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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 revolutionary feed sources and effluent management systems, 
resulting in emissions of less than 1 kg 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. 
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Fiscal 2012 has proven to 
be a busy year for board and 
management, with activities 
focussed on the start-up of the 
new Pork CRC and the orderly 
wind-up of the highly successful 
CRC for an Internationally 
Competitive Pork Industry, 
which operated from 1 July, 
2005 until 30 September, 2011.

While there has been a high 
level of continuity between  
the management teams  
and boards of both, there  
has been a distinct change  
of scientific focus between 
them. The first Pork CRC, as 
its name suggests, focussed 
very strongly on generating 
new science which could 
be translated to reduced 
operational costs for pork 
production in Australia and 
New Zealand and to improved 
product quality of pork and pork 
products. The new Pork CRC, 
by contrast, is focussed on 
increasing the consumer appeal 
of pork, through 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. 

The new Pork CRC has an 
anticipated life of eight years, 
during which it expects to 
receive cash income of  
$20 million from the Australian 
Government, plus $18 million 
in cash and $94 million in-kind 
from its 40 participants. The 
new Pork CRC has four major 
research programs, with a 

significant education component 
embedded in each.

Program 1 is directed towards 
reducing sow confinement, 
initially in pregnancy and then 
during lactation. It is based 
on research findings made 
late in the first Pork CRC, 
which indicated that it might 
be possible to improve sow 
welfare by mating in lactation. 
Program 2 is directed at 
reducing pig medication, in 
particular antibiotic use, by 
improved disease detection and 
control and the development of 
alternative health regimes that 
will obviate the risk of inducing 
antibiotic resistance in pigs  
and other animals. Program 3  
is building on work in the 
previous Pork CRC and is aimed 
at evaluating the nutritional 
and other consumer oriented, 
attributes of pork. Program 4 is 
aimed at reducing the carbon 
footprint of pork production, 
by focussing on reducing the 
energy inputs in the production 
of pig feed and by recovering 
energy from by-product streams.

All four programs face significant 
scientific challenges, as well as 
significant commercialisation 
challenges once the basic 
science has been developed. 
As a result of a competitive 
funding round in the second half 
of calendar 2011, we now have 
some exciting and prospective 
projects underway within each 
program. Time pressures on 
Program 1 are significant, 
as a result of pressure from 
Australian retailers to move 

Welcome to the first annual report of the Co-operative 
Research Centre for High Integrity Australian Pork,  
which commenced operations on 1 July, 2011. 

Chairman’s Report

Dr John Keniry AM
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rapidly to gestation-stall-free 
production in 2014.

Under current Government 
guidelines for the CRC program, 
further funding for a Pork CRC 
will not be available at the end 
of the present Pork CRC i.e. 
after 30 June, 2019. It is the 
clear intention of the board 
and (essential) participants 
that a structure and funding 
arrangement will be in place by 
2019 to effectively continue a 
collaborative research program 
for the pork industry that is not 
reliant on continued funding from 
the Australian Government. To 
this end, the board has a strong 
focus on commercialising IP from 
the present and previous Pork 
CRC in a way that creates an 
income stream that can be used 
to accumulate funds that can be 
applied to research post-2019.

As indicated above, the board 
and senior management of the 
new Pork CRC have maintained 
significant continuity with the 
previous Pork CRC. However, 
there has been a number of 
changes at board level. Nigel 
Smith, Paul Pattison, Andrew 
Maughan and Wayne Pitchford 
stood down from the board 
of the previous Pork CRC, 
having made very worthwhile 
contributions. Andrew Spencer, 
Hugh Wirth and Kathryn Adams 
joined the board of the new 
Pork CRC and are making very 
worthwhile contributions to 
our deliberations. Also, during 
the year, Sam McIvor resigned 
his position with NZ Pork and 
hence stood down from the 

Pork CRC board. He was 
replaced by Chris Trengrove, 
who brings to the board 
first-hand experience of pork 
production in New Zealand and 
of the pork industry generally. 
At the forthcoming AGM in 
November, Brian Halstead will 
stand down, after several years 
of outstanding contributions as 
director and chair of the audit 
committee. He is expected 
to be replaced in both roles 
by Sandra di Blasio. We also 
expect Dennis Mutton to join 
the board as Deputy Chair in 
November. On behalf of all 
participants and all stakeholders 
in Australia’s pork industry, I 
record my sincere appreciation 
for the efforts of all directors, 
both past and present. 

Finally, I want to recognise  
the contributions of our CEO, 
Roger Campbell and his 
management team for their 
enthusiasm and diligence in 
successfully implementing 
the orderly wind-down of the 
previous Pork CRC and the  
start-up of the new Pork CRC. 
With continued direction from  
the board and implementation  
by management based  
on excellent science, another 
successful Pork CRC is assured.

Dr John Keniry, AM 
Chairman

The new Pork CRC has an anticipated life 

of eight years, during which it expects to 

receive cash income of $20 million from  

the Australian Government, plus $18 million 

in cash and $94 million in-kind from its  

40 participants. The new Pork CRC has four 

major research programs, with a significant 

education component embedded in each.
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with particular emphasis on 
confinement free sow and piglet 
management, innovative animal 
health management, enhancing 
the quality and desirability of 
Australian pork, nationally and 
internationally and reducing the 
carbon footprint of our industry. 

It therefore gives me great 
pleasure to bring to you our  
first annual report.

In the 12 months since we were 
granted funding of the new 
Pork CRC we’ve established a 
board, which is again capably 
led by Dr John Keniry, a 
number of board committees 
which are detailed in the annual 
report and, most importantly, 
commissioned 69 projects 
across our four R&D programs. 
The projects are also detailed  
in the annual report.

During the past 12 months 
the Australian industry has 
done relatively well because of 
reasonably high and consistent 
prices and the availability of 
reasonably priced grains and 
other ingredients. Globally, 
things have been considerably 
more difficult and it would seem 
that the low cost/ low price 
model for producing pork is no 
longer a guarantee of success 
and that there will be a move 
to more sustainable systems 
based on higher value.

With the possible exception 
of rising grain and feed costs, 
the single biggest issue facing 

the global pork industry is 
the housing of gestating 
sows. Driven by retailers and 
consumers, the issue is a 
challenge for all pork producing 
countries. The Pork CRC’s 
Program 1 (Confinement-free 
sow and piglet management) 
has supported innovative 
projects in the area and 
attracted some excellent 
students, who will be the first 
trained to operate in systems 
representing major shifts in how 
pork is produced. Developing 
new systems and/or strategies 
that benefit the sow and her 
progeny and also which work for 
producers will be a challenge. 
However, I’m confident we 
have the researchers and 
students and support from 
our commercial participants to 
deliver desirable outcomes to 
industry. We are already leading 
the world in the area and should 
be able to carve out a genuine 
competitive advantage for the 
Australian industry.

The other area increasing 
in importance globally is 
antibiotics use in pork 
production. There is increasing 
evidence of rapid resistance 
to antibiotics commonly used 
in pork production to the point 
that many are now ineffective. 
Program 2 (Herd Health 
Management) will develop 
alternative means of improving 
pig health through better 
diagnostics, reducing pathogen 
loads in the environment and 

the animal, and by developing 
effective alternatives to 
antibiotics.

Program 3 (Healthy Pork 
Consumption) will tie the gains 
made in the other programs 
to enhance the demand for 
High Integrity Australian Pork 
nationally and internationally.

We have appointed a Postdoc 
position in pork quality –  
Dr Cameron Jose, co-funded 
with the Department of 
Agriculture and Food WA,  
who will initially establish 
exactly where we sit in terms 
of the quality of our product, 
and then develop means of 
improving those aspects most 
constraining further improvement 
in consumer perceptions and 
demand. I think Cameron will 
have a major impact on where 
we go with the quality of our 
product.

We will also build on the human 
health attributes of Australian 
pork established in the first Pork 
CRC and have really innovative 
projects looking at the benefits 
of pork to children, the elderly 
and the population in general.

The University of Melbourne 
is leading projects which 
will develop a predictive 
model of pork quality that will 
hopefully become the basis 
for providing the supply chain 
with information on how to 
assure that only the highest 
quality pork is produced. 

The CRC for High Integrity Australian Pork (Pork CRC) 
will play an integral role in differentiating the Australian 
industry on the basis of how pork is produced…

CEO’s Report 
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The University of Melbourne 
is also comparing the eating 
quality of pork produced under 
Australian conditions with that 
produced under the conditions 
of the major exporters of pork 
to Australia, namely the USA 
and Denmark. The program, 
which involves APL marketing, 
is strong and promises to 
increase returns on investment 
in the other three programs 
and provide consumers with a 
healthy and desirable product.

Program 4 (Carbon conscious 
nutrient inputs and outputs) 
is all about reducing carbon 
output. We have established a 
Bioenergy Support Program at 
the University of Queensland and 
have a producer based panel 
to advise the researchers and 
industry on where investment 
is needed in the area of Biogas 
production and utilisation.

We will continue our previous 
work on grain processing as 
it impacts nutrient utilisation 
and carbon outputs. It is now 
obvious that how a grain and 
other ingredients are processed 
has the single biggest impact 
on the energy value of the 
grain/ingredient and there 
is considerable room for 
improvement in grain processing 
across the industry.

Program 4 will also investigate 
the use of algae as a feed 
source for pigs.

The programs are challenging 
and markedly different from  
the first Pork CRC, which was 
all about cost and efficiency.  
The outcomes will be crucial 
to the longer term success of 
the Australian pork industry, 
which has shown by more 
recent decisions on the housing 
of gestating sows and the 
uptake of Biogas production 
and utilisation systems that it  
is ready to change.

The success of the CRC for 
High Integrity Australian Pork 
will, like the first Pork CRC, 
rely on the innovativeness of 
our researchers, students and 
producers, and the willingness 
of producers to use the systems 
and new technologies and 
information generated through 
the Pork CRC.

The initial signs are good and I 
look forward to working with you 
all in delivering outcomes that 
will help transition the Australian 
pork industry into something 
that will excite consumers 
and the community and 
make Australian pork unique 
internationally.

Dr Roger Campbell 
CEO

The University of Melbourne is leading projects which will develop  

a predictive model of pork quality that will hopefully become the basis  

for providing the supply chain with information on how to assure that  

only the highest quality pork is produced. 

Dr Roger Campbell
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The Pork CRC Limited was established in April 2011  
as a company limited by guarantee.

Structure

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 the CRC 
are met through effective 
collaboration

 � Many of the participants in 
the Pork CRC are also end 
users of the technology that 
is being developed, thereby 
facilitating rapid uptake 
and collaborative working 
relationships to ensure 
outputs remain commercially 
focused.

Members

Pork CRC Limited Board

Chief Executive OfficerProgram Leaders

Research Manager

Board Committees:

Office Administrator Finance Manager

LEgEnd

Owners 
Officers/employees 
Consultants

Research and Development

Commercialisation and Adoption

Audit

Nomination

Remuneration

Organisation Chart

Business Manager
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The Board is responsible for decisions relating to the 
spending of Pork CRC Limited funds, the research 
program, protection and commercialisation of intellectual 
property, as well as management of the Pork CRC. 

governance

The Board met six times during 
the 2011–12 reporting period. 

Individual Directors have a 
right to obtain information 
necessary for them to discharge 
their duties from executives 
employed by the Pork CRC.  
The Pork CRC Board has 
approved the Governance 
Charter that provides the 
procedures for Directors to seek 
independent professional advice, 
at the expense of the company 
if any Director wishes to do so, 
subject to prior agreement of  
the Chairman which is not to  
be unreasonably withheld.

Board membership consists of:

 � an independent chair. 

 � a director nominated by 
Australian Pork Limited.

 � 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.

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. 

Catching up after the launch 
of the CRC for High Integrity 
Australian Pork in Adelaide were 
Anthony Murfett, Acting General 
Manager, Cooperative Research 
Centres Research Division with the 
Department of Innovation, Industry, 
Science and Research, Dr Roger 
Campbell, Pork CRC CEO and 
Neville Stevens AO, Chairman  
of the CRC Committee.

PORK COOPERATIVE RESEARCH CENTRE 7



Mr Brian Halstead Mr Rod Hamann

Mr Sam McIvor

The Board of Directors for the financial year 2011–2012.

directors and Officers

Professor Simon Maddocks

Professor Robert van Barneveld

Ms Kathryn Adams

Mr Andrew Spencer Mr Chris Trengrove

Dr Roger Campbell

Mr Kenton Shaw 
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Professor John Pluske

Mr Nigel Smith

Dr John Keniry AM

dR JOhn KEniRy AM  
BSc (hons), Phd, FRACi,  

FTS, FAiCd

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.

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 two 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. 

MR BRiAn hALSTEAd  
BE (hons), BEc, CPA

Mr Halstead has held the 
positions of Past Chairman 
Peer Support Foundation, 
Freightcorp, Past Director 
– Greening Australia NSW, 
Unilever Australia Ltd and 
Unilever New Zealand  
and Commercial Director  
EOI Division, Director and 
Trustee Unilever Aust 
Superannuation Fund. 

MR ROd hAMAnn  
RdA(Ag)

Mr Hamann currently holds the 
positions CEO and Managing 
Director of Australian Pork Farms 
Group Limited plus Chairman  
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 SAFF.

Current	Directors

Dr Hugh Wirth AM
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directors and Officers continued

PROFESSOR SiMOn 
MAddOCKS  
Phd, BAgSci (hons), FAiAST, FAiCd

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 Director of 
the Menzies Foundation in 
Melbourne. He has extensive CRC 
experience in research, education, 
management and governance, 
and has held previous Board 
positions with the Salinity CRC 
and Pest Animal Control CRC. 

PROFESSOR  
JOhn PLuSKE 
BSc(Agric)(hons), Phd (WA)

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. 

MR KEnTOn ShAW  
BAppSci, graddip ManMgt

Mr Shaw is currently General 
Manager – Farming Operations 
for Rivalea Australia, having held 
the role since 2007. A graduate 
of Qld University, Mr Shaw began 
employment with Bunge 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 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 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. He 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 replaced  
Sam McIvor, after Mr McIvor 
resigned from the Board  
on February 28, 2012.  
Mr Trengrove has been a 
Director of NZ Pork for the past 
15 years and was Chairman for 
nine years until August 2011. 
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. Mr Trengrove was 
very supportive of NZ Pork’s 
initial decision to join the Pork 
CRC at its inception in 2005.

PROFESSOR 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. 
Professor van Barneveld is 
a Non-Executive Director 
of the Ridley Corporation, a 
Specialist Director of Australian 
Pork Limited, Chairman of 
Porkscan Pty Ltd, a Director 
of Pig Improvement Company 
Australia Pty Ltd, Barneveld 
Nutrition Pty Ltd, the BECAN 
Consulting Group Pty Ltd. In 
addition, he is President of 
the Board of Management 
of Autism Queensland Inc. 
In addition to working as a 
consultant research scientist 
and nutritionist, Professor van 
Barneveld acts as General 
Manager of the CHM Alliance 
Pty Ltd.

dR hugh WiRTh AM 
KSJ BvSc (hons) dvSc (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 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 and state government 
and industry animal welfare 
advisory committees covering 
many animal species. He is 
currently a member of the 
Australian Animal Welfare 
Advisory Committee (AusAWAC) 
and the Victorian Animal Welfare 
Advisory Committee.
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dR ROgER CAMPBELL 
dip Ag Science, B.Agr.Sc,  

Masters, Phd 

Dr Campbell was CEO of  
the CRC for an Internationally 
Competitive Pork Industry  
and is the CEO of the CRC  
for High Integrity Australian 
Pork. Dr Campbell spent  
five years as the CEO of 
Ausgene, an Australian-based  
genetic company located  
in Bloomington, Illinois, USA.

