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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 with reduced need for sow confinement and 
judicious use of antibiotic medications.

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

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

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

Great strides have been 
made over the past seven 
years through the CRC for 
High Integrity Australian Pork, 
following on from the great 
results achieved in the preceding 
CRC. The programs related 
to sow and piglet welfare, 
herd health management, 
healthy pork consumption and 
reducing the carbon footprint 
of the industry have delivered 
significant benefits through the 
whole value chain, including to 
consumers of pork products.

The professionalism shown 
by the research community 
to continue to strive for 
answers so that productive 
and sustainable change could 
occur has been profound 
and I commend them for their 
diligence and commitment. 
This has lifted the level of 
understanding of the benefits 
of sustainable solutions being 
translated into changes in 
practices and operations 
throughout industry, resulting 
in a more resilient industry 
through both good and 
demanding circumstances.

The need for developing 
solutions to challenges facing 
the industry has not gone away 
and there has been strong 
demand from industry to 
continue to support research 
that improves productivity 
and animal wellbeing. The 
transition strategy post-
CRC, to ensure momentum 
in innovative research is 
not lost, is well advanced 
through the establishment 
of an industry supported 
company, Australasian 
Pork Research Institute Ltd 
(APRIL). The objective of 
the company is to support 
research and adoption focused 
on improving sustainable 
production and efficiency in 
the pork value chain for the 
Australian and New Zealand 
industries. The organisation 
will also be responsible for 
delivering results emanating 
from intellectual property and 
related value-added systems 
and products through research 
outcomes funded through the 
Pork CRC. It will also work 
closely with the pork industry’s 
peak body, APL. 

The industry understands more 
than ever the significance and 
importance of strong research 
and extension capability 
and what can and has been 
achieved through collaboration. 
This does not happen 
without commitment from all 
parties, including producers, 
researchers, research 
institutions and suppliers of 
services to the industry. I 
personally thank all those who 
have played a part in making 
things happen and supported 
an approach to make the pork 
industry more sustainable 
and resilient. This includes the 
Federal Government through 
their support of the CRC model.

Special thanks must go to 
the group of committed 
staff of the CRC and the 
individuals who have made 
up committees in support 
of the research effort. They 
have been unwavering and 
generous of their knowledge 
and time to ensure that we 
identify the right projects and 
support their implementation 
and the dissemination of the 
outcomes of the work done. 

Pork CRC is drawing to a close with the completion of 
formal annual calls for research projects and the wind-
up of the agreement with the Australian Government 
concluding on June 30, 2019. The commitment for 
delivering research outcomes for the industry and 
consumers of pork continues as existing projects and 
education commitments are brought to a conclusion, 
information is disseminated and change implemented 
across the sector.
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To the small team in the CRC, 
Geoff, Rebecca, Brendon, 
Charles and Richard, my 
sincere thanks for a job well 
done. A very special thanks 
must go to Roger Campbell. 
Roger has been heading up 
pork related CRCs for 13 
years. He also showed strong 
leadership in the formation of 
APRIL and taking on the role 
of inaugural CEO. His energy, 
enthusiasm, knowledge and 
drive have been central to the 
success and his legacy will be 
fondly remembered.

I also wish to sincerely thank 
my Board for their willingness 
to go the extra yards in support 
of industry outcomes. This 
thankyou also extends to 
all those past serving board 
members and the previous 
Chair Dr John Keniry. All 
of the Essential and Other 

Participants were also integral 
to the success of the CRC and  
I acknowledge that without 
them making a commitment, 
the program would not have 
got off the ground.

The challenges to keep us 
ahead of the game remain 
and I am confident that the 
foundations laid through the 
CRC will continue to be seen 
as examples of how to make 
a difference.

