neutrality S Wiedemann FSA Consulting 37,527* 
37,527*

4C-108 Extension to 4C-101 – communication plan S Wiedemann FSA Consulting 8,932* 
8,932*

4C-109 Enhanced methane production from pig manure 
in covered lagoons and digesters

D Batstone University of Queensland 188,750* 
510,450**

4C-110 Bioenergy Support Program – Operational S Tait University of Queensland 260,000* 
475,550**

4C-111 Anaerobic treatment for emissions reduction from 
solid manure residues

D Batstone University of Queensland 40,000* 
40,000**

4C-112 On-farm evaluation of a pond-less piggery effluent 
treatment system using novel flocculation and 
filtration techniques

H Payne DAFWA, Westpork & 
Z-filter Pty Ltd

48,000* 
205,200**
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Research Highlights for Subprogram 4C

PROJECT 4C-105: 
ASSESSING 
STIMULATION AND 
INHIBITION OF 
ANAEROBIC LAGOONS  
Assoc Prof Damien 
Batstone, University  
of Queensland

Covered anaerobic lagoons 
are critical to achieving low 
carbon pork production; 
however potential failure of 
pond systems and digesters is 
a key issue, especially with a 
number of potential inhibitors 
in piggery flush effluent. 
There is also increasing 
interest in compounds that 
can foster or enhance biogas 
production. Despite the 
importance of quantifying the 
influence of stimulatory and 
inhibitory compounds, there 

is currently no well-defined 
method to assess stimulation 
and inhibition of anaerobic 
digestion. Experimental 
methods vary widely and are 
frequently very time consuming 
and unworkable. To promote 
widespread inhibition testing, 
this project used extensive 
experimental work to validate 
a simple unified inhibition test 
protocol. For producers, this 
test assay will quickly quantify 
how much of a particular 
chemical or agent can be 
tolerated in their shed flush 
effluent before significant 
inhibition of a covered lagoon 
or digester occurs (a threshold 
style test).The project has 
developed a test which is 
an industry first and has 
application across industries.

FISH analysis on covered piggery lagoon sludge sample, showing a 
dominance of the archaea Methanosaeta (labelled with probe MX825 which 
fluoresces yellow). Methanosaeta is a highly specialized microorganism that 
exclusively cleaves acetic acid into methane, a reaction that is being targeted 
in the 4C-105 inhibition test. Other archaea are labelled with probe ARC915 
which fluoresces green and bacteria is labelled with probe EUBmix which 
fluoresces red. 
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PROJECT 4C-104/110: 
BIOENERGY  
SUPPORT PROGRAM  
Dr Stephan Tait,  
University of Queensland

This is an applied-research 
fellowship project that:

 � Promotes biogas energy 
from pig manure

 � Supports producers/
suppliers in decision-
making and biogas project 
development 

 � Ensures value from  
Pork CRC research  
about biogas-oriented 
effluent management 

 � Documents information  
and resources to  
streamline adoption of 
biogas at piggeries

 � Identifies and cultivates key 
opportunities for targeted 
research around biogas

Key outcomes/activities to date:

 � Instigated revision and 
support during revision of 
Carbon Farming Initiative 
Methodology Determination 
to resolve key barriers to 
adoption. Led to publication 
of revised version within 
record time. All carbon 
credits earned and sold by 
piggeries to date are under 
this revised Determination. 
Estimated value to date to 
the pork industry is $1M.

 � Co-facilitation/regulator 
workshops, editor/co-author 
on Australian Pork Limited 
Code of Practice for On-farm 
Biogas Production and Use 
(Piggeries). Key template for 
future Australian Standard/
compliance document around 
biogas safety at piggeries.

 � Directly addressed many 
output and utilisation 
milestones in Program 4.

 � Industry uptake of biogas is 
now 10% of total Australian 
national herd. Projected 
uptake of 30% is expected 
by 2020. Active support/
collaboration with five 
key Pork CRC piggery 
demonstration sites (case 
study information collected 
from three other piggeries 
with biogas systems).

 � 165+ phone and email-
based enquiries regarding 
various technical aspects 
of biogas. 

 � Active support to producers.

 � Active support to suppliers 
to improve understanding 
of pork industry drivers 
and factors.

 � Support to auditors of 
Carbon Farming Initiative 
during auditing of piggeries 
to earn carbon credits. 

 � Support to Dookie college 
biogas project, pond 
sizing and Energy Safe 
Victoria compliance.

 � Support/technical guidance 
during negotiations with 
local and state approvals 
bodies to expedite 
biogas projects. 

 � Collation of up-to-date 
industry experience, 
feasibility/economic factors 
and performance data to 
assess uptake and impact 
of biogas. 

 � Two Pork CRC 
postgraduate students.

 � Australian Pork Newspaper 
columns (It’s a Gas’) 
on biogas economics, 
technologies, carbon 
trading, safety and ongoing 
outcomes of Pork CRC 
biogas/BSP research.

 � Identification and delivery 
of targeted pork industry 
research around biogas, 
including Alan Skerman’s 
Masters Research project 
on low-cost scrubbing 
media for biogas cleaning. 

 � Secured $650k of leveraged 
research cash from $200k of 
Pork CRC cash investment, 
on the topics of anaerobic 
co-digestion and spent litter 
anaerobic digestion.

 � Represents the Pork 
CRC on National 
Agricultural Manure 
Management Consortium.

 � Overarching support and 
guidance to five other Pork 
CRC research projects. 

 � Papers/presentations at 
APSA, Bioenergy Australia, 
Victorian Pig Fair, PPPE, 
WAPPA’s Pig Day Out, 
Clean Energy Regulator 
roadshows, PigGas training 
sessions and attendance 
at state-based producer 
meetings to promote 
biogas (benefits, drivers, 
technology options). 

 � Delivery of training material 
on effluent management 
at Pork CRC/SARDI Pig 
Production Science course 
with Paul Hughes. 

 � Technical Talking Topics 
to document biogas case 
study information and 
supplier listings.
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Alan Skerman, Shao Dong Yap, Rob Wilson and Stephan Tait make a formidable team, which is tackling how to turn 
piggery waste into potentially profitable bioenergy under the Pork CRC’s Bioenergy Support Program.

A covered biogas system installed on a piggery in Victoria.
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Giang Nguyen

Megan Hawley Jeremy Ayre receiving Ann Osborn Memorial Prize in 
Biotechnology in recognition for achievement in Honours at 
Murdoch University from Associate Professor John Bailey.

Shao Dong Yap Jing Hooi Tan Alan Skerman Ryan Cheng

STUDENT LEVEL TITLE SUPERVISOR INSTITUTION

Jing Hooi Tan Honours Optimising particle size distribution P Sopade University of Queensland

Jeremy Ayre Honours Study of the treatment of anaerobic 
digester effluent using microalgae as  
a potential feed ingredient

N Moheimani Murdoch University

Alan Skerman Masters Low cost biogas scrubbers  
and purification media

S Tait &  
S Heubeck

University of Queensland & DAFF Qld

Giang Nguyen PhD Optimising particle size distribution  
for grains and protein sources

P Sopade University of Queensland & AusAID

Ryan Cheng PhD Exploitation of wastewater grown 
microalgae for the production of 
biogas and feedstocks

H Fallowfield Flinders University

Megan Hawley PhD Advanced integrated treatment of pig 
slurry for algal biomass production and 
improved pig health

H Fallowfield Flinders University

Shao Dong Yap PhD Enhanced methane production  
from pig manure in covered lagoons 
and digesters

S Tait University of Queensland

Dr Stephan Tait Post-doc Bioenergy support program D Batstone University of Queensland

Education Program
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Program 5 was established to accommodate unfinished 
projects from the previous Pork CRC that could not fit 
into the four program structure of the CRC for HIAP, but 
will still deliver important outcomes for the Australian 
pork industry.
This program supports research to enhance the reproductive efficiency of the Australian pork industry 
by providing a better means of detecting pregnancy, increasing litter size and ultimately, pig volume.

THE FOUR MILESTONES FOR PROGRAM 5 ARE: 

R5.1.1 COMPLETE INVESTIGATIONS OF RAPIDLY DETERMINING 
PREGNANCY IN SOWS WITHIN DAYS OF MATING AND PATENT  
THE RESULTING TECHNOLOGY

R5.1.2 COMPLETE INVESTIGATIONS OF PREDICTING THE LITTER SIZE  
OF PREGNANT SOWS. TEST OUTCOME ON COMMERCIAL UNITS

R5.2.1 COMPLETE INVESTIGATIONS ON THE POTENTIAL OF PROGESTERONE 
IMPLANTS TO ENHANCE PREGNANCY AND LITTER SIZE IN SOWS AND 
PATENT THE RESULTANT TECHNOLOGY

R5.2.2 COMPLETE INVESTIGATIONS ON THE EFFECTS OF NUTRITION, 
SEASON AND MANAGEMENT STRATEGIES ON SOW 
REPRODUCTION. INCREASE PREGNANCY RATES AND LITTER  
SIZE IN THE AUSTRALIAN SOW POPULATION

PROGRAM 5 COMPRISES THE EIGHT PROJECTS DESCRIBED IN THE TABLE BELOW. ALL PROJECTS 
HAVE BEEN COMPLETED AND THE RESULTS FROM MOST HAVE BEEN REPORTED IN PREVIOUS ANNUAL 
REPORTS AND ARE AVAILABLE ON PORK CRC WEBSITE. 

PROJECT ID 
(PREVIOUS PROJECT NUMBER)

PROJECT TITLE PROJECT LEADER COLLABORATIVE PARTNERS

5A-101 (2D-121) Improving sow reproductive output through 
dietary manipulation in late lactation

P Hughes SARDI & University  
of Adelaide

5A-102 (2D-122) Reducing stillbirth & pre weaning mortality rates 
through better gestation feeding

P Hughes SARDI, University of 
Adelaide & APFG

5A-103 (2D-125) Determining the effects of season on timing of 
ovulation and luteal function

W van Wettere University of Adelaide

5A-104 (2D-127) Pre-farrowing prediction of litter size W van Wettere University of Adelaide

5A-105 (2D-128) Improving embryo quality in pluriparous sows P Langendijk SARDI

5A-106 (2D-130) Improving reproductive performance in pigs S O’Leary University of Adelaide  
& SARDI

5A-107 (2D-131) Dietary ractopamine supplementation in lactation W van Wettere University of Adelaide, 
APFG & Elanco

5A-108 (2H-108) Impact of temperature on sow productivity W van Wettere University of Adelaide  
& CHM
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While most of these projects 
were completed in 2012/13, 
two were extended and the 
major research highlight 
that can be reported is from 
project 5A-106.

PROJECT 5A-106: 
FIXED TIME ARTIFICIAL 
INSEMINATION  
OF SOWS 
Dr Sean O’Leary,  
University of Adelaide

Initial work by Sean O’Leary for 
Pork CRC demonstrated that 
ovulation may be synchronised 
in sows with Folligon (PMSG) 
and Gonavet, a commercially 
available GnRH analogue. This 
technology enables artificial 
insemination at a fixed time in 
relation to weaning without the 
need for oestrus detection. 