Dr Campbell has extensive 
research experience in the 
areas of physiology and nutrition 
and was General Manger of 
Technical Services for Bunge 
Meat industries (now Rivalea 
Australia). He also spent time  
as a visiting research scientist 
with the USDA at Beltsville 
Maryland, USA.

MR SAM MCivOR 
B.Ag, dip.Ag.Sc,  

dip.Bus.Admin MBA

Mr McIvor is currently CEO  
of Preston Corp Ltd based  
in Wellington New Zealand.  
He was formerly CEO of  
New Zealand Pork, a director 
of New Zealand Feed 
Manufacturers Association 
and Retail Meat New Zealand. 
He has also held previous 
positions with Meat and Wool 
New Zealand in Research and 
Development and Information 
Transfer as well as with Heinz 
Wattie in Supply Management.

MR nigEL SMiTh 
dip Ag Sci (dookie), FAiCd

Mr Smith was formerly Managing 
Director of Rivalea (Australia) 
Pty Ltd (formerly QAF Meat 
Industries). Rivalea (Australia) Pty 
Ltd is the largest fully integrated 
pork production company in 
Australia and is listed in the top 
30 pork production companies 
worldwide. He was employed  
by Rivalea (Australia) Pty Ltd  
for 33 years and retired at the 
end of 2006. He was Chairman  
of Diamond Valley Pork  
(2001–2006) a joint venture 
company specialising in the 
slaughter and boning of sows. 
He was an inaugural Director 
and Deputy Chairman of 
Australian Pork Limited (APL) 
from 2001–2007. He was acting 
Chairman for six months in 
2005. He also served on other 
Pork Industry bodies for 15 years  
prior to APL being formed. 

Directors	Retiring	in	Term

MR gEOFF CROOK  
BSc (hons), FCA, gAiCd

Mr Crook was appointed 
to the position of company 
secretary on the company’s 
incorporation in 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 
prior to that held the position 
of Chief Financial Officer and 
Company Secretary of an ASX 
listed software company.

Company	Secretary
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Board Committees

The primary function of the 
Committee is to provide 
leadership for the research 
conducted by 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, along 
with Program Leaders and a 
Pork CRC director with animal 
welfare expertise.

 � Dr John Keniry, Pork CRC, 
Director (Chair)

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

 � Mr Graeme Crook, Pork 
CRC, Research Manager

 � Mr Geoff Crook, Pork CRC, 
Committee Secretary

 � Dr Jeff Downing, University 
of Sydney

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

 � Professor 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, DAFWA

 � Associate Professor Mark 
Nottle, University of Adelaide

 � Mr Robert Parkes, Ridley 
AgriProducts Pty Ltd

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

 � Dr Chris Richards, Chris 
Richards & Associates Pty Ltd

 � Professor Allan Tilbrook, 
SARDI

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

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

 � 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)

 � Dr Roger Campbell (CEO, 
Pork CRC Ltd)

 � Mr Geoff Crook (Company 
Secretary, Pork CRC Ltd)

 � Professor Simon Maddocks 
(SARDI)

 � Mr Kenton Shaw (Rivalea 
Australia Pty Ltd)

 � Mr Andrew Spencer 
(Australian Pork Ltd)

 � Mr Chris Trengrove 
(Independent Director)

 � Professor Robert van 
Barneveld (CHM Alliance)

Commercialisation	and	Adoption	Committee

Membership as of June 30, 2012
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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 Pork CRC Directors, 
including an independent 
representative:

 � Mr Brian Halstead, 
Independent Director,  
Pork CRC (Chair).

 � Dr Roger Campbell, 
CEO, Pork CRC

 � Mr Geoff Crook, Committee 
Secretary, Pork CRC

 � Ms Sandra Di Blasio,  
Pork CRC

 � Mr Kenton Shaw,  
Director, Pork CRC.

Directors’	Meetings

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

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

July 1, 2011 to June 30, 2012

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

 � 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

 � Mr Rod Hamann

 � Mr Andrew Spencer

 � Professor Rob  
van Barneveld

Nomination	Committee
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Board Committees continued

Research	and		
Development	Committee

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

Meetings held:  
September 19, 2011, February 6 & June 1, 2012 

MEMBERS A
P

P
O

in
T

E
d

R
E

S
ig

n
E

d

A
T

T
E

n
d

A
n

C
E

dr John Keniry (Chair) 3

dr Roger Campbell 3

dr darryl d’Souza 3

Professor Frank dunshea 2

Mr Rod hamann 3

Professor Paul hughes Oct  
2011

1

dr Brian Luxford 3

dr Bruce Mullan 3

Associate Professor  
Mark nottle

3

Mr Robert Parkes 3

Professor John Pluske 1

dr Chris Richards 3

Professor Alan Tilbrook Oct  
2011

1

Mr Chris Trengrove March 
2012

1

Professor Robert van 
Barneveld

3

Mr Bruce Welch March 
2012

0

dr hugh Wirth 3

Mr geoff Crook  
(Committee Secretary)

3

Mr graeme Crook  
(Research Manager)

3

Board	of	Directors

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

Meetings held:  
July 27, October 20, November 17, 2011, Feb 23, April 20  
& June 19, 2012

MEMBERS A
P

P
O

in
T

E
d

R
E

S
ig

n
E

d

A
T

T
E

n
d

A
n

C
E

dr John Keniry (Chair) 6

Ms Kathryn Adams Nov 17 
2011

4

dr Roger Campbell July 26 
2011

0

Mr Brian halstead 5

Mr Rod hamann 6

Professor Simon 
Maddocks

6

Mr Sam Mcivor Feb 28 
2012 

4

Professor John Pluske 5

Mr Kenton Shaw 6

Mr nigel Smith Nov 17 
2011

1

Mr Andrew Spencer 5

Mr Chris Trengrove March 16 
2012

2

Professor Robert van 
Barneveld

5

dr hugh Wirth 5

Mr geoff Crook  
(Company Secretary)

6
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Commercialisation		
and	Adoption	Committee

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

Meetings held: 
November 7, 2011, February 7, February 22 & June 8, 2012

MEMBERS A
P

P
O

in
T

E
d

R
E

S
ig

n
E

d

A
T

T
E

n
d

A
n

C
E

Ms Kathryn Adams  

(Chair from March 2012)

Nov 
2011

4

dr Roger Campbell 4

Professor Simon 
Maddocks

4

Mr Sam Mcivor  
(Chair until Feb 2012)

Feb  
2012

3

Mr Kenton Shaw 4

Mr Andrew Spencer 3

Mr Chris Trengrove Mar 
2012

1

Professor Robert van 
Barneveld

4

Mr geoff Crook  
(Committee Secretary)

4

Audit	Committee

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

Meetings held:  
November 1, 2011, April 2 & May 30, 2012

MEMBERS A
P

P
O

in
T

E
d

R
E

S
ig

n
E

d

A
T

T
E

n
d

A
n

C
E

Mr Brian halstead (Chair) 3

dr Roger Campbell 2

Ms Sandra di Blasio May 
2012

1

Mr Kenton Shaw Nov 
2011

2

Mr nigel Smith Nov 
2011

1

Mr geoff Crook  
(Committee Secretary)

3

Meeting dates: Meetings are held as required.

Meetings held: October 17, 2011 & June 18, 2012

MEMBERS A
P

P
O

in
T

E
d

R
E

S
ig

n
E

d

A
T

T
E

n
d

A
n

C
E

dr John Keniry (Chair) July 
2011

2

Mr Rod hamann July 
2011

2

Mr Andrew Spencer July 
2011

2

Remuneration	Committee

Nomination	Committee

MEMBERS A
P

P
O

in
T

E
d

R
E

S
ig

n
E

d

A
T

T
E

n
d

A
n

C
E

dr John Keniry (Chair) July 
2011

2

Mr Rod hamann Nov 
2011

2

Mr Sam Mcivor Nov 
2011

Feb 
2012

2

Mr Andrew Spencer July 
2011

2

Professor Robert van 
Barneveld

Nov 
2011

2

Meeting dates: Meetings are held as required.

Meetings held: October 17, 2011 & June 18, 2012
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Throughout the reporting period, 
the Pork CRC was administered 
by the Chief Executive Officer 
(Dr Roger Campbell), Business 
and Finance Manager/ 
Company Secretary (Geoff 
Crook), Research Manager 
(Graeme Crook), Office Manager 
(Suzanne Merry) (until May 21, 
2012) & 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 8303 7683

Mob:  0407 774 714

Fax:  08 8303 7686

Email:  roger.campbell
 @porkcrc.com.au 

gEOFF CROOK 
Business and Finance 
Manager/Company 
Secretary 

Tel:  08 8303 7684

Mob:  0439 180 347

Fax:  08 8303 7686

Email:  geoff.crook
 @porkcrc.com.au 

gRAEME CROOK  
Research Manager

Tel:  08 8303 7973

Mob:  0417 805 422

Fax:  08 8303 7686

Email:  graeme.crook
 @porkcrc.com.au

SuzAnnE MERRy  
Office Manager  
(until May 21, 2012)

Tel:  08 8303 7685

Fax:  08 8303 7686

Email:  suzanne.merry
 @porkcrc.com.au

REBECCA SMiTh  
Office Administrator

Tel:  08 8303 7743

Fax:  08 8303 7686

Email:  rebecca.smith
 @porkcrc.com.au 

Management

Dr Roger Campbell

Suzanne MerryGraeme Crook Geoff Crook Rebecca Smith
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Research  
Program  
Reports
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P
R

O
G

R
A

M
S

Confinement-free Sow and Piglet 
Management1
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

Projects funded within each Subprogram are 

summarised in the following tables and, where relevant, 

a brief description of Research Highlights relating to the 

2011–2012 reporting period are included.
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1 Confinement-free  
Sow and Piglet Management

PROGRAM

The major outcomes will revolve 
around:

 � New pig production systems 
based on confinement-free 
sow and piglet management.

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

 � Modern, robust  
genotypes (dam lines) 
suited to confinement-free 
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.

The program is comprised of 
three subprograms that address 
the major components that will 
lead to the above outcomes.

Program 1 will support 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
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Subprogram 1A:  
Mating and lactating innovations

Subprogram Leader: 
Professor 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 
& Murdoch

172,006* 
932,910**

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

W van Wettere University of Adelaide, 
SARDI & APFG

123,643* 
1,039,843**

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

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

145,795* 
1,036,445**

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

95,415* 
572,925**

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

50,000* 
210,056**

In this, and all subsequent Project tables – *Cash Budget ** Project Budget

Projects within subprogram 1A will develop 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 “gRAdUAL” WeANINg SySteMS 

SUbPROgRAM 1C MANAgeMeNt Of WeANed SOWS IN gROUPS
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Confinement-free  
Sow and Piglet Management continued

Research Highlights for Subprogram 1A 

1

tAbLe 1:  ReSPONSe Of LACtAtINg SOWS tO OeStRUS INdUCtION PROCedUReS INItIAted At dAy 18  
 Of LACtAtION (dOWNINg).

LItteRS SePARAted  
fOR 3 CONSeCUtIve dAyS Pg600 N

SOWS MAted  
by dAy 26 (%)

fARROWINg 
RAte (%)

tOtAL 
bORN

tOtAL 
bORN ALIve

16 hrs – 27 85 86 11.4 10.4

16 hrs + 29 93 85 12.6 11.7

8 hrs + 28 78 67 12.6 11.7

PROjeCt 1A-101: 
StRAtegIeS tO 
eNHANCe OeStRUS 
INdUCtION IN 
LACtAtINg SOWS 
J Downing

There can be benefits for the 
litter by extending lactation 
without reducing the number of 
pigs weaned per sow per year. 
Results from a project in the 
previous Pork CRC program 
established that it was possible 
to induce a fertile oestrus in 
lactating sows at 24–25 days 
after farrowing. Further work in 
Project 1A-101 examined the 
effects of various treatments 
involving administration of 
PG600 combined with piglet 
separation during lactation  
on the expression of oestrus 
and ovulation during lactation.  
Sows can be induced to display 
oestrus as early as day 14  

of lactation although day 
16–18 is more likely the earliest 
limit for successful farrowing 
rates and subsequent litter 
size. Administration of PG600 
combined with piglet separation 
overnight for at least three 
days resulted in a consistent 
response of oestrus and 
ovulation and good subsequent 
litter outcomes, but obviously 
affected the growth of piglets.

The results of one of the 
experiments where boar 
exposure was limited to 
fenceline contact in the 
farrowing shed are shown in 
Table 1. Successful rates of 
lactational oestrus induction 
were possible with overnight 
separation of the litter for  
16 hours for three days without 
the use of PG600. An eight 
hour period of piglet separation 
for three days supports the 

induction of oestrus but there 
remain reservations, with 
possible negative effects  
on farrowing rate (Table 1). 

Fenceline boar exposure alone 
was not a sufficient stimulus 
to induce oestrus in a high 
percentage of lactating sows. 
This manner of boar exposure 
resulted in some sows showing 
standing oestrus but failing to 
ovulate. Another interesting 
finding of this project was the 
extent of spontaneous ovulation 
in lactating sows. Around 15% 
of sows had spontaneously 
ovulated during lactation.  
This has major implications for 
any lactational oestrus induction 
protocol and also for the 
conventional dogma that sows 
need to be weaned before they 
will return to oestrus.

PROjeCt 1A-101 StRAtegIeS tO eNHANCe OeStRUS INdUCtION  
IN LACtAtINg SOWS 

PROjeCt 1A-102: MANAgINg tHe SOW tO StIMULAte  
LACtAtIONAL OvULAtION 

MAtINg ANd LACtAtION 
INNOvAtION

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 has committed to 
the introduction of production 
systems that eliminate the use of 
sow confinement. The effective 

mating of sows in lactation can 
form the basis for an entirely 
new reproductive management 
paradigm that improves welfare 
and production efficiency 
without the need for sow 
confinement. 
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PROjeCt 1A-102: 
MANAgINg tHe SOW tO 
StIMULAte LACtAtIONAL 
OvULAtION  
W van Wettere

This project has also provided 
good consistent responses to 

induction procedures involving 
much more boar stimulation 
by moving the lactating sows 
to the Detection Mating Area 
and providing direct physical 
contact with boars for up to 
10–15 minutes each day until 
oestrus is observed. In a small 

study, a reduction in suckling 
pressure by decreasing litter 
size at the start of the induction 
period appeared to provide a 
good consistent response and 
satisfactory subsequent litter 
size (Table 2). 

tAbLe 2:  ReSPONSe Of LACtAtINg SOWS tO OeStRUS INdUCtION PROCedUReS INItIAted At dAy 18  
 Of LACtAtION (teRRy et AL.) 