Dennis Mutton 
Chairman, Pork CRC

Pork CRC Executive team: Charles Rikard-Bell, Rebecca Smith, Roger Campbell, Geoff Crook and Richard Westmacott

The transition strategy post-

CRC, to ensure momentum 

in innovative research is not 

lost, is well advanced through 

the establishment of an 

industry supported company, 

Australasian Pork Research 

Institute Ltd (APRIL).
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Dr Roger Campbell

I must say it has been an 
enjoyable and even exciting 
experience and I thank all 
who’ve been involved in making 
the CRCs so successful. 
Our legacies are APRIL, the 
world class facilities and staff 
available for research across 
the industry through base 
funding by Pork CRC and APL 
and the new scientists we’ve 
trained who are now actively 
engaged across the industry. 
I am driven by discovery and 
always seeking gems from 
our research projects. Our 
researchers have not let me 
down. Thank you one and all.

TOUGH YEAR

It was a tough year for the 
industry, with prices continuing 
to decline over the 12 months 
from the lows reached at the 
end of 2016–17 and grain and 
feed costs increasing almost 
monthly since the 2016–17 
harvest. The increase in pork 
supply over time seems to have 
been driven by expansion of 
the sow herd and increased 
productivity. While I’m not 
sure when the situation might 
turn around, I am sure the 
industry will come out of it more 
competitive and resilient than 
ever. Productivity is good and 
ideally we want to produce 4.8 

to 5.0 million pigs and 380,000 
to 400,000 tonnes of high 
quality pork per year, but only 
with 220,000 sows rather than 
279,000. I think we’re heading 
in the right direction and our 
industry is poised to take the 
next step forward and become 
a genuine global player. 

INTERESTING 
DISCOVERIES

In the reporting period, our 
participants and researchers 
made interesting discoveries on 
measuring and enhancing the 
contentment of sows housed in 
conventional farrowing systems. 
We saw interest globally in a 
vaccine developed by Murdoch 
University for swine dysentery. 
Researchers at SARDI 
developed an eating quality 
model for Australian pork, while 
those in Program 4 enhanced 
the AusScan calibrations for 
grains and protein meals and 
demonstrated the industry 
as a leader in reducing 
carbon emissions. All of these 
outcomes are summarised in 
the annual report.

In Program 1 (Reduced 
Confi nement of Sows 
and Piglets), researchers 
at University of Melbourne, 
SARDI, SunPork and Rivalea 
showed that enrichment with 

straw or lucerne before and 
during farrowing signifi cantly 
reduced still birth rate and in 
one study lucerne chaff also 
improved colostrum intake 
and pre weaning performance. 
Based on differences in 
anticipatory behaviour between 
treatments, it also seems 
that straw/hay improved the 
affective state of sows, but not 
gilts. This major new piece of 
research certainly warrants 
follow up. Other researchers 
from University of Melbourne 
and Rivalea demonstrated that 
the Ridley Enrichment Block 
had similar effects as straw 
or hay on the behaviour of 
gestating sows. 

Antibiotic use and resistance 
remains one of the biggest 
issues globally in animal 
agriculture and in the intensive 
industries in particular. In 
Program 2 (Herd Health 
Management) Dr Sam 
Abraham from Murdoch 
University provided 
new information on the 
pathogenicity of Strep suis in 
the Australian industry, while 
Narelle Sales from NSW DPI did 
a similar thing for Erysipelothrix 
rhusiopathiae. Interesting that 
Strep suis showed considerably 
more antibiotic resistance than 
Erysipelothrix rhusiopathiae. 

Pork CRC completed its seventh year of an eight year 
agreement with the Federal Government and participants 
on June 30, 2018. This is my 13th and fi nal annual report 
for the two CRCs, as my contract fi nished in July 2018.  
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Dr Tom La and his team at 
Murdoch University continued 
their excellent work on swine 
dysentery and two of the 
Brachyspira strains discovered 
by the team are now being 
tested as potential vaccine 
candidates in the US. 

In Program 3 (Healthy 
Pork Consumption), Dr 
Jessica Jolley and her team 
at SARDI used all the eating 
quality research supported 
by Pork CRC to develop 
an eating quality predictive 
model similar to MSA used 
by the red meat industry. The 
model comes up with a Pork 
Quality Score based on a 
combination of eight factors 
at cooking temperatures 
of 70 or 75°C (gender, cut, 
cooking method, aging time, 
ultimate pH, moisture infusion, 
hanging method and electrical 
stimulation). The model has the 
potential to revolutionise the 
marketing and eating quality of 
Australian pork. 