After an encouraging pilot 
study, a more extensive study 
was conducted with first litter 
sows in a commercial herd 
conducted between December, 
2012 and March, 2013 to 
determine the feasibility of the 
implementation of this fixed 
time insemination technology 
on farm and to determine if 
a single dose of semen was 
sufficient under commercial 
conditions. Treated sows 
received 1000 iu of Folligon 
24 hr after weaning with 
0.5 ml of Gonavet Veyx® 
provided 96 hr after weaning. 
Approximately 24 hr after 
administration of Gonavet, 
treated sows were given a 
single insemination with 6x109 
spermatozoa (Double dose) 
or 3x109 spermatozoa (Single 
dose). Boars were not used 
for stimulation or detection 
of oestrus for these sows. 
Control sows were mated 

within the same week as the 
sows in the treatment groups 
and all control sows were 
mated with 2 or 3 standard 
AI doses each consisting of 
3x109 spermatozoa after boar 
stimulation and detection of 
standing oestrus.

The results, presented in 
Table 4, show that fixed time 
insemination with a single 
insemination of 3x109 or  
6 x109 spermatozoa were at 
least equivalent, if not better 
than, the routine insemination 
of sows after detection of 
standing oestrus.

Results of this field study 
show that fixed-time AI after 
gonadotrophic stimulation 
maintains subsequent litter 
size but significantly improves 
farrowing rate. Furthermore, 
the fixed time AI treatments 
reduces labour required in 
the mating shed, reduces the 
need for boars in the mating 
shed and reduces the number 
of inseminations required to 
achieve acceptable fertility. 

It is noted that the farrowing 
rates recorded for the control 
sows in the piggery were below 
industry standards and also 
lower than historical records for 

this commercial piggery. The 
experiment was conducted 
when fertility was probably 
compromised by the use of 
first litter sows and during the 
period of seasonal infertility. 
The positive effect of the fixed-
time AI protocol on farrowing 
rate in this experiment could be 
due to the effect of hormones 
in stimulating ovulation and 
tightening the distribution 
of weaning to service 
interval for first litter sows, 
particularly during the period of 
summer infertility.

Results of this extensive 
field study suggest that the 
gonadotrophin treatment 
protocol can be confidently 
used to maintain reproductive 
performance, particularly 
when fertility is likely to be 
compromised. The standard 
fixed time-AI protocol of an 
injection of Folligon 24 hours 
after weaning, followed 
by Gonavet 96 hours after 
weaning and then insemination 
24 hours later with one dose 
of 3 x 109 spermatozoa 
should be investigated in field 
studies in other commercial 
piggeries, particularly under 
conditions where fertility may 
be compromised.

Research Highlights for Subprogram 5A

TABLE 4: THE EFFECT OF FIXED TIME ARTIFICIAL INSEMINATION IN FIRST PARITY SOWS AFTER SYNCHRONISATION 
WITH FOLLIGON GIVEN 24 HRS AFTER WEANING AND GONAVET GIVEN 96 HOUR AFTER WEANING.

TREATMENT
NUMBER OF 

SOWS MATED
PREGNANCY 

RATE1 (%)
FARROWING 

RATE2 (%) BORN ALIVE

Control AI 220 65a 44c 11.37 ± 0.21

Fixed time AI, single dose 202 82b 69d 11.34 ± 0.28

Fixed time AI, double dose 222 80b 71d 11.68 ± 0.25

1 Pregnancy rate is the percentage of sows that had a positive ultrasound scan about 30 days after mating. 
2  Farrowing rate is the proportion of sows that farrowed to the first post-weaning insemination. Within 

columns means with different superscript letters are significantly different (P<0.05)
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Nutritional manipulations to 
enhance the performance and 
feed efficiency of growing pigs
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Program 6 accommodates unfinished projects from the 
previous Pork CRC that did not fit into the four program 
structure of the CRC for HIAP, but which will deliver 
important outcomes for Australia’s pork industry. 
The research outcomes will enhance the performance and feed efficiency of growing pigs, with the 
two projects specifically designed to establish the extent chemosensory factors, or components 
of ingredients, might be used in diet formulations to manipulate feed intake and to investigate how 
nutrient asynchrony may contribute to sub-optimal nutrient utilisation and pig performance. 

The final report for Project 6A-101 had been received in the previous reporting period, however  
the outcomes were released in the reporting period and the outcomes represent excellent science.  
6A-102 was completed in the reporting period.

THE TWO MILESTONES FOR PROGRAM 6 ARE: 

R6.1.1 COMPLETE INVESTIGATIONS OF THE EXTENT DIFFERENT TASTANTS 
(SUBSTANCES THAT STIMULATE THE SENSE OF TASTE) INFLUENCE 
THE FEED INTAKE OF GROWING PIGS. INGREDIENTS AND ADDITIVES 
(ORGANIC ACIDS, FLAVOURS AND TASTANTS) COMMONLY USED IN 
PORK PRODUCTION WILL BE RANKED BY THEIR PREFERENCE BY 
PIGS AND PREFERENCE TABLES FOR INDIVIDUAL INGREDIENTS/
MATERIALS AND COMBINATIONS OF THESE WILL BE PREPARED AND 
MADE AVAILABLE TO NUTRITIONISTS AND THE BROADER INDUSTRY

R6.1.2 INVESTIGATE AND ESTABLISH THE EXTENT NUTRIENT 
ASYNCHRONY AFFECTS THE GROWTH PERFORMANCE OF 
PIGS UNDER COMMERCIAL SITUATIONS. THE RESEARCH WILL 
ESTABLISH HOW DIFFERENT INGREDIENTS AND PROCESSING 
TECHNOLOGIES AFFECT THE RATE AND SITE OF NUTRIENT 
AVAILABILITY IN THE SMALL INTESTINE AND THE EXTENT 
NUTRIENT ASYNCHRONY MIGHT AFFECT THE PERFORMANCE  
OF PIGS UNDER COMMERCIAL SITUATIONS

PROJECT ID 
(PREVIOUS PROJECT NUMBER)

PROJECT TITLE PROJECT LEADER COLLABORATIVE 
PARTNERS

6A-101 (1B-116) Peripheral chemosensing 
and feed intake in pigs

E Roura University of 
Queensland

6A-102 (2G-110) Influence of nutrient 
asynchrony on finisher 
growth performance and 
feed efficiency

C Collins Rivalea Australia 
& DAFWA
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Dr Eugeni Roura

PROJECT 6A-101: 
PERIPHERAL 
CHEMOSENSING ON 
FEED INTAKE IN PIGS  
Dr Eugeni Roura,  
University of Queensland

The project determined the 
preference of piglets for a 
wide range of ingredients 
and additives. The results 
demonstrated some previously 
unknown interactions and 
synergies between materials 
and the implications on piglet 
performance were investigated 
in a commercial study. 

The study involved piglets 
weaned at 22 days of age 
and investigated the effects 
of positive control diet, which 
contained most ingredients and 

technologies known to enhance 
health and performance after 
weaning, a lower cost negative 
control diet in which these 
materials and technologies were 
removed and an experimental 
diet comprising the negative 
control diet supplemented with 
1.5kg/tonne of the product 
based on the results of the large 
preference test project. 

The results for weight 28 days 
after weaning and feed:gain 
over the 28 day study are 
shown in Figure 19. Piglets 
offered the experimental diet 
grew fastest and used feed 
significantly more efficiently 
than pigs on the positive 
or negative control diets. 
Particularly interesting was the 
finding that piglets offered the 
experimental diet exhibited 
markedly better feed efficiency 
in the first week after weaning 
than those offered the positive 
control diet. Feed efficiency in 
this period is a good indicator 
of gut development and 
nutrient absorption. 

The results suggest the new 
product has the potential 
to cost effectively improve 
the performance of newly 
weaned pigs.

Figure 19 – Effects of an experimental 
product (Expt.) on the weight (kg) at 28 days 
after weaning and feed: gain (FCR) between 
weaning and 28 days of piglets weaned at 
22 days of age.
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Nutritional manipulations to enhance the performance 
and feed efficiency of growing pigs continued
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Dr Cherie Collins

Figure 20 – Effects of diets containing different combinations of fast 
digestible starch (FDS-barley), medium digestible starch (MDS-wheat) and 
slowly digestible starch (SDS-sorghum) and highly digestible amino acids 
(HDAA-casein) and moderately digestible amino acids (MDAA-canola 
meal) on the carcass weight and feed:gain of pigs offered feed adlibitum 
for 35 days starting at 64.7kg

PROJECT 6A-102: 
INFLUENCE 
OF NUTRIENT 
ASYNCHRONY ON 
FINISHER GROWTH 
PERFORMANCE AND 
FEED EFFICIENCY  
Dr Cherie Collins,  
Rivalea Australia

The project involved 
characterising grains for rate of 
starch digestibility and protein 
sources for rate of protein 
digestibility. This part of the 
research was conducted by Dr 
Peter Sopade at University of 
Queensland, who found that 
rate of starch digestibility was 
highest for barley followed by 
wheat and sorghum. He also 
found that starch digestibility 
was affected by particle size 
and by whether the grain was 
pelleted or mashed. For protein 
materials, casein had the 
fastest rate of digestion and the 
more commonly used protein 
meals such as soy bean meal 
and canola meal slower rates 
of digestion and these were 
categorised as having medium 
rates of protein digestion.

Diets, combining cereals 
with fast, medium and slow 
starch digestion rates and fast 
or medium rates of protein 
digestion, were formulated and 
used in a nitrogen metabolism 
study by Dr Jae Kim at 
DAFWA and a performance 
study by Dr Cherie Collins at 
Rivalea Australia. 

Nitrogen retention was highest 
in pigs fed a diet based on 
barley and casein (fast starch 
and amino acid digestion) 
and lowest on a sorghum, 

canola meal diet (slow starch 
digestibility and medium amino 
acid digestion).

The performance study 
showed differences across the 
diets, but they were generally 
small and the best and/or 
most economic performance 
was supported by the diets 
containing cereals with medium 
starch digestion rates and 
proteins with medium rates 
of amino acid digestion. The 
performance of pigs on the fast 
digestible starch and highly 
digestible amino acid diet 
was adversely affected by the 
diet being marginally deficient 
in lysine.

The project suggests that with 
conventional ingredients there 
is little evidence that nutrient 
asynchrony adversely affects 
animal performance.

The information is, however, the 
most comprehensive produced 
on starch and protein digestion 
rates in cereals and protein 
supplements and how these 
are affected by processing and 
diet form. The results suggest 
protein deposition may be 
enhanced in pigs fed diets with 
the same nutrient contents, 
but based on ingredients with 
rapid starch and amino acid 
digestibility while carcass 
weight was highest for pigs 
offered the diet based on 
medium digestible starch 
(wheat) and highly digestible 
amino acids (casein). Indeed, 
dressing percentage was 
higher in pigs offered diets with 
high digestible amino acids, 
compared to those offered 
diets containing medium 

digested amino acids. This 
new information has scientific 
and commercial implications 
and will enable nutritionists to 
select ingredients, including 
synthetic amino acids, to fine 
tune diet formulations and 
pig performance.