LItteR SIze eStAbLISHed 
At dAy 18 N

SOWS MAted  
by dAy 30 (%)

fARROWINg 
RAte (%) tOtAL bORN

tOtAL 
bORN ALIve

10 18 55 90 9.3 9.2

7 18 83 67 13.0 12.2

5 18 89 75 12.4 11.6

3 18 94 94 11.4 10.7

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 neonates 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 
developing and evaluating 
farrowing and lactation systems 
that do not constrain the sow 
prior to, during or after the 
farrowing process and during 
the lactation period. 

Prior to Australian pig producers 
adopting farrowing pen systems, 
it is essential that the systems 

are evaluated under Australian 
climatic and production 
conditions, both during summer 
and winter, enabling modification 
of the design if required. Another 
two research projects have also 
begun and include an evaluation 
of several alternative farrowing/
lactation housing systems under 
Australian conditions, particularly 
during the summer months. 

1A-105 will examine two 
confinement-free farrowing and 
lactation systems for Australian 
conditions that meet the needs 
of the sow, the piglet and 
the stockperson. The project 
began in January 2012 and 
the pre-weaning mortality rates 
in sows and litters housed in 
the low confinement PigSAFE 
system are now approaching 
commercially acceptable 
figures. The improvement over 
time could be due to better 
environmental conditions during 
winter and/or that stockpeople 
are becoming more confident 
in working within this new loose 
farrowing system. 

OtHeR PROjeCt 
UPdAteS

Three projects began in 
February, 2012 with the desired 
overall outcome to develop a 
simple, commercially applicable 
method of stimulating oestrus 
expression in lactating sows, 
whilst maintaining farrowing 
rates and subsequent litter size 
comparable to conventionally 
weaned sows. 

These projects will investigate 
aspects of: 

 � boar exposure. 

 � suckling regimes. 

 � parity. 

 � litter size. 

 � lactation housing systems 
that may affect the response. 

1A-103 is comparing induction 
procedures at day 21 or day 28 
for first litter sows at Roseworthy 
and is getting satisfactory 
response at both times. 

1A-104 is investigating 
reduction in litter sizes at APFG. 
Different lactation housing 
systems involving grouping 
sows and multi-suckling 
systems will be examined in 
later studies. 

1A-106 is investigating reduced 
litter separation and direct boar 
exposure to induce ovulation 
at Rivalea. They have concerns 
about practicalities and stress 
response of introducing boar 
into small groups of sows on 
the DMA area to stimulate 
response. 

The preliminary results of 
these studies together with the 
results of the previous Pork 
CRC projects in this area will 
be reviewed in August, 2012 
to provide direction to the 
R&D program to identify the 
induction strategies that may 
be more easily implemented in 
commercial pork production.
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Confinement-free  
Sow and Piglet Management continued

1

Subprogram 1B will use 
controlled separation of the 
sow and piglet during lactation 
without compromising welfare 
to reduce weaning stress and 
eliminate the post weaning 
growth check. Gradual 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.

There have only been  
a couple of small projects 
initiated within this subprogram. 
More investment in this program 
is expected as new housing 
and management systems in 
lactation that are commercially 
viable are developed in the  
other subprograms.

Subprogram 1b:  
“gradual” Weaning Systems 

Subprogram Leader: Professor 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 15,665* 
143,165**

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**

Subprogram 1C: Management of Sows in groups

Subprogram Leader: Professor Paul Hemsworth, University of Melbourne

The 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.

Australian Pork Limited pig 
producers have 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 will 
accelerate this timetable, as 
well as place further restrictions 
on the housing of sows during 

gestation. The investment in 
Subprogram 1C will be directed 
to reduce, and ultimately, 
eliminate the need for sow 
confinement during farrowing, 
lactation and gestation. 
The period of gestation is 
the immediate focus of this 
subprogram.
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Two major research projects 
were approved earlier in 2012 
and are about to commence. 
The research projects will 
address space allowances 
for group housed sows 
during gestation and mixing 
strategies to develop stable 
groups of pregnant sows and 
define space allowances for 
group housed sows during 
gestation that are consistent 
with optimum reproductive 
performance and welfare 
outcomes. The main outcome 
expected from these studies will 
be quantitative space allowance 
for dry sows in groups that 
meet welfare and productivity 
expectations and practical 
mixing strategies that can form 
stable groups of sows and 
can be easily implemented in 
practical pig production units. 

1C-104 – Another study 
has begun to monitor the 
performance and welfare of 
sows and their piglets when 
moved from the conventional 
farrowing crate to a loose 
housing system at day three  
of lactation 

1C-110 – In addition to the 
R&D program, Pork CRC will 
deliver workshops in October, 
2012 that are designed to 
provide the opportunity for pork 
producers that have already or 
are contemplating shifting to 
group housing systems during 
gestation, to discuss the options 
available to them. 

There are two carryover projects 
from the previous Pork CRC.

PROjeCt 1C-101: 
PHySICAL ANd 
NUtRItIONAL 
INteRveNtIONS tO 
RedUCe SOW LAMeNeSS 
R van Barneveld

The first two experiments to 
assess the genetic basis to 
sow lameness and examine the 
effects of trimming interventions 
to reduce sow lameness and 
increase longevity are underway. 

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

48,250* 
298,555**

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

180,116* 
843,730**

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

1C-105 Optimising the management of group-housed 
gestating 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 & 
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

G Crook  Pork CRC 100,000* 
100,000**

PROjeCt 1C-102: 
effeCtS Of AggReSSIve 
CHARACteRIStICS  
Of INdIvIdUAL SOWS 
ANd MIxINg StRAtegIeS 
ON tHe PROdUCtIvIty 
ANd WeLfARe Of 
gROUP-HOUSed 
geStAtINg SOWS 
P Hemsworth

The project has developed 
methodology to be able to 
predict aggressiveness in sows, 
which is being used to assign 
sows that display various levels 
of aggressiveness into groups to 
determine whether homogeneous 
or heterogeneous groups of sows 
exhibit more aggression when 
mixed into groups. The aim of the 
project is to reduce aggression 
after mixing by allowing a stable 
social hierarchy to be more 
quickly achieved.
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Confinement-free  
Sow and Piglet Management continued

1
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

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

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 Australia

David Lines Industry 
Placement 
Program

R Hamann APFG
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Rebecca Athorn Kate Plush Clara Singh Megan Verdon

Josephine Wilkinson Robyn Terry David Lines Anthony Martyniuk

More than 20 honours, masters, PhD candidates and postdocs attended the Pork CRC/APL Student Workshop on Scientific Presentations at Pan Pacific Pork 
Expo 2012 at the Gold Coast Convention and Exhibition Centre, May 15, 2012.
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2
Herd Health Management

PROGRAM

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 development of more 
robust genetic lines more 
resilient to environmental 
constraints including disease. 
Coupled with this will be 
research into additional tools 
such as vaccines and nutrition 
modifications. 

Program 2 is comprised of 
three subprograms that address 
the major components that will 
lead to the above 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
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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 / 
Murdoch University

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 49,490* 
147,932**

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

T Riley University of WA 53,102* 
99,002** 

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

J Pluske Murdoch University 74,342* 
295,504**

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

M Ward University of Sydney 270,500* 
542,000**

2a-107 Antibiotic 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 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 48,743* 
198,080**

Project 2a-101:  
vaLiDatioN of a Data 
coLLectioN ProtocoL 
oN auStraLiaN  
Pig farMS  
P Mitchell

The project commenced this 
year in the area of monitoring 
antibiotic use across Australian 
farms. This will allow the 
industry for the first time to 
track antibiotic use and also 
determine the effectiveness of 
the strategies developed by the 
Pork CRC to minimise their use.

Project 2a-102: 
reaL-tiMe DetectioN 
of airborNe 
PatHogeNS iN tHe 
Piggery  
M Marenda

Research also commenced 
looking at measurement of 
environmental pathogen loads, 
focusing on E. coli. 

Project updates
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Herd Health Management continued

2
Subprogram 2b: Healthy robust 
Pig genotypes 

Subprogram Leader: Dr Pat Mitchell, Australian Pork Limited

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 of this 
research Program 2B. A number 
of outputs and research results 
have been achieved so far, 
which are outlined in more  
detail below. 

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 Estimation of genetic parameters for immune-
competence and other physiological-priority  
traits for use in selection of disease resilience

S Hermesch UNE & NSW DPI – AGBU 149,335*  
410,915** 

research Highlights 

Project 2b-102: 
DeveLoPMeNt 
of ecoNoMic 
MetHoDoLogy 
to iNcorPorate 
robuStNeSS iN Pig 
breeDiNg PrograMS  
S Hermesch

This is a collaborative Project 
between Dr Peter Amer at 
AbacusBio, Dunedin in New 
Zealand and Dr Susanne 
Hermesch at the Animal Genetics 
and Breeding Unit (AGBU), a joint 
venture between NSW DPI and 
University of New England. A tool 
has been developed to derive 
economic weights for a wider 
range of traits which will allow pig 
breeding companies to develop 
more sustainable breeding 
objectives for their pig breeding 
programs. This tool encompasses 
a number of sow traits and traits 
defined for the growing pig. 

In addition, methodology was 
outlined to discuss the basic 
conditions that affect economic 

importance of robustness as 
defined by genetic variation in 
consistent performance across 
environmental conditions. This is 
a new research area and basic 
principles were defined that can 
be applied to specific situations 
in animal breeding. In particular 
the definition of profit equations 
that quantify the economic 
impact of varying responses 
of pig genotypes to variation 
in environmental conditions 
requires new methodology.  
This research topic was 
explored in this Project by 
evaluating a number of the 
underlying assumptions of profit 
functions required to quantify 
the economic benefits of more 

consistent performance of pig 
genotypes across environments. 

Sow trait breeding  
objectives model

The sow component of the 
breeding objectives model 
uses equations to define the 
economic values of number of 
piglets born alive (considering a 
fixed number of sows for a small 
operation, versus a fixed piglet 
output for a large operation), 
piglet survival (separate traits 
for survival at birth, versus to 
weaning, versus post-weaning), 
age at puberty, sow mature 
weight (considering sow mature 
weight affects gilt rearing costs, 
cull sow salvage value, and 
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extra housing and maintenance 
feed requirements for large 
sows) and number of parities 
as a measure of sow longevity. 
The model uses simple and 
transparent equations as much 
as possible. The model inputs 
are separated into biological 
constants which are expected 
to remain unchanged, and 
other farm descriptors such as 
operational and feed costs, that 
might vary from farm to farm. 
Separating this latter group of 
inputs makes customisation 
of the breeding objective a lot 
more straight forward.

Finishing breeding  
objectives model

The finishing model estimates 
economic values for average 
daily gain (direct and maternal 
components), feed conversion 
ratio (or daily feed intake if 
preferred), carcase fat depth 
at P2, and weight of primal 
cuts. Simple and transparent 
equations are used where 
possible. The calculations also 
can take account of less than 
perfect relationships between 
feed conversion ratio and feed 

intake during a test period 
and these same traits when 
considered over the whole life  
of the pig. 

Model deployment

A spreadsheet for computing 
economic values for individual 
traits has been developed. 
The spreadsheet has a large 
number of worksheets, which 
capture the assumptions 
and calculations required to 
define the breeding objective. 
The spreadsheet generates a 
summary table of economic 
values, but also formatted 
tables of intermediate 
calculations and assumptions 
which can be readily pasted 
from the spreadsheet into 
reports and other documents 
as required. Inputs are divided 
into those that are required 
to customise the breeding 
objective to a particular 
situation or operation, versus 
those that either have minimal 
impact, or alternatively act as 
biological constants which are 
not expected to change over 
time, or across farms.

Screenshot of Pig Economic 
Value Model developed in 
Project 2B-102.
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Herd Health Management continued

2

Figure 1: Distribution of means or least squares means for lifetime growth rate and backfat for herd-month contemporary groups (CG) of 
pigs (Mean: mean phenotypic performance of CG, LSM1: least squares means from linear mixed model fitting fixed effects only; LSM2:  
least squares means from a sire model, LSM3: least squares means from an animal model).

Project 2b-101: 
QuaNtifyiNg variatioN 
iN eNviroNMeNtS 
witHiN aND  
acroSS HerDS  
S Hermesch

Animals have the ability to 
respond to differences in 
the environment, known as 
environmental sensitivity. 
Different genotypes may not 
respond in the same way to 
diverse environments leading 
to genotype by environment 
interactions, which have 
implications for breeding 
programs if animals are  
selected in one specific 
environment and progeny are 
expected to perform well in  
a wide range of environments. 
Breeding programs have 
focused on improving mean 
performance of pig genotypes 
and so far have paid little 
attention to incorporating 
environmental sensitivity  
in selection decisions.

A number of factors such as 
air quality, housing, feed quality 
and health status define specific 
environmental conditions a 
pig may experience during 
the growth phase, affecting its 
performance. Information about 
individual environmental factors 
affecting performance is usually 
not available on farm and other 
measures are required to define 
the quality of the environment 
a pig has experienced. Pigs 
raised together in one group or 
at a similar time are exposed to 
the same overall environmental 
conditions. This aspect may be 
used to define the quality of an 
environment based on the mean 
performance of a group of pigs. 

Performance records from 
over 265,000 pigs recorded 
in nine herds over a ten-year 
period were used for the 
analyses. There were genetic 
links between herds because 
a proportion of sires had 
progeny recorded across herds. 
Methodology and models were 
developed to quantify variation 
in environments within and 

across herds and to evaluate 
whether there were any breed by 
environment interactions or sire 
by environment interactions.

Variation in environments

The variation in environmental 
conditions was quantified 
through predictors of the 
mean performance of a group 
of pigs that were born in the 
same herd during a one-month 
period of time (contemporary 
group, CG). Alternative models 
were used to predict the 
mean performance of each 
CG. The distribution of mean 
performance of CGs showed 
a spread of about 150 g/day 
for growth rate and a spread of 
about 5 mm for backfat across 
herds and years independent 
of the model used (Figure 1). 
This considerable spread in 
mean performance of CG was 
observed in high-health herds 
with good overall husbandry 
and management conditions 
showing that even in these 
overall good conditions 
on farm, considerable 
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Figure 2: Range of least squares means (LSM) for growth rate within herd and within year (LSM were based on an animal model, LSM3 in Figure 1).

environmental variation existed 
for individual groups of pigs.

A further important aspect 
is whether this variation 
in environments observed 
across herds is also apparent 
within herds and within years, 
because pigs may be selected 
within herds only at a specific 
point in time. A similar spread 
of mean performance within 
herds and within years was 
found for growth rate and 
backfat, which is illustrated  
in Figure 2 for growth rate. 

Implications and Outlook

These analyses demonstrated 
a considerable spread in 
environments in high-health 
farms with good husbandry 
practices. The unadjusted 
mean performance of a 
group of pigs showed a 
similar distribution than the 
more complex environmental 
descriptors (LSM1, LSM2 
or LSM3). This simple 
environmental descriptor can 
easily be derived from standard 
performance records collected 

on farms to quantify  
variation in environmental 
conditions within herds over 
time. Further research will 
now focus on developing 
more precise methodology 
to measure variation in 
environmental conditions on 
farm making use of information 
about seasonal effects, air 
quality, disease incidence and 
overall performance of pigs 
based on multiple traits. 

Breed by environment 
interactions – Duroc  
more robust

Breeds differed in their 
responsiveness to variation in 
environmental conditions, with 
Large White being the most 
environmentally sensitive or 
least robust breed for growth 
rate and backfat. This breed 
was the leanest breed in 
comparison to Landrace and 
Duroc. The most robust breed 
was Duroc, which had a similar 
growth rate as Large White  
but was characterised by a 
higher backfat in comparison  
to the other breeds. 

Overall, these results support 
the hypothesis that leaner 
genotypes tend to be less 
robust and less able to perform 
consistently across a range of 
environmental conditions.

Sire by environment 
interactions

Extensive analyses were 
performed using random 
regression models to 
evaluate sire by environment 
interactions. For growth rate, 
sires differed in the response  
of their progeny to variation  
in the environment, which  
was less apparent for backfat.  
The implications of data 
structure in regard to the 
number of progeny per sire 
and the range in environmental 
variation per sire for the ability 
to estimate genetic differences 
in environmental sensitivity 
between sires were outlined. 
This information is useful for 
pig breeding companies to 
setup strategic performance 
recording procedures for 
genetic improvement of both, 
productivity and robustness. 
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Project titLe Project LeaDer coLLaborative PartNerS totaL coSt auD

2c-101 Bacteriophage to control Enterotoxigenic E coli M Barton University of SA  
& Rivalea Australia

64,324* 
290,728**

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-104 Assessment of a live, attenuated, oral Erysipelothrix 
rhusiopathiae vaccine

S Oswin Pfizer & Rivalea Australia 108,000* 
943,932**

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

E Roura University of Qld 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 48,596* 
122,096**

2c-108 Passive Immunisation for Oedema Disease A Morris Chris Richards & 
Associates & University 
of Qld

75,000* 
427,000**

2c-109 Reducing sucker mortality through use of a  
novel feed supplement

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

2c-110 Dietary manipulation of inflammatory cascade to 
minimise the impact of inflammation on production 
and health traits in weaner pigs experimentally 
infected with an enterotoxigenic strain of E.coli

JC Kim DAFWA & Murdoch 
University & Rivalea 
Australia

44,464* 
281,888**

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

M Barton University of SA  
& Rivalea Australia

0* 
95,500**

Herd Health Management continued

2
Subprogram 2c: replacement of antibiotics with effective integrated Health Strategies 

Subprogram Leader: Dr Eric Thornton, Consultant
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Project 2c-102: 
StrategieS to 
QuaNtitativeLy 
MeaSure aND reDuce 
tHe LoaD of LawSoNia 
iN coMMerciaL HerDS 
A Collins

This project to produce a new 
quantitative test to measure 
Lawsonia loads in commercial 
herds also commenced in 
2011. The project will enable 
significantly better targeting of 
control strategies against ileitis. 

Two projects investigating 
new vaccine technologies 
commenced in the first year. 

Project 2c-103: 
evaLuatiNg tHe 
efficacy of a Live  
aPP vacciNe witH  
aND witHout 
bacteriN vacciNeS  
H Dunlop

Research has commenced 
into the prevention, control 
and treatment of Actinobacillus 
pleuropneumonia using 
cutegenous live and/or killed 
bacterim vaccines or bacterim 
APP vaccines.

Project 2c-104: 
aSSeSSMeNt of a 
Live, atteNuateD, 
oraL erySiPeLotHrix 
rHuSioPatHiae 
vacciNe  
S Oswin

Research was commissioned 
on the assessment of the 
efficacy and safety of a live, 
attenuated, oral Erysipelothrix 
rhusiopathiae vaccine that can 
be administered to pigs via the 
drinking water and evaluation 
of the impact of erysipelas on 
morbidity, mortality, growth rates 
and feed conversion efficiency 
through a large scale field study 
comparing the outcomes in 
vaccinated and non-vaccinated 
pigs. While this vaccine is 
currently in use overseas, the 
Pork CRC project will attempt 
to quantify for the first time, its 
benefits on growth rate and 
feed efficiency, rather than on 
mortality alone.

education Program

StuDeNt LeveL titLe SuPerviSor iNStitutioN

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

Ms Sarita Guy PhD Selection for robustness in pigs P Thomson University of Sydney

Dr Phil Markham Post doc Real time detection of airborne pathogens M Marenda University of Melbourne

Nicole Dron (left), Sarita Guy (right).

PORK COOPERATIVE RESEARCH CENTRE 35



3  
Healthy Pork Consumption

PROGRAM

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. Preliminary research will be expanded 
to demonstrate the inherent properties of pork that 
contribute to improved consumer health when pork  
is consumed as part of a total diet. 

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 

Professor Frank Dunshea of Melbourne University and Heather Channon of APL facilitate a group discussion for Pork CRC Program 3, ‘Healthy pork consumption’.
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funDeD ProjeCtS

ProjeCt titLe ProjeCt LeaDer organiSation 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

73,436* 
218,028**

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

G Lee University of WA & APL 57,981* 
157,981** 

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

F Dunshea University of Melbourne  
& APL & SARDI

199,190* 
296,790** 

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

H Channon University of Melbourne 
& PorkScan & Rivalea 
Australia & APL

341,805* 
614,805**

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

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

105,790* 
299,009** 

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

89,579* 
190,098** 

3a-107 Sensory specific liking and satiety induced by pig 
meat flavours. Predictive models based on brain 
activity measured by fMRI and EEG

E Roura University of Qld 49,317* 
174,317** 

Subprogram 3a: optimal Pork Quality for multiple markets

Subprogram Leader: Professor Frank Dunshea, University of Melbourne

Optimal Pork Quality for Multiple 
Markets will 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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3
research Highlights

ProjeCt 3a-103:  
effeCtS of variouS 
eating QuaLity 
PatHway faCtorS  
on Pork QuaLity  
F Dunshea

This project aims to determine 
the impact of pathway factors 
including gender, skatole and 
androstenone concentrations, 
ageing period, cut type, 
cooking method, internal 
temperature and soya bean 
lecithin supplementation on 
consumer acceptability of pork. 
The outcomes from this work 
will be used to finalise the key 
criteria that are to be included in 
the pork eating quality system to 
guarantee delivery of consistently 
high quality pork to consumers. 

Consumer evaluations of pork 
commenced on 6 June 2012. 

Preliminary objective results 
are available from the study 
comparing loin and silverside 
muscles from entire male,  
female and castrated pigs,  
aged for either two or seven 
days post-slaughter and cooked 
to either 70 or 75 C internal 
temperature. Female and entire 
male produced pork with lower 
IMF levels than castrates in both 
the loin (2.99, 2.47 and 4.00%, 
respectively) and silverside (1.90, 
2.23 and 2.77%, respectively). 
Ageing pork for two days rather 
than seven days post-slaughter 
and cooking pork to a 75°C 
final internal temperature 
decreased objective tenderness 

of both the loin and silverside 
(Figure 3). Silversides from 
entire males were less tender 
(P=0.052) than from females 
and castrates. These findings 
demonstrated that cooking 
pork loin and silverside muscles 
to an internal temperature of 
75°C (ie to a well done degree 
of doneness) can negatively 
impact pork quality and result 
in additional loss of moisture 
during cooking. Outcomes from 
consumer sensory analyses, 
that also include loin, silverside 
and shoulder cuts prepared 
as steaks (loin only), roast and 
stir fry, will quantify the impact 
of these pathway factors 
implemented in this study  
on pork eating quality. 

Figure 3: Means and standard error of the difference (s.e.d.) for effect of sex (S; n=20 per sex), ageing 
period (AP, n=60 per muscle) and final internal temperature (T, n=60 per muscle) on Wamer-Bratzler 
shear force (WBSF, N) and cooking loss (%) from the pork loin and silverside muscles.

Healthy Pork Consumption continued
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Subprogram 3b:  
inherent Properties of australian Pork  
to enhance Consumer Health

Subprogram Leader: Associate Professor Karen Charlton, 
University of Wollongong

Inherent Properties of Australian Pork to Enhance Consumer 
Health will 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.

funDeD ProjeCtS

ProjeCt titLe ProjeCt LeaDer organiSation totaL CoSt auD

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

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

3b-102 Long term pork consumption benefits K Murphy Uni of SA & CSIRO 358,335* 
695,835** 

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

S Samman Uni 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 Uni of Wollongong 47,968*  
145,763** 

3b-105 Volunteer’s attitudes towards consumption  
of fresh Australian pork

K Murphy Uni of SA 14,985*  
64,985**

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

D Nolan-Clark Uni of Wollongong & 
Landmark Nutrition

44,645*  
44,645**

research Highlights

ProjeCt 3b-101:  
tHe fLavour of Pork aS reLateD to Low PH 
anD meat QuaLity Cameron Jose

This project is determining the effect of ultimate pH on eating quality 
of pork from two supply chains across Australia. Ultimate pH of 
“normal” pork appears to have declined over the past 10 years  
and the impact of this on consumer acceptability and technological 
quality is not known. This audit will assist in the development 
of a research strategy to address this issue. This study is being 
conducted in WA and SA involving pigs from two different genotypes 
and supply chains. In WA, over 75% of samples have been collected 
but difficulties are being experienced in collecting enough samples  
in the “normal” pH range of >5.5. 
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Subprogram 3C: market Demand for High integrity australian Pork 

Subprogram Leader: Ms Heather Channon (Australian Pork Limited)

Healthy Pork Consumption continued

Market Demand for High Integrity Australian Pork will undertake 
research to define and validate the market traction of High 
Integrity Australian Pork attributes, consumer quality and product 
requirements (carcass and primal cut) specifications for the different 
Asian markets. The forecast growth in imported pork from 2009 
to 2019 for the two major Asian importing countries has been 
estimated to be 35% for China and 49% for South Korea giving 
Australia tremendous opportunity to expand exports to these 
countries if the markets are understood.

funDeD ProjeCtS

ProjeCt titLe ProjeCt LeaDer organiSation totaL CoSt auD

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

 M Trezona WAAA 53,573* 
154,273**

3C-104 Enhancing the Iron Content of Pork to Promote 
Human Health Benefits

J Pluske Murdoch University 97,428* 
297,753**

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

B Danon APL, Ipsos Marketing, 
Sydney

50,000* 
94,000**

3
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research Highlights

ProjeCt 3C-101:  
growtH PotentiaL 
anD meat QuaLity 
of Different Pig 
genotyPeS  
P Morel

This project aimed to evaluate 
the growth performance and 
pork quality of entire male and 
female pigs from two genotypes 
commonly used in New Zealand. 

Pigs were fed two diets – the  
first diet, limited in energy but  
not in protein, was restrict fed  
for six weeks to enable energy  
to be partitioned between  
body fat and body protein.  
The second diet was then fed to 
appetite until slaughter and was 
not limited in either energy or 
protein. A relationship between 
dietary energy intake and the 
minimum body lipid to protein 
ratio as well as the maximum 
daily protein deposition rate was 
determined for each genotype. 
Differences in the amount of 
digestible energy required per 
unit of liveweight gain were found 
between genotypes ranging 
from 24.1–30.9MJ DE for entire 
males and 28.9–33.0 MJ DE for 
females. The maximum protein 
deposition rates ranged from  
179 g/d to 245 g/d for males 
and 159 g/d to 208 g/d for 
females. All animals exhibited 
exceptional growth performance 
and the estimated protein 
deposition rates are some  
of the highest ever reported.  
No differences in pork quality 
were found between sexes for 
these genotypes. 

ProjeCt 3C-103: 
imPaCt on boDy 
ComPoSition in 
ComPariSon witH 
Lean CHiCken or  
Lean beef  
K Murphy

This project aimed to 
demonstrate that regular 
consumption of pork was  
no worse, and possibly  
better, than beef or chicken  
in improving indices of body 
composition. This study was  
the first large scale randomised 
controlled trial to provide evidence 
that regular consumption of lean 
fresh pork is equal to beef or 
chicken on improving indices  
of body composition. It was also 
shown that pork was the most 
preferred meat, the most enjoyed 
meat, the best tolerated meat  
for three months and many 
volunteers found their pork 
consumption had increased  
as a result of the study.
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Healthy Pork Consumption continued

ProjeCt 3C-104:  
enHanCing tHe  
iron Content  
of freSH Pork  
J Pluske

This project aimed to determine 
whether the iron content in 
pig muscle can be improved 
through increasing circulating 
serum iron levels, by inducing 
mild iron depletion followed 
by dietary repletion in pigs 
imposing a dietary depletion/
repletion regime. A total of  
48 pigs was allocated at 10 kg  
bodyweight to one of two 
grower-stage diets differing  
in iron (Fe) content (High;  
239 ppm or Low; 50 ppm) and 
fed ad libitum for eight weeks; 
eight pigs per group were then 
slaughtered. The remaining  
32 pigs were then allocated in  
a cross-over design with half  
of the ‘High’ pigs fed a high  
Fe diet (248 ppm; High-High) 
while the other half were fed  
a low Fe diet (71 ppm; High-
Low). The same design was 
applied to the ‘Low’ pigs, to 

create Low-High and Low-Low 
treatment groups, respectively. 
Finisher pigs were slaughtered 
after another seven weeks 
of feeding. Blood, organ and 
muscle samples (l. dorsi – LD; 
r. femorus – RF) were collected. 
An increase in muscle iron 
levels was observed after 
dietary –induced depletion and 
repletion, but this effect was 
only the highly aerobic rectus 
femoris muscle in the hind leg 
(Figure 4). The regulation of iron 
metabolism in the circulation 
(eg, via measurement of 
haemoglobin) and in the loin 
muscle has been shown to be 
very tightly controlled; the pig 
is relatively inelastic in its ability 
to deposit additional iron in this 
muscle, despite widely varying 
dietary levels in a 15-week 
growth window. It also suggests 
that the physiological demand 
for iron is higher in the RF 
muscle compared with the loin, 
due to the additional uptake of 
dietary iron into the RF whilst 
muscle iron levels in the loin 
were maintained. 

3

Figure 4: Least-squares means for muscle iron content for pigs  
fed diets differing in iron content during the grower and finisher 
phases of growth. 
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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

Tsung-yu (Alex) 
Hung

PhD Effect of nano-chromium on growth performance, 
carcass characteristics, and glucose metabolism  
of finishing pigs

F Dunshea University of Melbourne

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

F Dunshea University of Melbourne

Cameron Jose Post-doc 
fellow

Pork quality B Mullan DAFWA

Amy Suckling Alex Hung Karen Moore
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4
Carbon Conscious Nutrient 
Inputs and Outputs

PROGRAM

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 

Popanyinning, WA, farmer Dawson Bradford and Pork CRC Program 4 Leader, Dr Rob Wilson, with the Pork CRC 
developed manual sieving device for commercial and on-farm feed mills.
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4A will 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 
that have been 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 that are derived 
from large scale production 
involved with industrial 
CO2 mitigation or biodiesel 
production.