The results for carcass  
weight and feed:gain are  
shown in Figure 20.
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A key driver for investment by Pork CRC is that outputs from 
its investments and activities will be used by industry to add 
value to individual commercial enterprises and Australia.

This concept of ‘Utilisation’ 
encompasses and drives a 
culture of:

 � Designing projects which ask 
“who will use the outputs, 
how will they be used 
and how can the project 
be designed to maximise 
usability of those outputs?”

 � Including an Industry 
Adoption/Commercialisation 
strategy as a part of the 
project design or as an early 
milestone (within 6 months 
of project commencement) 
as a decision tool to 
identify the potential type of 
intellectual property that will 
be embodied in the project 
outputs, the path most likely 
to provide Australia and 
end users with the greatest 
benefits and why this path 
was chosen. 

 � Recognising that most 
projects will produce 
outputs that will be most 
effectively utilised if the IP 
is in the public domain and 
encouraging widespread 
adoption and dissemination 
of research outcomes. 

Pork CRC has established 
policies and procedures 
to ensure IP with revenue 
generating potential is identified 
early, then properly managed 
and protected, and that a 
strategy is in place to achieve 
a successful commercial 
outcome, in accordance with 
the National Principles of 
IP Management for publicly 
funded research.

Research outcomes to date 
that are viewed as having 
commercial potential have 
generally been treated as Trade 
Secrets rather than having 
more formal protection which 
generally requires full disclosure 
of the invention and does not 
necessarily produce the best 
commercial outcome for Pork 
CRC or industry.

The Commercialisation and 
Adoption Committee oversees 
these functions and makes 
recommendations to the Board 
regarding commercialisation of 
IP generated by Pork CRC.

Since Australasian Pork 
Research Institute Ltd is 
controlled by Pork CRC Ltd, the 

registered IP developed by  
the previous CRC is utilised 
by Pork CRC where this is 
consistent with the activities  
of the Pork CRC.

This includes fifteen NIRS 
licences (Program 4), 3 
trademarks (Program 2 & 4),  
an IP transfer agreement 
(Program 2), 2 patents 
(Programs 2 & 5), 2 patent 
applications (Program 5) 
and 2 Plant Breeder’s Rights 
(Program 4).
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INTERNAL 
COMMUNICATION 
ACTIVITIES 
 
Internal communications of 
activities and outcomes and 
on strategic direction are 
achieved via:

 � The Participant 

 � Annual stakeholders’ 
meeting

 � Six Board meetings annually

 � Pork CRC Board meets at 
participant organisations 
at least three times a 
year, to provide Board 
members with direct 
communication with 
participants, researchers 
and students training within 
the organisations. 

 � Opportunities created 
regularly for participant and 
other industry stakeholders 
to address Board and 
Executive Management on 
matters affecting Pork CRC.

 � Annual Program review 
– involves all Program 
and Subprogram 
leaders and members of 
R&D Committee.

 � R&D Committee 
meetings – at least twice 
annually and covers all 
essential participants.

 � Regular teleconferences 
and meetings held between 
Pork CRC and Program 
teams & leaders.

 � Attendance and 
presentations at Participant 
organisations and meetings.

EXTERNAL 
COMMUNICATION 
ACTIVITIES

A regular, strategic flow of 
media releases received good 
uptake and publicity through 
2013/14 at state, national and 
international levels. Headlines 
and issue dates were: 

 � STRATEGIC PROJECT 
FUNDING BY PORK CRC 
BOARD (9/7/12)

 � CARBON CONSCIOUS 
PORK CRC ENERGISING 
PIG FARMS (4/9/13)

 � ENERGETIC APPROACH 
BY CARBON 
CONSCIOUS PORK CRC 
(11/9/13)

 � LOW CONFINEMENT 
LACTATION HOUSING 
(30/9/13)

 � PORK CRC SOW 
TRANSITION RESEARCH 
SATISFYING HUNGER 
FOR CHANGE (23/10/13)

 � AGGRESSIVE 
APPROACH TO 
MANAGING GROUP 
HOUSED SOWS (5/11/13)

 � MUTTON CHAIRS  
PORK CRC (2/12/13)

 � HOT DATES FOR PIG 
PRODUCTION COURSE 
STUDENTS (4/2/14)

 � PAULINE MOONEY 
JOINS PORK CRC 
BOARD (19/3/14)

 � PORK CRC POINTERS 
FOR SUCCESSFUL 
SOW GROUP HOUSING 
(16/4/14)

 � DIETARY BETAINE 
SUPPLEMENTATION 
DURING GESTATION 
INCREASES LITTER SIZE 
OF HIGH PARITY SOWS 
(19/6/14)

The Participant, an e-newsletter 
written for and targeted at 
Essential and Other Participants 
of Pork CRC, was published 
and distributed in November 
(Issue # 7), December (Issue # 
8), March (Issue # 9) and June 
(Issue # 10).

Dr Campbell contributed his 
informative, producer focused 
monthly Pork CRC Initiatives 
column to the national pork 
tabloid, Australian Pork 
Newspaper (APN), reflecting on 
CEO activities and highlighting 
and detailing Pork CRC 
research outcomes likely to 
particularly benefit producers. 

Very often published on the front 
page, the column is illustrated 
with graphs, tables and images 
to add value and attract reader 
attention. Headlines and issue 
dates were:

 � US PIG PRICES GO 
BELLY UP (APN JULY 2013)

 � GRAINS IN THE MIX  
BUT MAYBE NOT THE 
MIX MASTER  
(APN AUGUST 2013)

 � KING OF DENMARK  
(APN SEPTEMBER 2013)

 � GREAT CRATE DEBATE 
(APN OCTOBER 2013)

 � ROADSHOW REVIEWS 
AND SOW SAGAS  
(APN NOVEMBER 2013)

 � DONE AND DUSTED AND 
WELL MUSTERED  
(APN DECEMBER 2013)

 � PROMISING YEAR AHEAD 
(APN JANUARY 2014)

 � AUSSIE PIGS IN GLOBAL 
RACE NOT SETTING 
PRODUCTION PACE 
(FEBRUARY 2014)
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 � PORK CRC INVESTS 
IN FUTURE WITH 
SIGNIFICANT NEW R&D 
BUDGET (MARCH 2014)

 � IT’S ALL HAPPENING IN 
THE USA (APN APRIL 2014)

 � GROUP HOUSING 
PREGNANT SOWS  
A DONE DEAL  
(APN MAY 2014)

 � HOW CRC SEES PPPE 
(APN JUNE 2014)

The very popular and 
detailed features on Pork 
CRC Subprogram Leaders, 
Project Leaders and Pork CRC 
supported students, plus It’s 
a Gas, a column promoting 
Pork CRC’s Bioenergy 
Support Program, led by Dr 
Stephan Tait of University of 
Queensland, continued to be 
published in 2013/14 in APN.

Pork CRC Project Leader features 
in the reporting period were:

 � Eric Thornton,  
Sub program 2C  
(APN JULY 2013)

 � Frank Dunshea,  
Sub program 3A  
(APN AUGUST 2013)

 � Janine Price,  
Sub program 4C  
(APN SEPTEMBER 2013)

 � John Pluske,  
Sub program 1B  
(APN OCTOBER 2013)

 � Tom Riley, Project 2A-104 
(APN NOVEMBER 2013)

 � Samir Samman,  
Project 3B-103  
(APN JANUARY 2014)

 � Jae Kim, Project 4B-110 
(APN FEBRUARY 2014)

 � Will van Wettere,  
Projects 1A-104, 1A-102 
(APN MARCH 2014)

 � Alison Collins,  
Projects 2C-102, 2A-109 
(APN APRIL 2014)

 � Karen Murphy,  
Project 3B-102  
(APN MAY 2014)

 � Steve Wiedemann,  
Project 4C-101  
(APN JUNE 2014)

Pork CRC Student 
features were:

 � Rousset Palou, University of 
Queensland (APN JULY 2013)

 � Heather Channon,  
University of Melbourne  
(APN AUGUST 2013)

 � Alan Skerman,  
University of Queensland 
(APN SEPTEMBER 2013)

 � Anthony Martyniuk,  
University of Adelaide  
(APN OCTOBER 2013)

 � Tracy Muller,  
CHM Industry Placement  
(APN NOVEMBER 2013)

 � Nerylee Watson,  
University of South Australia 
(APN JANUARY 2014)

 � Megan Hawley,  
Flinders University  
(APN FEBRUARY 2014)

 � Diana Turpin, Murdoch 
University (APN MARCH 2014)

 � Bethany Bowring,  
University of Western 
Sydney (APN APRIL 2014)

 � Karen Moore, University of 
Melbourne (APN MAY 2014)

 � Giang Nguyen,  
University of Queensland 
(APN JUNE 2014)

It’s a Gas columns in 
13/14 were:

 � PAYBACK TIME FOR 
CARBON CREDITED 
PORK PRODUCER  
(APN JULY 2013)

 � BIOGAS SIMPLY  
MAKES SENSE  
(APN SEPTEMBER 2013)

 � SAFETY FIRST SECOND 
AND THIRD WITH 
BIOGAS (APN JUNE 2014)

APN also covered extensively 
Pork CRC media releases and 
other Pork CRC related news, 
as did the Pork Journal, the 
industry nationally distributed 
bi-monthly magazine. 

The Pork Journal, and APN, 
are the major source of 
industry news for Australian 
pork producers.

Internationally circulated 
e-newsletters continue to cover 
Pork CRC communications 
materials, while raising 
the profile of Pork CRC 
internationally. This heightens 
recognition among the 
international pork R&D and 
academic community, which 
is an important part of the very 
internationally collaborative 
CRC HIAP.

Two industry publications 
with APL were prepared 
and distributed. The first, 
Preparing for the summer 
months – Seasonal Infertility 
and beyond summarized the 
findings of Pork CRC research 
into this major impost for the 
pork industry. The second, 
Mixing sows – how to maximize 
welfare Group housing 
strategies for mixing sows post-
weaning or post-insemination 
was launched at the sow 
housing workshops and 
detailed the factors affecting 

sows moving into group 
housing systems and strategies 
to address any issues

Dr. Campbell and Pork CRC 
supported researchers and 
program leaders were regularly 
interviewed in the media on 
emerging R&D issues and 
events. Dr Campbell continues 
to be a preferred media ‘go to’ 
spokesperson on all pork R&D 
related matters.

Media monitoring via Meltwater 
and ‘in-house’ by Pork CRC 
Communications Manager, 
Brendon Cant, reflected a high 
level of positive coverage in 
print and electronic media.

Pork CRC activities with 
communications potential 
are identified, packaged and 
strategic associations and links 
made with media and industry, 
to give Pork CRC valuable 
‘traction’ and exposure 
to influential audiences 
and stakeholders.

Examples include raising  
Pork CRC’s profile within 
Federal and State Government 
Departments and within Pork 
CRC participant organisations.