Subprogram 4a: Future Feeds for Future Needs

SubProgram Leader: D 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**

research highlights

PrOjeCt 4a-102: 
evaLuatION OF aLgaL 
meaL aS aN eNergy 
aNd PrOteIN SOurCe 
IN SwINe dIetS 
D Henman 

Despite the potential use of algae 
as a valuable protein source for 
animals, there has been very 
little research on the evaluation 
of algae as a feed ingredient for 
animals over the past 20–30 
years. This may be due to the 
potential difficulties in harvesting, 
processing and including algae 
as an ingredient in livestock 
diets. An experiment was 
conducted at Rivalea Australia  
to investigate the effects of 
a 10% addition of dried Algal 

meal as a direct replacement 
for Canola meal in the diet. 
The results indicated that 
the algal meal does have 
significantly lower levels of 
lysine and methionine than 
canola meal, and needs to be 
carefully considered for future 
experiments designed to fully 
explore the digestibility of those 
amino acids. The inclusion of 
algal meal, once formulated 
correctly into the diet is unlikely 
to have any major negative 
effects on the performance 
of growing pigs, with the high 
level of chloroplasts in algae an 
important area to investigate in 
further work.

Photo courtesy Craig Mostyn Farms
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4B will build 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

Carbon Conscious Nutrient  
Inputs and Outputs continued

PrOjeCt tItLe PrOjeCt Leader COLLabOratIve PartNerS tOtaL COSt aud

4b-101 Improved Triticale Production through Breeding J Roake University of Sydney 142,549*  
399,549**

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

273,921* 
394,771**

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

P Sopade University of Qld &  
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 
& Symbio Alliance

161,787* 
241,287**

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 WAAA

 

12,850* 
133,850** 

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

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

JC Kim WAAA & Rivalea Australia 0* 
370,238**

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

JC Kim DAFWA 30,000* 
77,000**

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 Qld & 
University of Melbourne  
& Rivalea Australia

280,000* 
491,200**

FuNded PrOjeCtS

4

Bradford’s Popanyinning on-farm feed mill
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research highlights

graIN breedINg

PrOjeCt 4b-101: 
ImPrOvINg trItICaLe 
PrOduCtION thrOugh 
breedINg 
J Roake

This project has produced  
the triticale variety Berkshire 
which has superior yield of  
DE/ha and has been released 
for the Australian pig industry. 
Extensive research has failed 
to produce hybrid lines that 
have sufficient increase in 
yield to warrant further activity. 
Several inbred lines (JRCT117, 
ISR936-114, ISR936-263 and 
ISR936-369) however have 
been identified that have yield 
increases of 11–20% over the 
common cultivar Tahara, and 
exhibit high resistance to stem, 
leaf and stripe rust. These lines 
have the potential for future 
commercialisation but need to 
be tested to verify yields in other 
environments. These lines are 
to be included in AGT variety 
trialling system for the current 
growing season.

PrOjeCt 4b-103:  
SeLeCtION OF Feed 
wheat aNd barLey 
varIetIeS  
J Pluske

Over 300 germlines of wheat 
(hard and soft varieties) and 
barley (non-malting varieties) 
have been sown in 42 plot 
trials across Western Australia, 
South Australia, Victoria and 
New South Wales. Plots were 
harvested for yield and scanned 
to predict DE content from the 
AusScan NIR calibrations.  
Two wheat lines showed 
potential as high DE/ha yielding 
varieties in earlier seasons. 
However, when averaged across 
three seasons, including the 
2011/12 year, these lines were 
considered by InterGrain not 
to show enough potential as 
a feed-wheat to compete with 
varieties commonly sown by 
farmers. While grain growers 
may consider changing milling 
wheat varieties that have an 
improvement in yield of more 
than 3%, InterGrain consider 
they would be unlikely to 

grow a feed-wheat unless 
the improvement in yield was 
greater than 15–20%, because 
of the more limited marketing 
opportunities. A huge amount 
of data has been collected from 
these trials and it is currently 
being analysed statistically 
to determine such factors as 
i) the relative contribution of 
environment and genotype  
to variation in DE content  
(MJ/kg) and DE yield (GJ/ha);  
ii) the best varieties for  
DE content and yield  
across environments;  
iii) weather, agronomic and  
other factors contributing  
to variation in DE; and  
iv) grain characteristics  
that are associated with  
DE content and yield.

PrOjeCt tItLe PrOjeCt Leader COLLabOratIve PartNerS tOtaL COSt aud

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

R Trethowan University of Sydney 358,378* 
471,928**

4b-114 Statistics for the Australian Pork Industry B Cullis University of Wollongong 163,828* 
163,828**

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

J Pluske Murdoch University  
& DAFWA

116,480* 
169,080**

4b-116 High performance field peas for the Australian  
pork industry – development, commercialisation 
and regional uptake

J Pluske Murdoch University 20,000* 
20,000**

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

P Cakebread University of Melbourne 333,100* 
1,123,900**

4b-118 Canola meal NIR calibration implementation J Spragg JCS Solutions 19,000* 
25,000**
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Feed maNuFaCturINg 
aNd graIN PrOCeSSINg

PrOjeCt 4b-104: 
PIg Feed 
maNuFaCturINg  
aNd aPPLICatIONS  
OF addItIveS 
P Sopade 

PrOjeCt 4b-107:  
PrOCeSSINg methOdS 
OF graINS – exteNSION 
P Sopade

PrOjeCt 4b-112: 
OPtImISINg PartICLe 
SIze dIStrIbutION FOr 
graINS aNd PrOteIN 
SOurCeS  
P Sopade

Large differences in the 
quality and nutritional value 
of pellets produced by three 
feed manufacturing sites have 
been observed, despite the 
use of similar ingredients. 
Pellet quality and in vitro starch 
and energy availability were 
affected markedly by ingredient 
composition, with a non-
additive and dominant effect of 
sorghum inclusion, conditioning 
temperature and conditioning 
time. These processing 
procedures had major effects on 
the amount of damaged starch 
formed during processing. 
Preliminary NIR calibrations 
have been developed showing 
promise at predicting starch 
digestibility and energy content 
of the finished product.

The current experiment is 
using soft, hard and shot/
sprung or sprouted wheat as 
the base grains to understand 
differences in α-amylase levels 
following rain damage, and 
kernel hardness, which might 
affect particle size distributions. 
In addition to understanding 
the relationships between 
processing, feed quality and 
animal performance, the  
project aims to validate and 
upgrade the current NIR 
calibrations for feed traits that 
are important in predicting 
animal performance. Twenty-
four diet batches incorporating 
three levels (60ºC, 70ºC, 80ºC) 
of conditioning temperature, 
two levels of conditioning time 
(7 and 14 sec.), the three  
wheat types, and one and  
a third of replications had  
been manufactured at the 
University of Sydney, Camden 
feed mill according to an 
approved experimental design.  
These pelleted diets are now 

being fed to grower pigs at 
Rivalea, where pellet hardness 
and durability will be analysed. 
Laboratory analyses (NIR, 
in-vitro starch digestion and 
pasting properties) of the 
representative samples of the 
diets are in progress at the 
University of Queensland.  
Data on the particle size 
distributions of the three wheat 
types when ground with the 
same mill settings are being 
statistically analysed along with 
moisture, ash, protein, and fat 
contents of the 24 diet batches.

4B-107 was an extension of 
project 1B-102 which showed 
grain particle size was a major 
determinant of the digestibility 
of cereal grains and efficiency 
of feed utilisation. Only large 
particles remained undigested 
at the terminal ileum, but 
optimal particle size had not 
been determined. Strong 
evidence suggested that 
optimal particle size varied 

Carbon Conscious Nutrient  
Inputs and Outputs continued

4
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between grain types (being 
smaller for sorghum) and grains 
within a type (eg soft, hard and 
sprouted wheat). The specific 
aims of this project were to  
i) characterise of grain particle 
size distributions for different 
grains from various mill types 
and feed manufacturers; and 
ii) examine the effect of particle 
size on the in vitro digestion 
of pulses. 

Hammer, roller and disc mills 
were the three main mills in 
the Australian feed industry. 
However, even though most 
mills used hammer mills, more 
feed mills appeared to be 
changing to disc mills, while 
some feed mills mainly mixed 
hammer and roller milled grains 
to formulate their mash diets.

Particle size distributions  
of milled cereal grains from  
the Australian feed mills  
ranged from narrow to broad.  
Particle size distributions from 

wet sieving of pig diets and  
ileal digesta revealed that  
diets with large particles could 
yield digesta with large particles. 
An in-vitro protein digestion 
procedure was developed to 
investigate protein digestion, 
and possibly the kinetics of 
protein digestion. This will  
complement the in-vitro 
starch procedure developed 
in an earlier project, giving the 
Australian feed mills simple 
techniques to screen feeds 
for digestion using in-vitro 
techniques.

A simple sieving device was 
designed for quality control 
during grain milling to guide mill 
settings for maximum digestion 
and energy delivery to pigs.

4B-107 demonstrated the 
importance of grain particle  
size on site of digestion,  
pig performance and efficiency 
of feed utilisation. This project  
(4b-112), aims to define 

the optimum particle size 
distribution for various  
cereal grains and pulses in 
commercial pig feeds. It will 
conduct laboratory (in-vitro 
starch and protein digestion) 
and animal experiments using 
peas, soybean and canola  
meal, as well as sorghum  
and wheat milled under 
commercial conditions.  
The interrelationships between 
feed particle size, digesta 
passage rates and extent of  
feed ingredient digestion will  
be better understood through 
ileal-cannulation trials.  
The project will assist in 
establishing the economic 
benefits from controlling  
particle size for mash and  
pelleted feeds.

A manual sieving device has 
been developed for commercial 
and on-farm feed mills, 
especially the small-scale  
ones mixing mash diets.  
The device contains more 

sieves than the existing 
commercial sieve and will 
provide greater information 
about particle size distribution 
in commercial settings. 
Commercially milled pulses 
and protein meals are being 
collected from around Australia 
to measure their particle size 
distributions. The pulses include 
Maki and CRC Walana pea 
varieties. Two commercial feed 
mills with disc and hammer mills 
have agreed to collaborate with 
the researchers to mill peas 
and other ingredients to various 
particle size distributions. 

Five prototype manual sieving 
devices have been made and 
are currently being ‘field-tested’ 
with home mixers and feed 
mills in Queensland, South 
Australia and Western Australia. 
Improvements to the design 
and/or operating protocols  
will be incorporated into a  
final design.

Left, above and below: Bradford’s 
Popanyinning on-farm feed mill.

Right, above: Dr Dave Cadogan, 
Feedworks, presenting on NIRS 
technology and the importance of 
accurately measuring digestible 
energy.

Right, below: Professor Mike Gidley, 
University of Queensland, presenting 
on technologies associated 
with improving efficiency of feed 
manufacture.
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NIr reLated PrOjeCtS

PrOjeCt 4b-106: 
varIatIONS IN aNd  
NIr CaLIbratION 
uPgrade FOr  
tOtaL aNd reaCtIve 
LySINe CONteNt  
OF SOybeaN meaL  
JC Kim

The project aims were to 
establish:

1] the variability in lysine and 
reactive lysine content of 
soybean meal sourced from 
around the world.

2] the variability of these 
measurements within a 
single ship load entering 
Australia.

3] NIR calibrations for rapidly 
predicting total lysine and 
reactive lysine content of 
soybean meals.

Variation in reactive lysine content 
of 209 samples collected from the 
major SBM producing countries 
was 27% (21.9 g – 30.1 g/kg as 
is basis), with a 13% variation 
in within shipment samples. 
These findings suggest that 
reactive lysine content should be 
measured on all soybean samples 
used by the pig industry and that 
spot-sampling of shipments can 
be a dangerous practice. There 
was only a weak relationship 
between total and reactive 
lysine content of soybean meal 
suggesting that measurements 
are needed specifically for reactive 
lysine that is available to pigs.

NIR calibrations were established 
to predict the total and reactive 
lysine content of soybean meal. 
The reactive lysine calibration 
was considered reasonable 
with the standard error of cross 
validation (SECV) of ±0.82 g/kg 
as fed (relative to a mean of  
25 g/kg) and a measure of 
robustness (RPD ratio of 
prediction to deviation) of 2.32. 
Values for RPD over two are 
considered useful, but preferably 

should be over 2.5–3.0.  
An experiment was conducted 
with pigs to determine the 
apparent, standardised and true 
ileal digestibility of reactive lysine. 
Results from this experiment 
were then used to produce NIR 
calibrations that can predict 
apparent, standardised or true 
digestion of reactive lysine from 
unknown soybean meal samples.

PrOjeCt 4b-110: 
uPgradINg NIr 
CaLIbratIONS FOr 
tOtaL aNd reaCtIve 
LySINe CONteNt OF 
SOybeaN meaL  
JC Kim

To further strengthen the  
NIR calibrations developed in  
4B-106 for total and reactive 
lysine content of soybean meal, 
an additional 100 samples are to 
be collected. Some of these will 
be artificially heat treated, and all 
analysed for total and reactive 
lysine. The results will be used 
first to check the accuracy of 
the existing NIR calibrations 
for predicting total and reactive 
lysine content of unknown 
soybean meal samples. The 
results from the project will then 
be added to the existing results 
to upgrade the NIR calibration.

PrOjeCt 4b-118: 
CaNOLa meaL 
NIr CaLIbratION 
ImPLemeNtatION  
J Spragg

Canola meal is a major raw 
material used in Australian  
pig feeds and there is 
considerable opportunity  
to utilise increased quantities  
of canola meal, replacing 
imported soybean meal.

Previous Pork CRC projects 
have investigated the variability 
between crushing plants and 
has shown that processing 
heat damage is occurring in 
Australian oilseed crushing 
plants and so reducing lysine 
availability in pig feeds.

The existing NIR calibrations 
have been developed for 
a FOSS 6500 NIR. These 
calibrations are suitable 
for transfer to equivalent 
instruments. The oilseed 
crushing plants (current canola 
calibration licence holders 
Riverland and MSM) use either 
Unity or Perten NIR instruments. 
To transfer calibrations to 
these instruments requires the 
scanning of reference samples. 

Carbon Conscious Nutrient  
Inputs and Outputs continued

4

Figure 5: AusScan analysis – For 2011, there is greater consistency in grain available energy results. The 2010 harvest grains included lower 
energy weather damaged samples, with a resulting greater level of variation. AusScan March 2012 update.
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This project will analyse a further 
60 canola meal samples, some 
of which will be exposed to high 
heat treatments. This will provide 
additional data to improve the 
accuracy and robustness of the 
calibrations for the FOSS 6500, 
as well as additional reference 
samples for calibration transfer  
to non-FOSS NIRs. 

Upgrade of NIR calibrations 
for predicting the energy value 
of cereal grains for broilers

Seven new broiler experiments 
have recently been completed 
to evaluate and strengthen 
NIR calibrations for poultry 
AME content and AME intake 
(MJ/d expressed as an AME 
intake index). Many of the 
grains differed widely from 
those already in the calibration 
to extend the scope and 
robustness of the calibrations. 
The grains included weather 
damaged, newly developed 
cultivars of triticale, barley and 
sorghum, grains with outlier NIR 
spectra and grains from unusual 
growing conditions.

Each experiment included 
treatments with and without 
xylanase and phytase enzymes.

The NIR calibrations were 
developed from scans on both 
whole grain and laboratory 
milled grain and the calibrations 
developed across all grain types 
and compared with single grain 
calibrations. Inclusion of grains 
from these experiments with the 
grain from the Premium Grains for 
Livestock Program substantially 
improved both the accuracy and 
robustness of the calibrations for 
predicting the AME content and 
AME intake index of cereal grains 
for broiler chickens.

The precision of the calibrations 
for AME content based on 
whole grain improved from 
±0.48 to ± 0.40 MJ/kg for the 
final NIR calibration, which 
means that the values are 
predictive with 95% confidence.

The robustness of the calibrations 
were also substantially improved 
which means that fewer grains  
will be seen as outliers.

AusScan: Provider of  
NIR calibrations for Feed 
Grain Analysis

AusScan currently has 14 licences 
for its NIR grain calibrations, 
including eight with commercial 
laboratories across Australia that 

provide NIR testing services.  
The AusScan NIR calibrations 
were upgraded in April 2012 with 
the latest version release including 
additional grains for predicting Pig 
DE. The accuracy of measuring 
DE is now ± 0.28 MJ/kg.

There is an increasing level of 
use by industry for these NIR 
tests, particularly for digestible 
energy content. There has been 
considerable increased use  
of the technology where grain  
from weather damaged or dry 
finish crops are available. Many 
pig producers and feed mills are 
now routinely getting their grains 
AusScan analysed. 

Following the 2011 harvest 
AusScan encouraged regular 
testing of new season’s grains 
which then could be compared 

to the 2010 harvest and the 
AusScan reference database.

The results for wheat and barley 
faecal and ileal DE are shown below 
and although are not necessarily 
representative of the whole new 
seasons crop, does provide valuable 
information for nutritionists when 
formulating rations for pigs as 
well as an incentive to submit on 
a regular basis grain samples for 
DE analysis rather than relying on 
averaged book values.

The results indicate that the 2011 
harvest was more consistent,  
in terms of DE content of grains, 
than the 2010 harvest, which 
included a higher proportion  
of weather damaged grains 
and therefore showed a greater 
variation of DE across the range  
of grain samples tested.
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Subprogram 4C: Carbon-Neutral 
Pork Production 

SubProgram Leader: Ms Janine Price, APL

4C will involve 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.

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* 
233,955**

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

S Wiedemann FSA Consulting 50,000* 
50,000**

4C-103 Assessment of low cost biogas purification media S Tait University of Queensland

4C-104 Bioenergy Support Program S Tait University of Qld & 
University of WA

132,700* 
373,350** 

4C-105 Assessing stimulation and inhibition of anaerobic 
lagoons

D Batstone University of Queensland 50,000*  
117,000** 

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

D Batstone University of Queensland 
& Queensland DAFF

50,000*  
182,600** 

Carbon Conscious Nutrient  
Inputs and Outputs continued

Pictured at the launch of the Pork CRC’s Bioenergy Support Program at the Pan Pacific Pork Expo 2012, Gold Coast, Queensland, were (L to R):  
Dr Stephan Tait, University of Queensland, Dr Rob Wilson, Leader, Pork CRC Program 4 ‘Carbon conscious nutrient inputs and outputs’ and  
Stephen Wiedemann, FSA Consulting, Toowoomba, Queensland.
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research highlights

PrOjeCt 4C-101: 
LIFe CyCLe 
aSSeSSmeNt OF 
waSte treatmeNt 
aNd addItIONaL POrk 
SuPPLy ChaINS 
S Wiedemann

This project had four objectives:

1] to provide a rigorous 
environmental assessment 
of Australian pork production 
with respect to water and 
energy usage and GHG 
emissions by studying a 
further two supply chains 
using LCA approach.

2] to provide an expanded 
water and energy usage 
dataset for industry 
benchmarking.

3] to characterise a range of 
effluent treatment systems 
and waste management 
practices for environmental 
performance.

4] to investigate the whole 
supply chain impacts of new 
research findings for GHG.

The study covered the primary 
production phase of the pork 
supply chain, through to the 
production of a retail product 
(one kg of bone-in pork at 
the point of distribution to 

wholesale/retail) and reported 
moderate levels of GHG,  
energy and water use for 
Australian pork production.  
Total GHG ranged from 5.0 to 
8.7 kg CO2-e /kg retail pork. 
Emissions were lowest from the 
piggeries that housed grower-
finisher pigs on deep litter.  
For conventional piggeries, the 
emission profile was dominated 
by methane from effluent 
treatment (contributing 62–64% 
of total emissions). After manure 
management, the largest 
contributor to GHG (15–18% 
of total emissions) was feed 
production.

This study found that  
emissions may be reduced  
to 2.7 kg CO2-e/kg HSCW at 
conventional piggeries using 
covered anaerobic ponds and 
combined heat and power 
generation. There are still 
options to reduce emissions 
further and further research is 
warranted to quantify these 
improvement options.

These new results are 
comprehensive and more 
representative of the industry 
and place pork as a mid-
range intensive meat for GHG 
emissions when compared to 
other Australian studies.

StudeNt LeveL tItLe SuPervISOr INStItutION

Jing Hoon Tan Honours Optimising particle size 
distribution

P Sopade University of 
Queensland

Alan Skerman Masters Low cost biogas scrubbers  
and purification media

S Tait &  
S Heubeck

University of 
Queensland / 
DEEDI

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

education Program

Jing Hoon Tan
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5  
Improving Sow Reproduction

PROGRAM

Program 5 was established to accommodate unfinished 
projects from the previous Pork CRC that could not fit into 
the four program structure of the new CRC for HIAP, but 
will still deliver outcomes of importance to 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 ThIS PRogRam 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
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PRogRam 5 ComPRISeS eIghT PRojeCTS ThaT aRe deSCRIbed In The Table below. one PRojeCT, 
5a-105, waS ComPleTed In 2011/12, whIle The RemaInIng Seven PRojeCTS aRe exPeCTed To be 
ComPleTed by june, 30, 2013. 

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 Uni of Adelaide

5a-104 (2d-127) Pre-farrowing prediction of litter size W van Wettere Uni 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 Uni of Adelaide,  
SARDI & APFG

5a-107 (2d-131) Dietary ractopamine supplementation W van Wettere Uni of Adelaide

5a-108 (2h-108) Impact of temperature on sow productivity W van Wettere Uni of Adelaide & CHM

Pictured after the November 27 
Adelaide launch of the CRC for High 
Integrity Australian Pork by Neville 
Stevens AO (centre), Chairman of 
the CRC Committee, were Pork 
CRC CEO Dr Roger Campbell and 
Chairman, Dr John Keniry AM.
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Improving Sow Reproduction continued

PRojeCT 5a-106: 
ImPRovIng 
RePRoduCTIve 
PeRfoRmanCe In PIgS 
S O’Leary

Fixed Time Artificial 
Insemination (AI)

A project in the previous Pork 
CRC (2D-105) demonstrated 
that ovulation may be 
synchronised in sows with 
PMSG and Gonavet, (a 
commercially available GnRH 
analogue). The technology would 
enable artificial insemination to 
be conducted at a fixed time 
in relation to gonadotropin 
administration without the need 
for oestrus detection. A large 
field study is being conducted 
to investigate the effect of single 
artificial insemination at a fixed 
time using PMSG and Gonavet 
to synchronise ovulation in 
weaned sows. Already a pilot 
study of more than 100 sows 
has been conducted at a 
commercial piggery and the 
results are presented in Table 3. 

Sows were either inseminated 
after oestrus detection with 
boar stimulation, as per normal 
piggery practice (control AI), or 
were treated with PMSG and 
Gonavet with insemination 24 
hrs after Gonavet administration 
without boar stimulation 
(Fixed time AI).The fixed 
time AI supported the same 
reproductive performance as the 
conventional mating system.

A much more extensive study 
in a commercial herd is now 
determining the feasibility of 
implementing this fixed time 
insemination technology on-
farm and determining whether 
the single dose of semen is 
sufficient under commercial 
conditions.

Improve litter size by 
enhancing progesterone 
levels in early gestation

In a previous Pork CRC project 
(2D-109), intramuscular 
injections of PMSG and HCG 
in early pregnancy increased 

the endogenous levels of 
progesterone from day 10 
to day 21 of pregnancy. It 
was assumed that the rise 
in progesterone was due to 
the production of accessory 
corpora lutea as follicle 
growth was increased after 
treatment. This increase in 
plasma progesterone of around 
30–40% was associated with an 
increase of approximately 1.5 
piglets in the subsequent litter 
(Table 4).

The objective of the new project 
(5A-106) was to increase the 
litter size in gilts and sows by 
increasing plasma progesterone 
levels using a progesterone 
implant given to sows on day 10 
of pregnancy. Several attempts 
to raise progesterone levels in 
the blood of gilts between day 
10 and day 25 after mating 
with commercial implants 
were unsuccessful. A recent 
study using custom made 
progesterone implants showed 
progesterone content increased 
by nearly 30% above that of 

Research highlights

Table 3:  The effeCT of fIxed TIme aRTIfICIal InSemInaTIon afTeR SynChRonISaTIon wITh PmSg gIven 24 hRS  
 afTeR weanIng and gonaveT gIven 96 houR afTeR weanIng (o’leaRy, 2012)

TReaTmenT maTed faRRowed faRRowIng RaTe ToTal boRn boRn alIve

Control AI 40 31 77.5 % 11.84 11.20

Fixed time AI 54 47 87.0% 12.19 11.20

Table 4:  effeCT of gonadoTRoPhIC TReaTmenT In eaRly PRegnanCy on endogenouS PRogeSTeRone  
 levelS (ng/ml) and SubSequenT lITTeR SIze (o’leaRy, 2010)

TReaTmenT (n) day 10 day 11 day 14 day 21 ToTal boRn

Control (22) 21.0 23.5 23.7 16.6 10.4

PMSG/HCG (24) 20.7 28.7 30.5 24.3 12.0

5
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control sows. Pregnancy rates 
are unaffected and the litter 
size results will be available in 
September, 2012. If subsequent 
litter size is improved by the 
progesterone implants that have 
increased blood progesterone 
levels in early pregnancy, further 
work and commercialisation 
of this technology may be 
proposed.

Pregnancy diagnosis  
soon after mating

Currently, pregnancy is routinely 
determined in mated sows and 
gilts by an ultrasound scan 
performed by trained personnel 
at about four – five weeks after 
mating. Accurate diagnosis 
of pregnancy earlier than four 
– five weeks after mating will 
enable producers to identify 
non-pregnant animals that 
may be subsequently mated or 
culled to improve overall non-
productive days, a key measure 
of reproductive efficiency in 
commercial pork production. 
Project 5A-106 is investigating 
non-invasive methods of 
early pregnancy detection 
in pigs. The technology is a 
similar concept to the human 
pregnancy test, where human 
chorionic gonadotropin is 
complexed in a similar fashion 
to a test strip. This human test 
is very sensitive and accurate 
and can detect pregnancy in 
urine as little as six days after 
conception. 

In the pig, the hormones of 
pregnancy oestrogen and 
progesterone are metabolised 
and excreted in the urine 
as oestrone sulphate and 
pregnane, respectively.  
These steroids may bind to  
a suitable antibody conjugate  
on prepared nitrocellulose  
strips to enable the accurate 
detection of pregnancy. 
The Pork CRC project is 
investigating the feasibility of 
developing a similar test strip to 
detect early pregnancy in sows. 

Analysis of a large plasma 
sample set collected from 
previous Pork CRC projects 
verified that analysis for 
oestrogen and progesterone by 
standard radio-immuno assay 
methods of plasma samples 
can accurately differentiate 
pregnant from non-pregnant 
animals as early as day 19 after 
mating. The challenge remaining 
in this project is to duplicate this 
sensitivity of laboratory assays 
onto the test strips. Evaluation 
results of test strips should 
be available in October, 2012. 
If successful, the scope for 
commercialisation of this type  
of technology will be examined.

PRojeCT 5a-104:  
PRe-faRRowIng 
PRedICTIon of  
lITTeR SIze  
W van Wettere

The ability to reliably predict 
litter size early in gestation 
provides an opportunity to 
ensure gestation feed intake 
more accurately meets the 
nutritional requirements of 
the sow and her developing 
foetuses. In the pregnant sow 
oestrogens secreted by the 
conceptus are conjugated and 
enter the maternal circulation 
as oestrone sulphate. Plasma 
oestrone sulphate increases 
in concentration between day 
17 and 30 of pregnancy and 
has often been examined as 
an indicator of litter size at this 
stage of pregnancy.

In project 5A-104, the 
relationship between oestrone 
sulphate levels in plasma 
samples collected at day 23 
and subsequent litter size were 
not sensitive enough to predict 
litter size to within one – two 
piglets but the use of plasma 
oestrone sulphate was able to 
differentiate high litter sizes from 
low litter sizes. This relationship 
has been used to allocate  

those sows which are likely  
to have more than 11 piglets 
from those that will have  
less. This relationship will  
be determined if there is  
any benefit from strategically 
feeding those sows potentially 
bearing greater litter sizes, 
differently during gestation.
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Improving Sow Reproduction continued

PRojeCT 5a-101:
ImPRovIng Sow 
RePRoduCTIve ouTPuT 
ThRough dIeTaRy 
manIPulaTIon In  
laTe laCTaTIon 

PRojeCT 5a-102: 
ReduCIng STIllbIRTh 
& PRe weanIng 
moRTalITy RaTeS 
ThRough beTTeR 
geSTaTIon feedIng  
P Hughes

Improving pregnancy 
rates and litter size by 
manipulation of nutrition  
and management.

Nutritional manipulation 
to influence reproductive 
performance has been studied  
in a number of projects, 

including 5A-101, 5A-102, and 
5A-105. Efforts to influence 
stillbirth rates, birth weight, 
piglet vigour and preweaning 
survival have been made by 
implementing various nutritional 
strategies during gestation, 
particularly in late gestation. 
Project 5A-102 investigated 
various nutritional and 
management strategies in late 
gestation. Sows were allocated 
to control feeding levels of  
2.3 kg/day throughout gestation 
or increased to 3 kg/day for 
either the last 21 days or  
42 days of gestation. The initial 
results of the study indicated 
that higher feeding levels in 
late gestation had no beneficial 
effects on piglet or sow 
performance. A subsequent 
experiment involving 800 sows 
also showed that increasing feed 

intake from 2.3 to 3.0 kg/day 
in the last 25 days of gestation 
had no effects on piglet or 
sow performance (Table 5). 
Two further experiments 
will investigate the effect of 
genotype on any response of 
late gestation feeding and any 
interaction between higher 
feeding levels in late gestation 
and gestation housing hygiene 
as there is anecdotal evidence 
that gestation housing hygiene 
may affect piglet birth weight 
and subsequent performance. 
However, from the results of the 
experiments conducted in the 
Pork CRC program and from 
recent studies, it appears there 
are no beneficial effects on sow 
reproductive performance or 
piglet performance from feeding 
sows higher feeding levels in 
late gestation. 