An expanded and refined 
website increasingly featured 
project, researcher and student 
profiles and links were always 
made with media materials and 
the website to drive traffic to 
www.porkcrc.com.au

Conferences and events 
supported by Pork CRC were, 
where possible, attended 
and covered, pictorially and 
editorially, by Pork CRC 
Communications Manager, 
Brendon Cant.
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Communications continued

In the reporting period, this 
included his attendance at:

 � Pork CRC Stakeholders 
meeting, Melbourne, 
November 2013

 � APSA XIV, Melbourne, 
November 2013

 � Pork CRC Sow Housing 
workshops, Toowoomba & 
Melbourne, April 2014

 � Pan Pacific Pork Expo, Gold 
Coast, Queensland, May 2014

 � WAPPA Pig Day Out,  
Perth, May 2014

OVERALL STRATEGIES 
TO ENSURE 
EFFECTIVE INTERNAL 
AND EXTERNAL 
COMMUNICATIONS 

Effectively communicating, 
internally and externally, the 
activities and outcomes of 
CRC HIAP, has developed as 
outcomes from CRC HIAP 
programs have become 
available. As the reporting period 
reflects CRC HIAP’s third year, 
our communications strategy 
continues to reinforce the new 
direction, the new brand and 
the four new programs of Pork 
CRC, plus extend the early 
outcomes of CRC HIAP R&D 
investments. All opportunities 
are taken to ensure consistent 
messages are delivered 
nationally and internationally 
that Pork CRC is all about 
developing a differentiated, high 
integrity Australian pork product. 
Strategically, this has involved 
integrating that message, 
whenever possible, within all 
communications activities 

delivered for each of the four 
programs. An evolving website 
has assisted the process, 
along with use of social media 
platforms, including twitter 
and facebook.

During the reporting period, Pork 
CRC held and participated in a 
range of extension activities, all 
of which involved communicating 
CRC outcomes and directions. 
They included road shows in all 
states, APL delegates’ meetings, 
APSA, two sow housing 
workshops, Pan Pacific Pork 
Expo and pork industry meetings 
in Victoria and Queensland. Dr 
Campbell also presented Pork 
CRC outcomes to the Top Pork 
group’s AGM in SA and at a 
number of meetings organised 
by SME participants. He also 
visited a number of end user 
farms and SME businesses in 
the supply chain and discussed 
the commercial implications of 
Pork CRC research outcomes 
with management and staff. 

ATTENDANCES

Pork CRC/APL Roadshows

 � Perth, WA – 66

 � Roseworthy, SA – 31

 � Shepparton, VIC – 49

 � Tasmania – 12

 � Toowoomba, QLD – 48

 � Young, NSW – 61

APSA XIV

 � Melbourne, VIC – 338

Pan Pacific Pork  
Expo (PPPE)

 � Gold Coast, QLD – 567

The Science and Practice  
of Pig Production

 � Roseworthy, SA – 40

Sow Workshops

 � Toowoomba, QLD – 57

 � Melbourne, VIC – 49

Pork CRC Reproduction 
seminars – Prof Tim 
Safranski & Prof Paul Hughes

 � Toowoomba, QLD – 100

 � Wagga Wagga, NSW – 50

 � Bendigo, VIC – 120

 � Roseworthy, SA – 20

At PPPE 2014, Pork CRC Communications Manager Brendon Cant 
and Research Manager Graeme Crook discussed benchmarking with 
Queensland producer Tabitha Alexa. 

Pig Production course students.

Pork CRC/APL Roadshow, Perth, October 2013.
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Your Directors present their report, together with the 
financial statements of the Group, being Pork CRC 
Limited (‘the Company’) and its controlled entities  
(‘the Group’), for the financial year ended 30 June 2014 
and the auditor’s report thereon.

DIRECTORS 

The following persons were Directors of the Company during 
the financial year and are at the date of this report, except as 
otherwise stated:

 � Dr John Keniry AM, BSc (Hons), PhD, FRACI, FTS, FAICD 
– Independent Chairman (retired 23 November 2013) 
Dr Keniry has extensive experience as director and chairman 
of a number of public and private sector organisations. He is 
presently the Commissioner for Natural Resources in NSW, 
and is also Chairman of Sheep CRC Limited, Sydney Institute 
of Marine Science and the Australian Wool Exchange. He has 
previously held Board positions on the Pig R&D Corporation, 
the Industry Research and Development Board and was 
a member for six years of the Prime Minister’s Science, 
Engineering and Innovation Council.

 � Mr Dennis Mutton BSc.(Hons), Grad Dip Mgt, JP, FAICD, FAIM 
– Independent Director (Chairman from 23 November 2013) 
Mr Dennis Mutton is an experienced Board Chair and Director 
and an Independent consultant in resource planning and 
development, leadership, strategic management and regional 
development. He is Chair of BioSA and the Australasian Pork 
Research Institute Ltd. He is also a member of the Premier’s 
Science and Industry Council SA and a Director of WPG 
Resources Ltd. He is the previous Chair of the Grape and Wine 
Research and Development Corporation and the Council of 
Rural R&D Corporations. He has had a distinguished career in 
the South Australian Public Service and industry including as 
Chief Executive of Primary Industries and Resources SA and the 
Department of Environment and Natural Resources.

 � Ms Kathryn Adams BSc.Agr (Hons), LLM, M.Bus,  
M.Env.Stud,Grad Dip Leg Pract, FAICD 
Kathryn is an Agricultural Scientist and a lawyer.  She has 
extensive experience in industry focussed R&D investment for 
agribusiness having held senior executive and Board positions 
in the public and private sectors, including CEO of 2 R&D 
Corporations and Director of the Queensland Horticulture Institute. 
She was the first Registrar of Plant Breeder’s Rights in Australia 
and an Executive Director with the Queensland EPA.  After 
retiring she became a part-time Senior Research Fellow with the 
Australian Centre for Intellectual Property in Agriculture (ACIPA) at 
Griffith University and is on a number of agribusiness Boards.

 � Professor Robert van Barneveld B.Agr.Sc. (Hons),  
PhD, RAnNutr, FAICD 
Prof Robert van Barneveld holds a range of positions within the 
pork industry and other primary production sectors. Prof van 
Barneveld is a Non-Executive Director of the Ridley Corporation, 
Chairman of Porkscan Pty Ltd, a Director of Sunpork Pty Ltd, 
Sunpork Fresh Foods Pty Ltd, Swicker’s Kingaroy Bacon 
Factory Pty Ltd,  Barneveld Nutrition Pty Ltd, the BECAN 
Consulting Group Pty Ltd. In addition, he is Deputy Chair of 
the Autism CRC Ltd. In addition to working as a Consultant 
Research Scientist and Nutritionist, Prof van Barneveld acts as 
General Manager of the CHM Alliance Pty Ltd.

 � Ms Sandra Di Blasio BA (Acc), CPA, GAICD 
Ms Di Blasio commenced her working career in the public service 
as an auditor and then for a major chartered accounting firm both 
in Adelaide and Sydney. Her most recent role was with BT Financial 
Group (Westpac) as Head of Operational Risk. She is currently on 
a number of boards and chairs many finance, audit and risk sub 
committees. Her board roles include industries such as education, 
IT, research and disability. Her professional experience extends 
across government, private sector and not for profit.

 � Mr Rod Hamann RDA (Ag) 
Mr Rod Hamann currently holds the positions CEO of Australian 
Pork Farms Group Limited plus Director of Big River Pork Abattoir. 
He retains Directorships for Auspork Limited and PorkScan Pty 
Ltd. He also sits as a member of the South Australian government 
appointed Pig Industry Advisory Group, the latter charged with 
recommending state based research projects to the SA Agriculture 
Minister. He is a Delegate for the peak pork Industry body - 
Australian Pork Limited - while also being part of the Pork Executive 
of Pork SA, the State Based Producer Representative group.

 � Professor Simon Maddocks BAgSci (Hons), PhD,  
FAIAST, FAICD (resigned 27 February 2014) 
Professor Maddocks currently holds the position of Director 
Science Partnerships at the South Australian Research & 
Development Institute (SARDI). He is Chairman of the Governing 
Board of the Menzies School of Health Research, based in Darwin 
and Deputy Chairman of the Menzies Foundation in Melbourne. 
He has extensive experience in research, education, management 
and governance, and has held previous Board positions with the 
Salinity CRC and Pest Animal Control CRC. He is a member of the 
national Primary Industries Standing Committee (PISC) Research, 
Development and Extension Committee.
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 � Affiliate Professor Pauline Mooney BSc(Hons), MSc, 
PhD, GAICD (appointed 10 March 2014) 
Affiliate Professor Pauline Mooney is the Executive Director of the 
South Australian Research and Development Institute (SARDI), 
the research division of PIRSA. Pauline has 29 years experience 
in science, business and financial leadership, including 
extensive experience in strategy planning, research and project 
management for primary industries research across terrestrial, 
marine, livestock and food sectors. She brings good knowledge 
and skills in corporate leadership and governance, with eleven 
years experience as a Director on a number of boards, as a 
member of national and state government committees and more 
recently as the Chair of the AW Howard Memorial Trust.

 � Professor John Pluske BSc (Agric) (Hons), PhD (WA) 
Professor John Pluske is located at Murdoch University. 
Professor Pluske is a nutritional digestive physiologist 
with particular expertise in the nutrition and growth and 
development of the young and growing pig. He has extensive 
managerial experience in the University environment.

 � Mr Kenton Shaw BAppSci, GradDip ManMgt 
Kenton is currently General Manager – Agricultural Operations 
for Rivalea Australia, having held the role since 2007. A 
graduate of the University of Queensland, Kenton began 
employment at Corowa in 1989. He progressed through the 
organisation; working in various leadership roles across the 
diverse production systems within the group throughout 
Southern NSW & Victoria. He is a member of the Victorian 
Farmers Federation Pork Committee and an Australian Pork 
Ltd delegate. While responsible for all pig production and 
more recently; Feed milling at Rivalea, a major focus is on 
implementing sustainable production systems that enhance 
animal welfare & meet the needs of the public while ensuring 
long-term viability of the organisation & industry.

 � Mr Andrew Spencer B.Ag.Sc (Melb.), GAICD 
Mr Spencer currently holds the position of Australian Pork 
Limited’s CEO which he took up in 2005 after a twenty year 
career in agribusiness, both in Australia and internationally. A 
large part of that time was spent in the agricultural chemical 
industry where he held marketing and general management 
roles in Australia, Germany and South Africa. In 2000, 
Mr Spencer moved to France to work in the agricultural 
biotechnology and seeds markets, particularly in global cotton, 
canola and rice cropping segments. Andrew comes from 
an agricultural upbringing. His family had cattle, sheep and 
cropping farms, resulting in his choice to complete a degree in 
Agricultural Science.

 � Mr Chris Trengrove – Independent Director 
A New Zealand pork producer, Mr Trengrove was a Director of 
NZ Pork for 15 years, and was Chairman for nine years. For the 
past 30 years he has owned and managed a 450 sow outdoor 
piggery, in partnership with wife Judith, having previously 
spent a decade in banking. For five years he chaired the R&D 
Committee of NZ Pork and served for five years on the Massey 
University/NZ Pork Consultative Committee. 