Table 5:  effeCT of InCReaSIng feed InTaKe fRom 2.3 Kg/day To 3.0 Kg/day foR The fInal 25 dayS of  
geSTaTIon on SubSequenT lITTeR PeRfoRmanCe (hugheS and van weTTeRe, 2012) 

 geSTaTIon feedIng TReaTmenT 2.3 Kg/day 3.0 Kg/day

Number of sows 400 400

Litter size (TB) 11.3 11.4

Birth weight (kg) 1.43 1.42

Stillbirths (%) 6.6 6.6

Pre-weaning mortality in first few days (%) 7.1 7.1

5

Distinguished guests, including several Pork CRC Board Directors, gathered at the Adelaide Hilton after the launch of the CRC for High Integrity Australian Pork 
by Neville Stevens AO, Chairman of the CRC Committee (2nd from right at front). Next to Mr Stevens is Pork CRC Chairman, Dr John Keniry AM (at left) and 
CEO, Dr Roger Campbell (at right).
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PRojeCT 5a- 105: 
ImPRovIng 
embRyo qualITy In 
PluRIPaRouS SowS 
P Langendijk

Timing and cause of embryo 
loss and effects of parity on 
embryo survival

Embryo loss is a major 
constraint to litter size in sows 
and a considerable proportion 
of this loss may occur around 
implantation, presumably 
because of the wide variation 
in embryo quality within a 
litter. Project 5A-105 aimed to 
quantify early embryo loss and 
examine the effect of nutrition 
on embryo quality. 

Results showed that the majority 
of embryo mortality (24–26%) 
occurs early, around the period 
of implantation, between day 
eight and day 21 and is not 
a result of physical crowding, 
since providing more space per 
embryo did not increase embryo 
survival (Figure 6). 

Results also indicate that ovulation 
rate seems to increase only after 
the third litter, as the data show 
average ovulation rates of 18.6 
for 2nd parity sows (n=8), 26.8 for 
parity three – five sows (n=4), and 
25.5 for older parity sows (n=12). 
The results may indicate that 
ovulation rate not only limits litter 
size in gilts, but also in first and 
second litter sows. 

Figure 6: Total embryos at d9, d21, and d35 plotted against 
ovulation rate. The sows with one oviduct ligated are represented  
by open circles with the same colour as intact sows compared at 
the same stage.
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6 nutritional manipulations to 
enhance the performance and 
feed efficiency of growing pigs

PROGRAM

Program 6 was established to accommodate unfinished 
projects from the previous Pork CRC that did not fit 
into the four program structure of the CRC for HIAP, 
but will deliver important outcomes to Australia’s pork 
industry. The outcomes will enhance the performance 
and feed efficiency of growing pigs, with the two 
projects establishing the extent chemosensory factors, 
or components of ingredients, might be used in diet 
formulations to manipulate feed intake.

The Two mIleSToneS foR PRogRam 6 aRe: 

R6.1.1 ComPleTe InveSTIgaTIonS of The exTenT dIffeRenT TaSTanTS 
InfluenCe The feed InTaKe of gRowIng PIgS. IngRedIenTS and 
addITIveS (oRganIC aCIdS, flavouRS and TaSTanTS) Commonly 
uSed In PoRK PRoduCTIon wIll be RanKed on 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 wIdeR 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
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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

Project 6A-101 will be completed in 2012.  
Project 6A-102 is expected to be completed by June 2013.

Left: Elanco’s Alex Turney giving a commercial perspective on feed  
efficiency at the Pork CRC/APL Optimising Grower/Finisher Feed Efficiency 
Refresher Course.

Right: Dr Eugeni Roura, University of Queensland, discusses factors 
influencing feed intake as a driver of feed efficiency.

Below: Celebrating getting the new CRC for High Integrity Australian Pork 
show on the road were more than 100 delegates at the 2011 Pork CRC 
Annual Conference at the Adelaide Hilton.
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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. 

Intellectual Property management

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 six 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. 

Building on the successes of 
the CRC for an Internationally 
Competitive Pork Industry, 
Pork CRC intends using these 
methods to maximise adoption 
and utilisation of research 
outcomes:

 � Technical alerts/updates from 
the different Sub Program 
leaders on project outcomes 
and their commercial 
implications. 

 � The Participant newsletter. 

 � Technical visits to participants,  
as appropriate.

 � Presentations at participant 
and industry conferences, 
trade shows and events, 
including Pork CRC annual 
conference, APSA and 
PPPE.

 � Workshops, refresher 
courses and road-shows.

 � Articles in industry journals 
and publications and the 
wider media, as appropriate.

As this is the first year of 
operation of Pork CRC,  
no registered IP is held.  
However, Pork CRC has spent 
this time establishing 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.

A Commercialisation and 
Adoption Committee has 
been established to oversee 
these functions and make 
recommendations to the Board 
regarding the commercialisation 
of IP generated by Pork CRC.

Pictured left to right: At PPPE 2012 were Dr Rebecca Morrison – Rivalea Australia; Larissa Beale, PhD student – University of Queensland, NSW DPI;  
Mitchell Groves, PhD student – University of Queensland, NSW DPI; Dr Ray King and Melina Tensen – RSPCA.
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A regular, strategic flow of media releases received good 
uptake and publicity through 2011/12 at state, national 
and international levels. 

Communications

Headlines and issue dates 
included: 

 � Pork CRC Sees Scientists 
Right at Pig vets meeting 
(4/7/11)

 � Props needed To Push 
Start new Pork CRC 
(25/7/11)

 � Research Community 
helps Kick Start Pork 
CRC (17/8/11)

 � Pork CRC delivers In 
a Competitive world 
(3/11/11)

 � Kathryn adams appointed 
To Pork CRC board 
(23/11/11)

 � new Pork CRC launched 
with high Integrity 
(9/12/11)

 � Presenting Pork CRC 
aPSa awards (4/1/12)

 � Pork Projects with  
a difference (8/3/12)

 � new director for  
CRC for high Integrity 
australian Pork (26/3/12)

 � CRC Sees healthy Role  
for australian Pork 
(11/4/12)

 � Pork CRC opens one  
Stop gas Shop (29/5/12)

 � Students Kept Postered 
at PPPe (29/5/12)

Pork CRC Specials, the 4-page 
quarterly newsletter, distributed 
in printed and electronic forms 
to an extensive database 
of producers, researchers, 
governments, NGOs and other 
industry stakeholders, was 
published once in 11/12. 

The Winter 2011, Vol 6, Issue 
20 headlined with ‘From the 
Top Shelf’ a regular column by 
CEO, Dr Roger Campbell, which 
largely discussed the transition 
to CRC HIAP.

It also included highlights of 
all four programs from the 
inaugural Pork CRC.

The Participant, an e-newsletter 
written for and targeted to 
Essential and Other Participants 
of the Pork CRC, commenced 
in February 2012.

As Dr Campbell said in his 
welcoming words in Issue 
# 1, “The Participant is your 
roadmap into the Pork CRC and 
our vehicle for keeping all valued 
Pork CRC participants regularly 
informed on where we’ve been 
and where we’re going.”

Dr Campbell again contributed 
his popular and comprehensive 
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. 

Enjoying the Pork CRC dinner at 
the Adelaide Hilton were students 
Natasha Kreitals, The University 
of Western Australia, Matthew 
Tscharke, University of Southern 
Queensland and Meeka Capozzalo 
and Taya Clarke, both of Murdoch 
University. Natasha was judged 
the best post-grad presenter at a 
student workshop the next day.
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Communications continued

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:

 � Ready Set go for  
new Pork CRC  
(APN JULY 2011)

 � breaking China down  
To Put Pork Into Context  
(APN AUG 2011)

 � new Pork CRC  
Running hot  
(APN SEPT 2011)

 � are we There yet?  
(APN OCT 2011)

 � money matters  
means Reality Check  
(APN NOV 2011)

 � a long and winding  
Road but now let It be 
(APN DEC 2011)

 � grain gains Pork  
Price Pointers  
(APN JAN 2012)

 � bucking International Pork 
Trends (APN FEB 2012)

 � Interchange of Ideas 
from benchmarking  
(APN MARCH 2012)

 � nothing average  
about feed and 
Production Costs  
(APN APRIL 2012)

 � on The Road again  
(MAY 2012)

 � high Integrity Students 
for CRC high Integrity 
australian Pork  
(APN JUNE 2012)

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, along with 
the APN, is 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 the Pork CRC 
internationally. This continues 

to heighten recognition among 
the international pork R&D and 
academic community, which  
is an important part of the  
very internationally collaborative 
CRC HIAP.

Dr Campbell was regularly 
interviewed in the media, both 
electronic and print, regarding 
emerging R&D issues and 
events he had addressed 
and/or attended. He remains 
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 the 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.

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

In the reporting period, this 
included attendance at:

 � Optimising Grower/Finisher 
Feed Efficiency Refresher 
Course, Melbourne, August/
September 2011.

 � Pork CRC/APL Roadshow, 
Perth, October 2011.

 � Pork CRC Annual 
Conference & APSA, 
Adelaide, November 2011. 

 � Pan Pacific Pork Expo,  
Gold Coast, May 2012.

PPPE 2012 and Pork CRC Students 
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The WA contingent at the Refresher 
Course included Jorge Chorrez, 
Craig Mostyn Group Farms, Daniel 
Goussac, Wesfeeds, Dr Jae Kim, 
Department of Agriculture and Food 
WA and Dr Rob Wilson, Program 
Leader, Pork CRC Program 4, 
‘Carbon Conscious Nutrient Inputs 
and Outputs’.

From left to right: Dr Trish Holyoake, Vic DPI, Dr Pat Mitchell, APL and Dr Barb Fey, Consistent Pork, at Pork CRC/APL Optimising Grower/Finisher Feed 
Efficiency Refresher Course, Melbourne Aug 31 & Sept 1, 2011.
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Your Directors present their report, together with the 
financial statements of Pork CRC Limited (‘the Company’), 
for the financial year ended 30 June 2012 and the 
auditor’s report thereon.

Directors’ Report

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 – Independent Chairman

 � Dr Hugh Wirth – Independent Director

 � Mr. Brian Halstead – Independent Director

 � Professor Simon Maddocks

 � Dr Roger Campbell (resigned 26 July 2011)

 � Professor Robert van Barneveld

 � Mr Rod Hamann

 � Ms Kathryn Adams – Independent Director  
(appointed 17 November 2011)

 � Mr Sam McIvor – Independent Director  
(resigned 28 February 2012)

 � Mr Andrew Spencer

 � Professor John Pluske 

 � Mr Kenton Shaw

 � Mr Nigel Smith – Independent Director  
(retired 17 November 2011)

 � Mr Christopher Trengrove – Independent Director  
(appointed 16 March 2012)

The Directors’ report should be read in conjunction with the 
Directors’ information and the Management information contained  
in the Annual Report.

COMPANy SECRETARy

Details of the company secretary can be found in Directors 
information section of the Annual Report.

PRINCIPAL ACTIvITIES

The Company’s principal activities during the year consisted of 
funding, overseeing and commercialising research into 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 revolutionary feed sources and effluent management 
systems resulting in emissions of less than 1 kg 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.

There have been no significant changes in the nature of these 
activities during the year.

REvIEw OF OPERATIONS

The Company surplus for the year ended 30 June 2012 amounted 
to $260,742 (2011: Deficit of $143,469).

Further details of the Company’s operations during the year can  
be found in the Annual Report.

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.

The Company is limited by guarantee, and in the event of a winding 
up where there are insufficient assets to pay all liabilities, members 
are required to contribute $10 each.
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During the year, 12 Essential Participants were admitted as members  
of the Company.

DIvIDENDS

Under the Company’s constitution, the Company is unable 
to distribute income and assets in the form of a dividend. 
Consequently no dividend has been paid or declared since  
the end of the previous financial year.

LIKELy DEvELOPMENTS AND ExPECTED RESuLTS 
OF OPERATIONS

Further information on likely developments in the operations of the 
Company and the expected results of operations have not been 
included in this report as the Directors believe it would be likely to 
result in unreasonable prejudice to the Company.

ENvIRONMENTAL REguLATION

The Company’s principal activities are not regulated by 
any significant environmental regulation under a law of the 
Commonwealth or of a State or Territory. The Directors believe that  
the Company has adequate systems in place for the management  
of its environmental requirements and is not aware of any breach  
of those requirements as they apply to the Company.

No significant impact on the operations or financial statements of the 
Company is expected from the introduction of the Clean Energy Act 
2011, introducing a carbon pricing mechanism from 1 July 2012.

SIgNIFICANT ChANgES IN ThE STATE OF AFFAIRS

During the year, the Company commenced operating the CRC for 
High Integrity Australian Pork. Further details of the activities of the 
CRC can be found in the remaining sections of the Annual Report.

MATTERS SubSEquENT TO ThE END OF ThE 
FINANCIAL yEAR

There are no material matters arising subsequent to the year 
end that would require disclosure or adjustment to the financial 
statements.

DIRECTORS’ bENEFITS

No Director of the Company has received, or has become entitled to 
receive, a benefit, other than a remuneration benefit included below, 
because of a contract that the Director, a firm for which the Director 
is a member, or an entity in which the Director has a substantial 
financial interest, has made during the year ended 30 June 2012 or 
at any other time with the Company or a body corporate that was 
related to the Company, when the contract was made or when the 
Director received, or became entitled to receive, the benefit.

COMPANy

2012 
$

2011 
$

Director’s fees – cash 120,333  – 

120,333  – 

 
The directors fees shown are the cash benefits paid to the 
independent directors in their capacity as directors. The directors 
nominated by the participants do not receive any remuneration or 
benefit directly from the Pork CRC in their capacity as directors, as 
the respective participants can claim an in kind contribution for the 
time spent as a director. These contributions are included in the 
related party in kind contributions disclosed in Note 13.

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 (2011: $Nil) 
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 2012.

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

 

Adelaide, 27 September 2012

Directors’ Report continued

Dr John Keniry 
Chairman

Mr brian halstead 
Director

PORK CRC ANNUAL REPORT 2011–201268



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 2012 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.

Adelaide, 27 September 2012

KPMg Darren ball 
Partner 

Lead Auditor’s Independence Declaration under Section 307C 
of the Corporations Act 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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Financial Statements for the year ended 30 June 2012

COMPANy

 
NOTE

2012 
$

2011 
$

Revenue 2 12,829,638  – 

Expenses

Research programme costs (10,703,051)  – 

Employee expenses 3 (1,154,640)  – 

Other expenses 4 (827,804) (143,469)

Surplus / (deficit) from operating activities  144,143 (143,469)

Financial income  117,274  – 

Financial expenses (675)  – 

Net financing income  116,599  – 

Surplus / (deficit) for the period 260,742 (143,469)

Other Comprehensive Income  –  – 

Total Comprehensive Income for the period 260,742 (143,469)

The above Statement of Comprehensive Income should be read in conjunction with the accompanying notes set out on pages 74 to 84.

Statement of  
Comprehensive Income 
For the year ended 30 June 2012
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Statement of  
Changes in Equity 
For the year ended 30 June 2012

Financial Statements for the year ended 30 June 2012

COMPANy

RETAINED PROFITS 
$

TOTAL EquITy 
$

Balance at 1 July 2010  –  – 

Deficit for the period (143,469) (143,469)

Balance at 30 June 2011 (143,469) (143,469)

Balance at 1 July 2011 (143,469) (143,469)

Surplus for the period  260,742  260,742 

Balance at 30 June 2012 117,273 117,273

The above Statement of Changes in Equity should be read in conjunction with the accompanying notes set out on pages 74 to 84.
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Financial Statements for the year ended 30 June 2012

Statement of Financial Position 
As at 30 June 2012

Financial Statements for the year ended 30 June 2012

COMPANy

 
NOTE

2012 
$

2011 
$

Current Assets

Cash and cash equivalents 5  4,477,689  330,100 

Trade and other receivables 6  341,116  220,000 

Total current assets 4,818,805 550,100

Non-Current Assets

Plant and equipment 7  7,085  – 

Total non-current assets 7,085  – 

Total assets 4,825,890 550,100

Current Liabilities

Trade and other payables 8  1,222,931  48,019 

Loans from Australasian Pork Research Institute Ltd 9  –  445,550 

Employee benefits 10  328,780  – 

Unearned income 11  3,006,082  – 

Total current liabilities 4,557,793 493,569

Non-Current Liabilities

Employee benefits 10  15,824  – 

Unearned income 11  135,000  200,000 

Total non-current liabilities 150,824 200,000

Total liabilities 4,708,617 693,569

Net assets/(liabilities) 117,273 (143,469)

Equity

Retained surplus/(Accumulated deficit) 117,273 (143,469)

Total equity 117,273 (143,469)

The above Statement of Financial Position should be read in conjunction with the accompanying notes set out on pages 74 to 84.
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Statement of Cash Flows 
For the year ended 30 June 2012

Financial Statements for the year ended 30 June 2012

COMPANy

 
NOTE

2012 
$

2011$ 
$

Cash flows from operating activities

Cash receipts from Government and Participants  7,447,220  – 

Cash paid to suppliers, researchers and employees (2,962,951) (115,450)

Cash generated from operations 4,484,269 (115,450)

Interest received 117,274  – 

Net cash provided by/(used in) operating activities 4,601,543 (115,450)

Cash flows from investing activities

Acquisition of plant and equipment 7 (7,729)  – 

Net cash used in investing activities (7,729)  – 

Cash flows from financing activities

Loans from Australasian Pork Research Institute Ltd 9 (445,550)  445,550 

Interest paid (675)  – 

Net cash (used in)/provided by financing activities (446,225) 445,550

Net increase in cash and cash equivalents 4,147,589 330,100

Cash and cash equivalents at 1 July 330,100  – 

Cash and cash equivalents at 30 June 5 4,477,689 330,100

The above Statement of Cash Flows should be read in conjunction with the accompanying notes set out on pages 74 to 84.
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Financial Statements for the year ended 30 June 2012

Notes to the Financial Statements

Pork CRC Limited [“the Company”] is a not for profit public company domiciled in Australia. 

The financial report was authorised for issue by the Directors on 27 September 2012.

The accounting policies set out below have been applied consistently to all periods presented in these financial statements.

Certain comparative amounts have been reclassified to conform with the current year’s presentation.

Note 1 Significant Accounting Policies

(A) STATEMENT OF COMPLIANCE

The Company 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. 

(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 assumptions and estimation uncertainties in applying accounting policies that have the most significant effect on 
the amounts recognised in the financial statements is as follows:

 � Recoverability of Trade and other receivables, included in note 6.

 � Trade and other payables, included in note 8.

 � Unearned income, included in note 11.

PORK CRC ANNUAL REPORT 2011–201274



(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 Company 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 Company and 
the cost of the item can be measured reliably. All other costs are recognised in the Statement of Comprehensive Income as an 
expense as incurred.

(iii) Depreciation

Depreciation is charged to the Statement of 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.

(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 and at call deposits. Bank overdrafts that are repayable on demand and form an 
integral part of the Company’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 Company’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 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.
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Financial Statements for the year ended 30 June 2012

Notes to the Financial Statements

(i) Calculation of recoverable amount

The recoverable amount of the Company’s receivables carried at amortised cost is calculated as the present value of estimated 
future cash flows, discounted at the original effective interest rate (ie, 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.

(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 Comprehensive 
Income as incurred.

(ii) Long-term service benefits

The Company’s net obligation in respect of long-term employee benefits 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 
Company’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, salaries and annual leave

Liabilities for wages, salaries and annual leave that are expected to be 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 Company 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 Company as the benefits are taken 
by the employees.
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(h) PROvISIONS

A provision is recognised in the Statement of Financial Position when the Company 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 and, 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 Company will comply with the conditions attaching to them. Grants and 
contributions that compensate the Company for expenses incurred are recognised as revenue in the Statement of Comprehensive 
Income on a systematic basis in the same periods in which the expenses are incurred. Grants that compensate the Company for 
the cost of an asset are recognised in the Statement of Comprehensive Income as other income on a systematic basis over the 
useful life of the asset.

(ii) In-kind contributions from Participants

Contributions by Participants are recognised in the Statement of 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 Comprehensive Income as it accrues, using the effective interest method. The interest 
expense component of finance lease payments is recognised in the Statement of Comprehensive Income using the effective interest  
rate method. 

(L) INCOME TAx

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.
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Financial Statements for the year ended 30 June 2012

Notes to the Financial Statements

(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 Company 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 Company does 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 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 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).

(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.

COMPANy

2012 
$

2011 
$

Note 2 Revenue
Government grant  1,564,474  – 

Participants in-kind contributions  8,202,383  – 

Participants cash contributions *  2,050,268  – 

Research project co-funding  629,733  – 

Other Income  382,780  – 

 12,829,638  – 

* Includes $509,248 (2011: $Nil) of funding for research facilities.

PORK CRC ANNUAL REPORT 2011–201278



COMPANy

2012 
$

2011 
$

Note 3 Employee expenses
Wages and salaries  811,740  – 

Contributions to defined contribution plans  50,681  – 

Other associated personnel costs  47,080  – 

Increase / (decrease) in provision for employee leave  245,139  – 

 1,154,640  – 

Employee expenses include $678,872 (2011:$Nil) in respect of key management personnel remuneration.

 
NOTE

COMPANy

2012 
$

2011 
$

Note 4 Other expenses
Accounting fees  25,600  – 

Directors fees 13  120,333  – 

Travel  130,897  – 

Office cost  39,000  – 

Depreciation 7  644  – 

Media and Communications  127,887  – 

Adoption expenses  75,987  – 

Establishment costs  93,625  143,469 

Other  213,831  – 

 827,804  143,469 

COMPANy

2012 
$

2011 
$

Note 5 Cash and cash equivalents
Bank balances  4,477,689  330,100 

balance as per statement of cash flows  4,477,689  330,100 
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Notes to the Financial Statements

COMPANy

2012 
$

2011 
$

Note 6 Trade and other receivables
Other receivables  330,816  220,000 

Prepayments  10,300  – 

 341,116  220,000 

Note 7 Plant and equipment
Cost

Balance at 1 July  –  – 

Acquisitions  7,729  – 

Balance at 30 June  7,729  – 

  

Depreciation

Balance at 1 July  –  – 

Depreciation charge for the year (644)  – 

Balance at 30 June (644)  – 

  

Carrying amounts

At 1 July  –  – 

At 30 June  7,085  – 

Note 8 Trade and other payables
Trade payables and accruals  1,206,110  38,514 

GST payable  16,821  9,505 

 1,222,931  48,019 

Note 9 Loans from Australasian Pork 
Research Institute Ltd
Loans to Pork CRC Ltd  –  445,550 

 –  445,550 
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COMPANy

2012 
$

2011 
$

Note 10 Employee benefits
Current

Salary and wages accrued  99,465  – 

Liability for employee leave  229,315  – 

 328,780  – 

Non-Current

Liability for employee leave  15,824  – 

 15,824  – 

Note 11 Unearned income
Current

Government grants  803,526  – 

Participants contributions  791,480  – 

Co-funding – Australasian Pork Research Institute Ltd  1,201,076  – 

Co-funding – Other  210,000  – 

 3,006,082  – 

Non-Current

Co-funding – Other  135,000  200,000 

 135,000  200,000 

Total Unearned income  3,141,082  200,000 

Unearned income consists of government grant income, participant contributions and project co-funding received and not spent. This method  
of recognition aligns the income to the period the relevant expenditure is incurred.

Co-funding from Australasian Pork Research Institute Ltd represents cash received from Australasian Pork Research Institute Ltd to 
complete research projects initiated by the CRC for an Internationally Competitive Pork Industry that the Company has agreed to complete  
as part of the transition arrangements to the CRC for High Integrity Australian Pork.
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COMPANy

2012 
$

2011 
$

Note 12 Operating leases
Leases as lessee

Non-cancellable operating lease rentals are payable as follows:

Within one year  16,087  – 

One year or later but no more than five years  25,657  – 

Later than five years  –  – 

 41,744  – 

The Company 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, and are stated inclusive of GST. 

Note 13 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 – Independent Chairman

 � Dr Hugh Wirth – Independent Director

 � Mr. Brian Halstead – Independent Director

 � Professor Simon Maddocks

 � Dr Roger Campbell (resigned 26 July 2011)

 � Professor Robert van Barneveld

 � Mr Rod Hamann

 � Ms Kathryn Adams – Independent Director  
(appointed 17 November 2011)

 � Mr Sam McIvor – Independent Director (resigned 28 February 2012)

 � Mr Andrew Spencer

 � Professor John Pluske 

 � Mr Kenton Shaw

 � Mr Nigel Smith – Independent Director (retired 17 November 2011)

 � Mr Christopher Trengrove – Independent Director (appointed 16 March 2012)

Executives

 � Dr Roger Campbell, Chief Executive Officer

 � Mr Geoff Crook, Company Secretary and Business  
and Finance Manager
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Note 13 Key management personnel disclosures (continued)
Transactions with key management personnel

During the year the Company 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.

Net transactions with the Company by director related entities were as follows:

2012 
$

2012  
$

2012  
$

2011  
$

IN-KIND CONTRIbuTIONS CASh RECEIPTS /  
(PAyMENTS)

TOTAL TOTAL

South Australian Research and 
Development Institute  341,800 (48,055)  293,745  – 

CHM Alliance Pty Ltd  560,811 (33,140)  527,671  – 

Murdoch University  449,188  71,815  521,003  – 

Australian Pork Ltd  507,000  1,437,824  1,944,824  – 

New Zealand Pork Industry Board  –  73,671  73,671  – 

Australian Pork Farms Group  778,563 (135,300)  643,263  – 

Rivalea (Australia) Pty Ltd  966,079 (197,685)  768,394  – 

Ridley (Agriproducts) Pty Ltd  –  61,875  61,875  – 

Australasian Pork Research  
Institute Ltd  –  2,030,482  2,030,482  – 

PIGIP Pty Ltd  –  2,547  2,547  – 

Total  3,603,441  3,264,034  6,867,475  – 

Included in the total cash receipts from Australasian Pork Research Institute Ltd is an amount of $2,083,161 (inclusive of GST) which the 
company received from Australasian Pork Research Institute Ltd for agreeing to take on the obligation to complete certain R&D projects 
commenced by the Australasian Pork Research Institute Ltd, representing the expected cost of meeting these obligations.

In addition, on 1 July 2011, all of the Australasian Pork Research Institute Ltd’s staff were transferred to the Company and as a consequence 
the Australasian Pork Research Institute Ltd agreed to pay the Company $344,329 to cover the expected cost of employee liabilities 
incurred by the Company as a result of that staff transfer. These amounts are also included in the table above.

During the period, the Company repaid loans from the Australasian Pork Research Institute Ltd totalling $492,448. These amounts are also 
included in the table above.
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Note 13 Key management personnel disclosures (continued)
Outstanding balances at 30 June are as follows:

2012 
$

2012 
$

2012 
$

2011 
$

AMOuNT DuE TO ThE 
COMPANy

AMOuNT DuE FROM ThE 
COMPANy

TOTAL RECEIvAbLE/ 
(PAyAbLE)

TOTAL RECEIvAbLE/ 
(PAyAbLE)

South Australian Research  
and Development Institute  – (23,443) (23,443)  – 

CHM Alliance Pty Ltd  – (71,921) (71,921)  – 

Murdoch University  – (77,414) (77,414)  – 

Australian Pork Ltd  27,500 (11,363)  16,137  – 

Rivalea (Australia) Pty Ltd  – (12,375) (12,375)  – 

Ridley (Agriproducts) Pty Ltd  20,625  –  20,625  – 

Australasian Pork Research  
Institute Ltd  – (10,054) (10,054)  – 

Total  48,125 (206,570) (158,445)  – 

Note 14 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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Financial Statements for the year ended 30 June 2012

Directors’ Declaration

1 In the opinion of the Directors of Pork CRC Limited [“the Company”]:

a] the financial statements of the Company, set out on pages 70 to 84, are in accordance with the Corporations Act 2001, 
including:

i] giving a true and fair view of the Company’s financial position as at 30 June 2012 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:

Adelaide, 27 September 2012

Dr John Keniry 
Chairman

Mr brian halstead 
Director
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Independent Auditor’s Report to the Members  
of Pork CRC Limited 

We have audited the accompanying financial report of Pork CRC Limited (the Company), which comprises the statement 
of financial position as at 30 June 2012, and the statement of comprehensive income, statement of changes in equity and 
statement of cash flows for the year ended on that date, notes 1 to 14 comprising a summary of significant accounting 
policies and other explanatory information and the directors’ declaration. 

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 – Reduced Disclosure Requirements. 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, a true and fair view which is consistent with our 
understanding of the Company’s financial position and of its 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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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.

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 financial position as at 30 June 2012 and of its performance for the  
year ended on that date; and 

ii] complying with Australian Accounting Standards – Reduced Disclosure Requirements and the Corporations 
Regulations 2001. 

Adelaide, 27 September 2012

KPMg Darren ball 
Partner 
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Essential and  
Other Participants

 � Alltech Inc

 � Animal Genetics  
and Breeding Unit

 � Australasian Pig  
Science Association

 � Biomin Singapore Pte Ltd

 � Charles Sturt University

 � CSIRO

 � Department of Primary 
Industries NSW

 � DSM Nutritional Products

 � Elanco Animal Health

 � Feedlot Services  
Australia Pty Ltd

 � Feedworks Pty Ltd

 � Flinders University

 � The Hanor Family of 
Companies

 � Intergrain Pty Ltd

 � Landmark Nutrition Pty Ltd

 � MBD Energy

 � Nutreco Nederland B.V.

 � Plant Research (NZ) Ltd

 � Pfizer Australia Pty Ltd

 � Porkscan Pty Ltd

 � RSPCA Australia 
Incorporated

 � University of Minnesota

 � University of Queensland

 � University of  
South Australia

 � University of  
Western Australia

 � University of  
Wollongong

 � Western Australian 
Agricultural Authority  
– DAFWA

 � Woolworths Ltd

 � Zinpro performance  
Minerals Inc

Other Participants

Essential Participants
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