 � Dr Hugh Wirth AM KSJ BVSc Hon DVSc (Melb) MRCVS 
FAVA MAICD – Independent Director 
Dr Hugh Wirth has spent his professional life in mixed veterinary 
practice. He is currently honorary president of RSPCA Victoria.
He is the former national president of the RSPCA and World 
Animal Protection (which is the new operating name of the World 
Society for the Protection of Animals) and is still a member of 
the boards of these organisations. He has also held a range 
of positions within the veterinary profession. Since 1980 Dr 
Wirth has been appointed to a large number of national,state 
government and industry animal welfare committees covering 
many animal species. He is currently a member of the Victorian 
Animal Welfare Advisory Committee to the Minister of Agriculture.
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The number of directors’ meetings (including meetings of Board Committees) and number of meetings attended by each of the directors 
of the Company during the financial year are:

DIRECTOR
BOARD OF 

DIRECTORS

RESEARCH AND 
DEVELOPMENT 

COMMITTEE

COMMERCIALISATION 
AND ADOPTION 

COMMITTEE
AUDIT 

COMMITTEE
REMUNERATION 

COMMITTEE
NOMINATION 
COMMITTEE

Dr John Keniry Eligible 4 1 – – 1 –

Attended 4 1 – – 1 –

Mr Dennis Mutton Eligible 7 2 – 1 1 2

Attended 6 2 – – 1 2

Ms Kathryn Adams Eligible 7 – 4 – – 2

Attended 7 – 4 – – 2

Professor Robert van 
Barneveld

Eligible 7 2 4 – – –

Attended 7 2 4 – – –

Ms Sandra Di Blasio Eligible 7 – – 4 – –

Attended 7 – – 4 – –

Mr Rod Hamann Eligible 7 2 – – 2 2

Attended 5 2 – – 2 1

Professor Simon Maddocks Eligible 5 – 3 – – –

Attended 5 – 2 – – –

Professor Pauline Mooney Eligible 2 – – 2 – –

Attended 2 – – 2 – –

Professor John Pluske Eligible 7 2 – – – –

Attended 7 1 – – – –

Mr Kenton Shaw Eligible 7 – 4 4 – 2

Attended 6 – 3 4 – 2

Mr Andrew Spencer Eligible 7 – 4 – 2 2

Attended 6 – 3 – 2 2

Mr Chris Trengrove Eligible 7 2 4 – – –

Attended 7 2 3 – – –

Dr Hugh Wirth Eligible 7 2 – – – –

Attended 5 2 – – – –
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COMPANY SECRETARY

Mr Geoff Crook BSc (Hons), FCA 
Mr Geoff Crook was appointed to the position of Company 
Secretary following incorporation of the Company on 6 April 
2011. Mr Crook previously held the roles of Business and Finance 
Manager with the CRC for an Internationally Competitive Pork 
Industry, Finance and Compliance Manager with the Grape 
and Wine Research and Development Corporation and Chief 
Financial Officer and Company Secretary of an ASX listed 
software company.

PRINCIPAL ACTIVITIES AND OBJECTIVES OF  
THE COMPANY

The Company’s objectives are focussed on enhancing 
the Australasian Pork Industry by providing new and novel 
technologies that assist the industry to ensure production:

 � is efficient and ethical without the need for sow confinement  
in stalls or crates or widespread use of antibiotic medications

 � delivers key nutrients safely, enhancing the health and well-
being of consumers

 � utilises innovative feed sources and effluent management 
systems resulting in emissions of less than 1kg of CO2 per kg  
of pork produced

 � contributes significantly to Australia’s economic growth and 
food security without drawing on the ecological capital of other 
parts of the world.

The Company achieves these objectives by investing in 
appropriate research and development projects and disseminating 
the results of those projects to the Australasian Pork Industry.

Further details of these activities can be found in the Company’s 
published Annual Report.

PERFORMANCE MEASUREMENT

The Company measures its performance against detailed 
milestones agreed in its funding agreement with the 
Commonwealth, and against uptake of research outcomes 
by industry. 

Progress against these milestones is reported to the 
Commonwealth annually.

MEMBERSHIP

The Company is limited by guarantee, with membership 
restricted to Essential Participants of the CRC for High Integrity 
Australian Pork.

12 Essential Participants have been admitted as members of 
the Company. 

In the event of a winding up where there are insufficient assets 
to pay all liabilities, members are required to contribute $10 each 
which would result in total additional funds of $120.

INDEMNIFICATION AND INSURANCE OF OFFICERS

To the extent permitted by law, the Company has agreed to 
indemnify every person who is or has been a director or company 
secretary of the Company against any liability (other than for legal 
costs), together with reasonable legal costs in defending against 
such a liability, incurred by that person as a director or secretary of 
the Company or its controlled entities.

During the year the Company has paid premiums of $5,705 (2013: 
$5,705) in respect of directors’ and officers’ insurance cover. 

LEAD AUDITOR’S INDEPENDENCE DECLARATION

The lead auditor’s independence declaration is set out on the 
following page and forms part of the Directors’ Report for the 
financial year ended 30 June 2014.

This report is made in accordance with a resolution of 
the Directors:

Adelaide, 26 September 2014

Mr Dennis Mutton 
Chairman

Ms Sandra Di Blasio 
Director
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To: the directors of Pork CRC Limited

I declare that, to the best of my knowledge and belief, in relation to the audit for the financial year ended 
30 June 2014 there have been:

i] no contraventions of the auditor independence requirements as set out in the Corporations Act 2001  
in relation to the audit; and

ii] no contraventions of any applicable code of professional conduct in relation to the audit.

Lead Auditor’s Independence Declaration under Section 307C  
of the Corporations Act 2001

Adelaide, 26 September 2014

KPMG Darren Ball 
Partner 

KPMG, an Australian partnership and a member 
firm of the KPMG network of independent member 
firms affiliated with KPMG International Cooperative 
(“KPMG International”), a Swiss entity.

Liability limited by a scheme approved 
under Professional Standards Legislation.
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CONSOLIDATED GROUP COMPANY

 
NOTE

2014 
$

2013 
$

2014 
$

2013 
$

Revenue 2 24,320,799 25,895,536 24,270,933 25,865,212

Expenses

Research programme costs (22,511,116) (24,100,238) (22,559,366) (24,100,238)

Employee expenses 3 (915,601) (939,235) (915,601) (939,235)

Other expenses 4 (838,761) (873,532) (795,966) (825,739)

Surplus / (deficit) from operating activities  55,321 (17,469)  –  – 

Financial income  141,199  141,618  138,168  139,968 

Financial expenses  –  –  –  – 

Net financing income  141,199  141,618  138,168  139,968 

Net assets acquired 15  –  105,253  –  – 

Surplus before income tax  196,520  229,402  138,168  139,968 

Tax expense 5 (2,456) (849)  –  – 

Surplus for the period 194,064 228,553 138,168 139,968

Other Comprehensive Income  –  –  –  – 

Total Comprehensive Income for the period 194,064 228,553 138,168 139,968

The above Statements of Profit and Loss and Other Comprehensive Income should be read in conjunction with the accompanying 
notes set out on pages 81 to 95.

Statements of Profit and Loss 
and Other Comprehensive Income 
For the year ended 30 June 2014

Financial Statements for the year ended 30 June 2014
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CONSOLIDATED GROUP COMPANY

ACCUMULATED SURPLUS 
$

TOTAL EQUITY 
$

ACCUMULATED SURPLUS 
$

TOTAL EQUITY 
$

Balance at 1 July 2012  117,273  117,273  117,273  117,273 

Surplus for the period  228,553  228,553  139,968  139,968 

Balance at 30 June 2013  345,826  345,826  257,241  257,241 

Balance at 1 July 2013  345,826  345,826  257,241  257,241 

Surplus for the period  194,064  194,064  138,168  138,168 

Balance at 30 June 2014 539,890 539,890 395,409 395,409

The above Statements of Changes in Equity should be read in conjunction with the accompanying notes set out on pages 81 to 95.

Statements of  
Changes in Equity 
For the year ended 30 June 2014



Financial Statements for the year ended 30 June 2014

PORK COOPERATIVE RESEARCH CENTRE 79

CONSOLIDATED GROUP COMPANY

 
NOTE

2014 
$

2013 
$

2014 
$

2013 
$

Current Assets

Cash and cash equivalents 6  2,452,540  3,736,161  2,314,585  3,551,989 

Trade and other receivables 7  533,823  712,170  510,281  687,411 

Investments 8  2,039,489  1,000,000  2,039,489  1,000,000 

Total current assets 5,025,852 5,448,331 4,864,355 5,239,400

Non-Current Assets

Deferred tax 5  –  4,020  –  – 

Plant and equipment 9  3,220  5,153  3,221  5,153 

Total non-current assets  3,220  9,173  3,221  5,153 

Total assets 5,029,072 5,457,504 4,867,576 5,244,553

Current Liabilities

Trade and other payables 10  1,927,582  1,716,900  1,910,567  1,614,767 

Employee benefits 11  370,231  331,418  370,231  331,418 

Unearned income 12  2,187,494  2,995,677  2,187,494  2,973,444 

Total current liabilities 4,485,307 5,043,995 4,468,292 4,919,629

Non-Current Liabilities

Employee benefits 11  3,875  22,683  3,875  22,683 

Unearned income 12  –  45,000  –  45,000 

Total non-current liabilities 3,875 67,683 3,875 67,683

Total liabilities 4,489,182 5,111,678 4,472,167 4,987,312

Net assets 539,890 345,826 395,409 257,241

Equity

Accumulated Surplus 539,890 345,826 395,409 257,241

Total equity 539,890 345,826 395,409 257,241

The above Statements of Financial Position should be read in conjunction with the accompanying notes set out on pages 81 to 95.

Statements of Financial Position 
As at 30 June 2014
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CONSOLIDATED GROUP COMPANY

 
NOTE

2014 
$

2013 
$

2014 
$

2013 
$

Cash flows from operating activities

Cash receipts from Government and Participants 6,968,316 6,425,537 6,940,827 6,408,472

Cash paid to suppliers, researchers and employees (7,355,211) (6,507,119) (7,276,910) (6,474,140)

Cash generated from operations (386,895) (81,582) (336,083) (65,668)

Interest received 141,199 141,618 138,168 139,968

Income tax received  1,564 – – –

Net cash (used in) / provided by operating activities (244,132) 60,036 (197,915) 74,300

Cash flows from investing activities

Investments (Term deposits) 8 (1,039,489) (1,000,000) (1,039,489) (1,000,000)

Cash acquired as part of business combination 15 –  198,436 – –

Net cash used in investing activities (1,039,489) (801,564) (1,039,489) (1,000,000)

Net (decrease)/increase in cash and cash equivalents (1,283,621) (741,528) (1,237,404) (925,700)

Cash and cash equivalents at 1 July 3,736,161 4,477,689 3,551,989 4,477,689

Cash and cash equivalents at 30 June 6 2,452,540 3,736,161 2,314,585 3,551,989

The above Statements of Cash Flows should be read in conjunction with the accompanying notes set out on pages 81 to 95.

Statements of Cash Flows 
For the year ended 30 June 2014
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Notes to the financial statements

Pork CRC Limited [“the Company”] is a public company domiciled in Australia. The consolidated financial statements of the Group as at 
and for the year ended 30 June 2014 comprise the Company and its subsidiaries (together referred to as the ‘Group’ and individually as 
‘Group entities’). The Group is a not-for-profit entity.

The financial report was authorised for issue by the Directors on 26 September 2014.

The accounting policies set out below have been applied consistently to all periods presented in these consolidated financial statements, 
and have been applied consistently by Group entities.

2013 was the first year of the consolidated Group which was established on 1 January 2013.

Certain comparative amounts have been reclassified to conform with the current year’s presentation.

Note 1 Significant Accounting Policies

(a) STATEMENT OF COMPLIANCE

The Group has early adopted AASB 1053 Application of Tiers of Australian Accounting Standards and AASB 2010-2 Amendments to 
Australian Standards arising from Reduced Disclosure Requirements for the financial year beginning on 1 July 2011 to prepare Tier 2 
general purpose financial statements.

The financial statements are Tier 2 general purpose financial statements which have been prepared in accordance with Australian 
Accounting Standards - Reduced Disclosure Requirements (AASBs) adopted by the Australian Accounting Standards Board (AASB) 
and the Corporations Act 2001 and consequently the financial report does not comply with International Financial Reporting Standards 
(“IFRS’s”) and Interpretations adopted by the International Accounting Standards Board (“IASB”).

(b) BASIS OF PREPARATION 

(i) Basis of measurement

The financial report is prepared on the historical cost basis.

(ii) Functional and presentation currency

The financial report is presented in Australian dollars, being the functional currency of the Company and its subsidiaries. 

(iii) Use of estimates and judgements

The preparation of a financial report in conformity with Australian Accounting Standards as discussed in the Notes below, 
requires management to make judgements, estimates and assumptions that affect the application of accounting policies and the 
reported amounts of assets and liabilities, income and expenses.

The estimates and associated assumptions are based on historical experience and various other factors that are believed to be 
reasonable under the circumstances, the results for which form the basis of making the judgements about carrying values of 
assets and liabilities that are not readily apparent from other sources. Actual results may differ from these estimates. 

The estimates and underlying assumptions are reviewed on an ongoing basis. Revisions to accounting estimates are recognised 
in the period in which the estimate is revised if the revision affects only that period, or in the period of the revision and future 
periods if the revision affects both current and future periods. 

Information about critical judgements in applying accounting policies that have the most significant effect on the amounts 
recognised in the financial statements is as follows:

 � Unearned income, included in note 12.
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(b) BASIS OF PREPARATION (continued)

(iv) Changes in accounting policies

Except as disclosed below, the Group has consistently applied the accounting policies set out in Note 1 to all periods presented in 
these financial statements.

The Group has adopted the following new standards and amendments to standards, including any consequential amendments 
to other standards, with a date of initial application of 1 July 2013.

 � AASB 119 Employee Benefits (2011)

The nature and effects of the changes are explained below.

Annual leave provisions

In the current year, the Group adopted AASB 119 Employee Benefits (2011), which revised the definition of short-term employee 
benefits to benefits that are expected to be settled wholly within 12 months after the end of the annual reporting period in which 
the employees render the related service.

As a result of the change, the annual leave liability for certain of the Group’s employees is now considered to be an other long-
term employee benefit, when previously it was a short-term benefit. The Group’s obligation is determined as the amount of future 
benefit that employees have earned in return for their service in the current and prior periods, applying actuarial assumptions, 
discounted to determine its present value. Remeasurements are recognised in profit or loss in the period in which they arise. 

The Group has not applied the new policy retrospectively as the changes to the measurement of annual leave provisions in the 
previous year are immaterial. Consequently, the comparative figures have not been restated. 

(c) PLANT AND EQUIPMENT

(i) Owned assets

Items of plant and equipment are stated at cost less accumulated depreciation (see below) and impairment losses (see note 1(f) 
Impairment). Where parts of an item of plant and equipment have different useful lives, they are accounted for as separate items 
of plant and equipment.

(ii) Subsequent costs

The Group recognises in the carrying amount of an item of plant and equipment the cost of replacing part of such an item 
when that cost is incurred if it is probable that the future economic benefits embodied with the item will flow to the Group and 
the cost of the item can be measured reliably. All other costs are recognised in the Statement of Profit and Loss and Other 
Comprehensive Income as an expense as incurred.

(iii) Depreciation

Depreciation is charged to the Statement of Profit and Loss and Other Comprehensive Income on a straight-line basis over the 
estimated useful lives of each part of an item of plant and equipment. The estimated useful lives in the current and comparative 
periods are as follows:

Office equipment 4 years

The residual value, the useful life and the depreciation method applied to an asset is reassessed annually.

Notes to the financial statements
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(d) RECEIVABLES 

Receivables are stated initially at their fair value and subsequently measured at their amortised cost less impairment losses (see Note 
1(f) Impairment).

(e) CASH AND CASH EQUIVALENTS

Cash and cash equivalents comprises cash balances, at call deposits and term deposits with an original maturity of 3 months or less. 
Bank overdrafts that are repayable on demand and form an integral part of the Group’s cash management are included as a component 
of cash and cash equivalents for the purpose of the Statement of Cash Flows.

(f) IMPAIRMENT

The carrying amounts of the Group’s assets are reviewed at each reporting date to determine whether there is any indication of 
impairment. If any such indication exists, the asset’s recoverable amount is estimated (see Note 1(f) (i) Calculation of recoverable amount). 

An impairment loss is recognised whenever the carrying amount of an asset or its cash-generating unit exceeds its recoverable amount. 
Impairment losses are recognised in the Statement of Profit and Loss and Other Comprehensive Income.

Impairment losses recognised in respect of cash-generating units are allocated first to reduce the carrying amount of any goodwill 
allocated to cash-generating units (group of units) and then to reduce the carrying amount of the other assets in the unit (group of units) 
on a pro rata basis.

(i) Calculation of recoverable amount

The recoverable amount of the Group’s receivables carried at amortised cost is calculated as the present value of estimated future 
cash flows, discounted at the original effective interest rate (i.e., the effective interest rate computed at initial recognition of these 
financial assets). Receivables with a short duration are not discounted.

Impairment of receivables is not recognised until objective evidence is available that a loss event has occurred. Significant 
receivables are individually assessed for impairment.

Other financial assets not carried at fair value through profit or loss are assessed at each reporting date to determine whether 
there is objective evidence that they are impaired. A financial asset is impaired if objective evidence indicates that a loss event has 
occurred after the initial recognition of the asset, and that the loss event had a negative effect on the estimated future cash flows of 
that asset that can be estimated reliably.

The recoverable amount of other assets is the greater of their net selling price and value in use. In assessing value in use, the 
estimated future cash flows are discounted to their present value using a pre-tax discount rate that reflects current market 
assessments of the time value of money and the risks specific to the asset. For an asset that does not generate largely 
independent cash inflows, the recoverable amount is determined for the cash-generating unit to which the asset belongs.

(ii) Reversals of impairment

An impairment loss in respect of a receivable carried at amortised cost is reversed if the subsequent increase in recoverable 
amount can be related objectively to an event occurring after the impairment loss was recognised.

In respect of other assets, an impairment loss is reversed if there is an indication that the impairment loss may no longer exist 
and there has been a change in the estimate used to determine the recoverable amount. An impairment loss is reversed only 
to the extent that the asset’s carrying amount does not exceed the carrying amount that would have been determined, net of 
depreciation or amortisation, if no impairment loss had been recognised.
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(g) EMPLOYEE BENEFITS

(i) Defined contribution plans

A defined contribution plan is a post-employment benefit plan under which an entity pays fixed contributions into a separate entity 
and will have no legal or constructive obligation to pay further amounts.

Obligations for contributions to defined contribution pension plans are recognised as an expense in the Statement of Profit and 
Loss and Other Comprehensive Income as incurred.

(ii) Long-term service benefits - Annual leave and Long service leave

The Group’s net obligation in respect of long-term employee benefits (including annual leave not expected to be wholly settled 
within 12 months of the reporting date) other than defined benefit plans is the amount of future benefit that employees have earned 
in return for their service in the current and prior periods; that benefit is discounted to determine its present value, and the fair value 
of any plan assets deducted.

The discount rate is the yield at the reporting date on government bonds that have maturity dates approximating the terms of the 
Group’s obligations and that are denominated in the same currency in which the benefits are expected to be paid. The calculation 
is performed using the projected unit credit method.

(iii) Wages and salaries

Liabilities for wages, salaries and annual leave that are expected to be wholly settled within 12 months of reporting date, 
represent present obligations resulting from employee’s services provided to reporting date, are measured as the undiscounted 
amounts based on remuneration wage and salary rates that the Group expects to pay as at reporting date including 
related on-costs.

Non-accumulating non-monetary benefits are expensed based on the net marginal cost to the Group as the benefits are taken  
by the employees.

(h) PROVISIONS

A provision is recognised in the Statement of Financial Position when the Group has a present legal or constructive obligation as a result 
of a past event, and it is probable that an outflow of economic benefits will be required to settle the obligation. Provisions are determined 
by discounting expected future cash flows at a pre-tax rate that reflects current market assessments of the time value of money, where 
appropriate, the risks specific to the liability.

(i) TRADE AND OTHER PAYABLES

Trade and other payables are initially measured at fair value and subsequently measured at amortised cost. Trade payables are  
non-interest bearing and are normally settled on 30 day terms.

(j) REVENUE

(i) Government grants and cash contributions from Participants

Government grants and cash contributions from Participants are recognised in the Statement of Financial Position when there 
is reasonable assurance that they will be received and the Group will comply with the conditions attaching to them. Grants and 
contributions that compensate the Group for expenses incurred are recognised as revenue in the Statement of Profit and Loss 
and Other Comprehensive Income on a systematic basis in the same periods in which the expenses are incurred. Grants that 
compensate the Group for the cost of an asset are recognised in the Statement of Profit and Loss and Other Comprehensive 
Income as other income on a systematic basis over the useful life of the asset.

Notes to the financial statements
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(j) REVENUE (continued)

(ii) In-kind contributions from Participants

Contributions by Participants are recognised in the Statement of Profit and Loss and Other Comprehensive Income when the 
significant risks and rewards of ownership have been transferred in the case of contributed assets or in proportion to the stage 
of completion of the transaction at the reporting date for cash and services provided. The stage of completion is assessed by 
reference to surveys of work performed. No revenue is recognised if there are significant uncertainties regarding recovery of the 
consideration due, the costs incurred or to be incurred cannot be measured reliably, there is a risk of return of goods or there is 
continuing management involvement with the goods.

(k) NET FINANCING INCOME

Interest income is recognised in the Statement of Profit and Loss and Other Comprehensive Income as it accrues, using the effective 
interest method. The interest expense component of finance lease payments is recognised in the Statement of Profit and Loss and  
Other Comprehensive Income using the effective interest rate method. 

(l) INCOME TAX

(i) Taxable status of Group entities

On 16 January 2012, the Company applied to the Australian Taxation Office (ATO) for a private ruling to confirm that the Company 
is income tax exempt on the basis of being a non-profit scientific institution. On 13 July 2012, the ATO confirmed that the 
Company is a non-profit scientific institution and as such the Company’s constitution prohibits the distribution of income and 
assets to members. Accordingly, the Company results are not subject to income tax.

A review of the status of the exemption was carried out on 28 May 2014 confirming the continuing tax exempt status. 

Australasian Pork Research Institute Ltd, a not for profit public company limited by guarantee and controlled by the Group from 
1 January 2013, is an organisation that invests in Research and Development for the benefit of the Australian pork industry. This 
entity is a tax exempt scientific institution.

A review of the status of the exemption was carried out on 28 May 2014 confirming the continuing tax exempt status. 

A 100% subsidiary of Australasian Pork Research Institute Ltd, PIGIP Pty Ltd, has been established to commercialise Intellectual 
Property developed by the Group, and is regarded as a taxable entity. 

(ii) Income tax expense

Income tax expense comprises current and deferred tax. Current tax and deferred tax is recognised in profit or loss except  
to the extent that it relates to a business combination, or items recognised directly in equity or other comprehensive income.

Current tax is the expected tax payable or receivable on the taxable income or loss for the year, using tax rates enacted or 
substantively enacted at the reporting date, and any adjustment to tax payable in respect of previous years. Current tax payable 
also includes any tax liability arising from the declaration of dividends.

Deferred tax is recognised in respect of temporary differences between the carrying amounts of assets and liabilities for financial 
reporting purposes and the amounts used for taxation purposes. Deferred tax is not recognised for:

 � temporary differences on the initial recognition of assets and liabilities in a transaction that is not a business combination and 
that affects neither accounting nor taxable profit or loss.

 � temporary differences related to investments in subsidiaries and jointly controlled entities to the extent that it is probable that 
they will not reverse in the foreseeable future.
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(l) INCOME TAX (continued)

(ii) Income tax expense (continued)

Deferred tax is measured at the tax rates that are expected to be applied to temporary differences when they reverse, based on 
the laws that have been enacted or substantively enacted by the reporting date.

Deferred tax assets and liabilities are offset if there is a legally enforceable right to offset current tax liabilities and assets, and they 
relate to income taxes levied by the same tax authority on the same taxable entity.

A deferred tax asset is recognised for unused tax losses, tax credits and deductible temporary differences, to the extent that it is 
probable that future taxable profits will be available against which they can be utilised. Deferred tax assets are reviewed at each 
reporting date and are reduced to the extent that it is no longer probable that the related tax benefit will be realised.

Additional income tax expenses that arise from the distribution of cash dividends are recognised at the same time that the liability 
to pay the related dividend is recognised. The Group does not distribute non-cash assets as dividends to its shareholders.

(m) GOODS AND SERVICES TAX

Revenues, expenses and assets are recognised net of the amount of goods and services tax (GST), except where the amount of GST 
incurred is not recoverable from the Australian Taxation Office (ATO). In these circumstances, the GST is recognised as part of the cost of 
acquisition of the asset or as part of an item of the expense.

Receivables and payables are stated with the amount of GST included. The net amount of GST recoverable from, or payable to, the ATO 
is included as a current asset or liability in the Statement of Financial Position.

Cash flows are included in the Statement of Cash Flows on a gross basis. The GST component of cash flows arising from investing and 
financing activities which are recoverable from, or payable to, the ATO are classified as operating cash flow.

(n) SEGMENT REPORTING

A segment is a distinguishable component of the Group that is engaged either in providing products or services (business segment), or in 
providing products or services within a particular economic environment (geographical segment), which is subject to risks and rewards that 
are different from those of other segments. The Group entities do not operate in multiple business or geographical segments.

(o) RESEARCH AND DEVELOPMENT

Expenditure on research activities, undertaken with the prospect of gaining new scientific or technical knowledge and understanding, is 
recognised in the Statement of Profit and Loss and Other Comprehensive Income as an expense as incurred.

Expenditure on development activities, whereby research findings are applied to a plan or design for the production of new or 
substantially improved products and processes, is capitalised if the product has sufficient resources to complete development. The 
expenditure capitalised includes the cost of materials, direct labour and an appropriate proportion of overheads. Other development 
expenditure is recognised in the Statement of Profit and Loss and Other Comprehensive Income as an expense as incurred.

Capitalised development expenditure is stated at cost less accumulated amortisation and impairment losses (see note 1(f) Impairment).

Notes to the financial statements
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(p) CAPITAL MANAGEMENT

The Company is limited by guarantee and accordingly there is no issued capital. There were no changes to the Company’s approach to 
capital management during the year. The Company is not subject to any externally imposed capital requirements.

In the event of a winding up where there are insufficient assets to pay all liabilities, members are required to contribute $10 each.

(q) BASIS OF CONSOLIDATION

(i) Subsidiaries

Subsidiaries are entities controlled by the Group. The financial statements of subsidiaries are included in the consolidated 
financial statements from the date that control commences to the date control ceases.

The accounting policies of subsidiaries have been changed where necessary to align them with the policies adopted by 
the Group.

(ii) Loss of control

Upon the loss of control, the Group derecognises the assets and liabilities of the subsidiary, any non-controlling interests and the 
other components of equity related to the subsidiary. Any surplus or deficit arising on the loss of control is recognised in profit or 
loss. If the Group retains any interest in the previous subsidiary, then such interest is measured at fair value at the date control is 
lost. Subsequently it is accounted for as an equity-accounted investee or as an available for sale financial asset depending on the 
level of influence retained.

(iii) Transactions eliminated on consolidation

Intra-group balances and transactions, and any unrealised income and expenses arising from intra-group transactions, are 
eliminated in preparing the consolidated financial statements.

(iv) Business Combinations

Business combinations are accounted for using the acquisition method as at the acquisition date, which is the date on which 
control is transferred to the Group. Control is the power to govern the financial and operating policies of an entity so as to 
obtain benefits from its activites. In assessing control, the Group takes into consideration potential voting rights that currently 
are exercisable.

The Group measures goodwill at the acquisition date as:

 � the fair value of the consideration transferred; plus

 � the recognised amount of any non-controlling interests in the acquiree; plus

 � if the business combination is achieved in stages, the fair value of the existing equity interest in the acquiree; less

 � the net recognised amount (generally fair value) of the identifiable assets acquired and liabilities assumed.

When the excess is negative, a bargain purchase gain is recognised immediately in profit or loss. The consideration transferred 
does not include amounts related to the settlement of pre-existing relationships. Such amounts are generally recognised in  
profit or loss.

Transaction costs, other than those associated with the issue of debt or equity securites, that the Group incurs in connection  
with a business combination are expensed as incurred.
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CONSOLIDATED GROUP COMPANY

2014 
$

2013 
$

2014 
$

2013 
$

Note 2 Revenue
Government grant  3,703,690  3,053,754  3,703,690  3,053,754 

Participants in-kind contributions  16,614,079  19,015,836  16,614,079  19,015,836 

Participants cash contributions*  3,380,843  2,578,225  3,380,843  2,578,225 

Research project co-funding  553,557  1,120,651  553,557  1,120,651 

Commercialisation income  51,379  33,009 – –

Other income  17,251  94,061  18,764  96,746 

 24,320,799  25,895,536  24,270,933  25,865,212 

* Includes $809,000 (2013: $650,000) of funding for research facilties.

Note 3 Employee expenses
Wages and salaries  824,538  806,371  824,538  806,371 

Contributions to defined contribution plans  57,319  54,395  57,319  54,395 

Other associated personnel costs  19,021  57,327  19,021  57,327 

Increase in provision for employee leave  14,723  21,142  14,723  21,142 

 915,601  939,235  915,601  939,235 

Notes to the financial statements

Note 4 Other expenses
Accounting fees  5,738  4,229  4,625  4,186 

Directors fees  144,237  160,421  144,237  160,421 

Travel  161,279  158,063  161,279  158,063 

Commercialisation costs  39,577  46,242  –  – 

Office cost  39,000  39,000  39,000  39,000 

Depreciation 9  1,932  1,932  1,932  1,932 

Media and Communications  176,460  138,972  176,460  138,972 

Adoption expenses  73,267  170,237  73,267  170,237 

Impairment expense  37,500  –  37,500  – 

Other  159,771  154,436  157,666  152,928 

 838,761  873,532  795,966  825,739 
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CONSOLIDATED GROUP COMPANY

2014 
$

2013 
$

2014 
$

2013 
$

Note 5 Income tax expense
The Group has reversed previously recognised deferred tax credits during the financial year in respect of tax losses incurred by PIGIP Pty 
Ltd. Management do not believe that PIGIP Pty Ltd will generate sufficient taxable profits to utilise these tax losses in the forseeable future.

The expected amount of tax losses not brought to account is $8,215 (2013 : $Nil).

Current tax income

Current year  –  –  –  – 

Adjustment for prior years (1,564)  –  –  – 

Total current tax income (1,564)  –  –  – 

Deferred tax expense

Utilisation of tax losses  –  849  –  – 

Derecognition of previously recognised tax losses  4,020  –  –  – 

Total deferred tax expense  4,020  849  –  – 

Total tax expense  2,456  849  –  – 

Movement in Deferred tax asset

Opening Deferred tax asset balance  4,020  –  –  – 

Initial recognition of tax losses on acquisition of subsidiary  –  4,869  –  – 

Utilisation of tax losses  – (849)  –  – 

Derecognition of previously recognised tax losses (4,020)  –  –  – 

Closing Deferred tax asset balance  –  4,020  –  – 

Reconciliation of effective tax rate

Surplus before income tax  196,520  229,402  138,168  139,968 

Income tax using the domestic tax rate of 30% (2013 : 30%)  58,956  68,821  41,450  41,990 

Tax exempt income (63,151) (67,972) (41,450) (41,990)

Utilisation of tax losses  – (849)  –  – 

Derecognition of previously recognised tax losses  4,020  –  –  – 

Current year tax losses not recognised  4,195  –  –  – 

Adjustment for prior years (1,564)  –  –  – 

Income tax expense  2,456  –  –  – 
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Notes to the financial statements

CONSOLIDATED GROUP COMPANY

2014 
$

2013 
$

2014 
$

2013 
$

Note 6 Cash and cash equivalents
Bank balances 2,452,540 2,736,161 2,314,585 2,551,989

Term deposits with an original maturity of 3 months – 1,000,000 – 1,000,000

Balance as per statement of cash flows 2,452,540 3,736,161 2,314,585 3,551,989

Note 7 Trade and other receivables
Other receivables  380,850  556,606  353,986  529,885 

Prepayments  152,973  129,496  152,973  129,496 

GST receivable  –  26,068  3,322  28,030 

 533,823  712,170  510,281  687,411 

Note 8 Investments
Term Deposits  2,039,489  1,000,000  2,039,489  1,000,000 

 2,039,489  1,000,000  2,039,489  1,000,000 

Term deposits have an original maturity of 6 and 12 months at interest rates of 3.75% and 3.92% respectively.

Note 9 Plant and equipment
Cost

Balance at 1 July  7,729  7,729  7,729  7,729 

Balance at 30 June  7,729  7,729  7,729  7,729 

Depreciation

Balance at 1 July (2,577) (644) (2,576) (644)

Depreciation charge for the year (1,932) (1,932) (1,932) (1,932)

Balance at 30 June (4,509) (2,576) (4,508) (2,576)

Carrying amounts

At 1 July  5,152  7,085  5,153  7,085 

At 30 June  3,220  5,153  3,221  5,153 
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CONSOLIDATED GROUP COMPANY

2014 
$

2013 
$

2014 
$

2013 
$

Note 10 Trade and other payables
Trade payables and accruals  1,927,461  1,716,900  1,910,567  1,614,767 

GST payable  121  –  –  – 

 1,927,582  1,716,900  1,910,567  1,614,767 

Note 11 Employee benefits
Current

Salary and wages accrued  93,103  87,821  93,103  87,821 

Liability for employee leave  277,128  243,597  277,128  243,597 

 370,231  331,418  370,231  331,418 

Non-Current

Liability for employee leave  3,875  22,683  3,875  22,683 

 3,875  22,683  3,875  22,683 
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Notes to the financial statements

CONSOLIDATED GROUP COMPANY

2014 
$

2013 
$

2014 
$

2013 
$

Note 12 Unearned income
Current

Government grants  1,046,082  1,349,772  1,046,082  1,349,772 

Participants contributions  993,912  1,220,755  993,912  1,220,755 

Co-funding – Australasian Pork Research Institute Ltd  27,500  187,879  27,500  187,879 

Co-funding – Other  120,000  237,271  120,000  215,038 

 2,187,494  2,995,677  2,187,494  2,973,444 

Non-Current

Co-funding – Other  –  45,000  –  45,000 

 –  45,000  –  45,000 

Unearned income consists of government grant income and contributions received and not spent. This method of recognition aligns 
the grant income to the period the relevant expenditure is incurred.

Note 13 Operating leases
Leases as lessee

Non-cancellable operating lease rentals are payable as 
follows (including GST):

Within one year  6,288  4,293  6,288  4,293 

One year or later but no more than five years  5,145  8,587  5,145  8,587 

Later than five years  –  –  –  – 

 11,433  12,880  11,433  12,880 

The Group leases office equipment and vehicles under operating leases of 3 to 4 years in duration. Lease payments are fixed throughout 
the term of the lease. During the year the office equipment lease was transferred to the University of Adelaide. The Group has no 
outstanding commitments in respect of this transfer.

The Group renewed a motor vehicle lease that was due to expire in July 2014 for a further period of 20 months.

The total amount expensed (excluding GST) for lease payments during the year was $11,599 (2013 : $14,625).
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Note 14 Key management personnel disclosures
The following were key management personnel of the Company for the entire reporting period, unless otherwise stated:

Directors

 � Dr John Keniry AM, BSc (Hons), PhD, FRACI, FTS, FAICD – Independent Chairman (retired 23 November 2013)

 � Mr Dennis Mutton BSc.(Hons), Grad Dip Mgt, JP, FAICD, FAIM – Independent Director (Chairman from 23 November 2013)

 � Ms Kathryn Adams BSc.Agr (Hons), LLM, M.Bus, M.Env.Stud,Grad Dip Leg Pract, FAICD

 � Professor Robert van Barneveld B.Agr.Sc. (Hons), PhD, RAnNutr, FAICD

 � Ms Sandra Di Blasio BA (Acc), CPA, GAICD

 � Mr Rod Hamann RDA(Ag)

 � Professor Simon Maddocks BAgSci (Hons), PhD, FAIAST, FAICD (resigned 27 February 2014)

 � Affiliate Professor Pauline Mooney BSc(Hons), MSc, PhD, GAICD (appointed 10 March 2014)

 � Professor John Pluske BSc(Agric)(Hons), PhD (WA)

 � Mr Kenton Shaw BAppSci, GradDip ManMgt

 � Mr Andrew Spencer B.Ag.Sc (Melb.), GAICD

 � Mr Chris Trengrove - Independent Director

 � Dr Hugh Wirth AM KSJ BVSc Hon DVSc (Melb) MRCVS FAVA MAICD - Independent Director

Executives

 � Dr Roger Campbell, Chief Executive Officer, Dip Ag Science, B.Agr.Sc, Masters, PhD

 � Mr Geoff Crook, Company Secretary and Business Manager, BSc(Hons), FCA
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Note 14 Key management personnel disclosures (continued)
Key management personnel transactions with the Group

During the year the Group transacted with entities for which key management persons hold positions that result in them having control 
or significant influence over the financial or operating policies of these entities. The terms and conditions of the transactions with key 
management personnel and their related parties were no more favourable than those available, or which might reasonably be expected to 
be available, on similar transactions to non-key management personnel related entities on an arms length basis.

The key management personnel compensation incurred by the Company and the Group for the year was $798,439 (2013 : $807,682).

Net transactions with the Group by director related entities were as follows:

2014 
$

2014  
$

2014  
$

2013  
$

IN-KIND 
CONTRIBUTIONS

CASH RECEIPTS /  
(PAYMENTS)

TOTAL TOTAL

South Australian Research and 
Development Institute  1,043,542 (249,477)  794,065  757,905 

CHM Alliance Pty Ltd  548,317 (268,063)  280,254  1,345,915 

Murdoch University  610,000 (92,373)  517,627  240,664 

Australian Pork Ltd  1,041,621  1,736,967  2,778,588  2,471,309 

Australian Pork Farms Group Ltd  2,324,438 (212,659)  2,111,779  1,517,709 

Rivalea (Australia) Pty Ltd  2,426,032 (662,799)  1,763,233  1,651,571 

Ridley (Agriproducts) Pty Ltd  4,533  85,906  90,439  162,070 

Australasian Pork Research Institute 
Ltd – (20,578) (20,578) (30,487)

PIGIP Pty Ltd –  5,506  5,506  2,954 

Porkscan Pty Ltd  34,650 (66,814) (32,164) (46,373)

Total  8,033,133  255,616  8,288,749  8,073,237 

Notes to the financial statements
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Note 14 Key management personnel disclosures (continued)
Outstanding balances at 30 June are as follows:

2014 
$

2014 
$

2014 
$

2013 
$

AMOUNT DUE TO THE 
COMPANY

AMOUNT DUE FROM THE 
COMPANY

TOTAL RECEIVABLE/ 
(PAYABLE)

TOTAL RECEIVABLE/ 
(PAYABLE)

South Australian Research  
and Development Institute – (69) (69) (44,000)

CHM Alliance Pty Ltd – – – (81,703)

Murdoch University – – – –

Australian Pork Ltd – (116,606) (116,606) (96,680)

Australian Pork Farms Group Ltd – – – (9,625)

Rivalea (Australia) Pty Ltd – (656) (656) (132,000)

Ridley (Agriproducts) Pty Ltd – – – –

Australasian Pork Research  
Institute Ltd – (2,750) (2,750) –

Total – (120,081) (120,081) (364,008)

In addition, at the year end PIGIP Pty Ltd has an outstanding loan payable to Australasian Pork Research Institute Ltd in the amount of 
$59,815 (2013 : $60,240).

Note 15 Net assets acquired on gaining control of subsidiaries
On 1 January 2013, the Company became the sole member of Australasian Pork Research Institute Ltd and so gained control of 
Australasian Pork Research Institute Ltd and PIGIP Pty Ltd from that date.

No consideration was payable in respect of this change in control.

The assets and liabilities acquired by the Group (recognised at fair value) are as follows:

Cash  198,436 

Receivables  20,224 

Payables (113,407)

Net assets acquired  105,253 

Note 16 Subsequent events
There are no material matters arising subsequent to the year end that would require disclosure or adjustment to the financial statements.
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In the opinion of the Directors of Pork CRC Limited [“the Company”]:

a] the financial statements of the Company and the Group, set out on pages 77 to 95, are in accordance with the  
Corporations Act 2001, including:

i] giving a true and fair view of the Company and Group’s financial position as at 30 June 2014 and of its performance  
for the financial year ended on that date; and

ii] complying with Australian Accounting Standards - Reduced Disclosure Requirements (including the Australian 
Accounting Interpretations) and the Corporations Regulations 2001; and

b] there are reasonable grounds to believe that the Company will be able to pay its debts as and when they become  
due and payable.

Signed in accordance with a resolution of the directors:

Directors’ Declaration

Adelaide, 26 September 2014

Mr Dennis Mutton 
Chairman

Ms Sandra Di Blasio 
Director
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Independent Auditor’s Report to the Members  
of Pork CRC Limited 

REPORT ON THE FINANCIAL REPORT

We have audited the accompanying financial report of Pork CRC Limited (the Company), which comprises the statements 
of financial position as at 30 June 2014, and statements of profit and loss and other comprehensive income, statements of 
changes in equity and statements of cash flows for the year ended on that date, notes 1 to 16 comprising a summary of 
significant accounting policies and other explanatory information, and the directors’ declaration of the Company and the 
Group comprising the Company and the entities it controlled at the year’s end or from time to time during the financial year.

DIRECTORS’ RESPONSIBILITY FOR THE FINANCIAL REPORT 

The directors of the Company are responsible for the preparation of the financial report that gives a true and fair view in 
accordance with Australian Accounting Standards – Reduced Disclosure Requirements and the Corporations Act 2001 
and for such internal control as the directors determine is necessary to enable the preparation of the financial report that 
is free from material misstatement whether due to fraud or error.

AUDITOR’S RESPONSIBILITY 

Our responsibility is to express an opinion on the financial report based on our audit. We conducted our audit in 
accordance with Australian Auditing Standards. These Auditing Standards require that we comply with relevant ethical 
requirements relating to audit engagements and plan and perform the audit to obtain reasonable assurance whether the 
financial report is free from material misstatement.

An audit involves performing procedures to obtain audit evidence about the amounts and disclosures in the financial 
report. The procedures selected depend on the auditor’s judgement, including the assessment of the risks of material 
misstatement of the financial report, whether due to fraud or error. In making those risk assessments, the auditor 
considers internal control relevant to the entity’s preparation of the financial report that gives a true and fair view in order to 
design audit procedures that are appropriate in the circumstances, but not for the purpose of expressing an opinion on the 
effectiveness of the entity’s internal control. An audit also includes evaluating the appropriateness of accounting policies 
used and the reasonableness of accounting estimates made by the directors, as well as evaluating the overall presentation 
of the financial report.

We performed the procedures to assess whether in all material respects the financial report presents fairly, in accordance 
with the Corporations Act 2001 and Australian Accounting Standards – Reduced Disclosure Requirements, a true 
and fair view which is consistent with our understanding of the Company’s and the Group’s financial position and of 
their performance.

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for our audit opinion.
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Adelaide, 26 September 2014

KPMG Darren Ball 
Partner 

INDEPENDENCE 

In conducting our audit, we have complied with the independence requirements of the Corporations Act 2001.

AUDITOR’S OPINION 

In our opinion the financial report of Pork CRC Limited is in accordance with the Corporations Act 2001, including:: 

i] giving a true and fair view of the Company’s and the Group’s financial position as at 30 June 2014 and of their 
performance for the year ended on that date; and

ii] complying with Australian Accounting Standards – Reduced Disclosure Requirements and  
the Corporations Regulations 2001.

KPMG, an Australian partnership and a member 
firm of the KPMG network of independent member 
firms affiliated with KPMG International Cooperative 
(“KPMG International”), a Swiss entity.

Liability limited by a scheme approved 
under Professional Standards Legislation.
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