In Program 4 (Carbon 
Conscious Nutrient Inputs 
and Outputs), an LCA 
assessment by Stephen 
Wiedemann predicted that the 
greenhouse gas emissions of 
the Australian pork industry 
will fall from 3.6 kg (in 2010) to 

near 1.3kg of CO
2 equivalents 

by 2020–21. This is due to 
the uptake of biogas capture 
and use from effluent and 
increasing productivity by the 
herds/businesses which will 
represent the industry. 

Researchers also upgraded the 
AusScan pig energy and amino 
acid calibrations in the reporting 
period. They included 67 new 
grains in the energy calibrations 
and demonstrated that the 
calibration for predicting faecal 
DE is extremely accurate. 
This unique technology 
continues to be strengthened 
and the calibrations are now 
appropriate for maize and 
overseas grains. AusScan is 
a major revenue generator for 
APRIL and we should see its 
use continue to grow globally. 

INNOVATIVE RESEARCH

We still have some 15 active 
projects in Pork CRC and  
I’m continually amazed by the 
outcomes and look forward to 
reporting these to you over the 
next 6–12 months.

THANK YOU

Again, I want to thank everyone 
who has joined me on the 
journey. The Pork CRC staff 
are top class and I can’t 

thank them enough for their 
assistance. Our Chairman 
Dennis Mutton and directors 
have worked tirelessly to make 
the Pork CRC a success and 
we could not have achieved 
what we have without their 
support and guidance. Similar 
kudos goes to our participants, 
producers, researchers, 
students and the Federal 
Government for bringing it all 
together. It has been a team 
effort and I’m sure APRIL will 
continue the work required to 
ensure the long-term success 
of the Australian industry. R&D 
will continue to remain active in 
Australia, with APRIL playing a 
leading role.

I feel very confident about the 
future of the industry, which 
will emerge from the current 
situation stronger and more 
resilient than ever. However, 
it will need to be, as globally 
things are getting tougher and 
this is unlikely to change.

Dr Roger Campbell 
CEO

I feel very confident about the future of the 

industry, which will emerge from the current 

situation stronger and more resilient than ever.
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LEGEND

Owners 
Officers/employees 
Consultants

Organisation Chart (as at 30 June 2018)

Members

Pork CRC Limited Board

Chief Executive OfficerProgram Leaders

Manager, 
Commercialisation and 

Research Impact

Board Committees:

Office Administrator Finance Manager

Research and Development

Commercialisation and Adoption 
(until November 16, 2017)

Audit

Nomination

Remuneration

Business Manager

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

The Company has twelve 
Essential Participant members 
and is tax exempt. There have 
been no changes in structure 
during the year under review.

The governance and 
management structure ensures 
effective collaboration between 
the participants through:

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

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

 � World-renowned pig 
research scientist, Dr Roger 
Campbell, was appointed 
CRC Chief Executive 
Officer (CEO) following 
the achievements of the 
CRC for an Internationally 
Competitive Pork Industry. 
His success in the position 
has been through his broad 
knowledge and familiarity 
with many of the research 

organisations, researchers 
and industry participants. 
His professionalism and 
expertise is well placed 
to ensure the strategic 
objectives of Pork 
CRC are met through 
effective collaboration.

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

Board membership consists of:

 � an independent chair. 

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

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

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

 � two 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. 

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

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

Directors may seek 
independent professional 
advice, at the expense of  
the company if any Director 
wishes to do so, subject  
to prior agreement of 
the Chairman.



Directors and Offi cers

PORK CRC ANNUAL REPORT 2017–20188

Prof John Pluske Mr Kenton Shaw Mr Andrew Spencer

Mr Chris Trengrove

Prof Robert van BarneveldMr Dennis Mutton Ms Sandra Di Blasio

The Board of Directors for the fi nancial year 2017–2018
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Current Directors

MR DENNIS MUTTON 
BSc.(Hons), Grad Dip Mgt, JP, 

FAICD, FAIM – Independent 

Chairman

Mr Mutton is an experienced 
Board Chair and Director and 
an Independent consultant 
in resource planning and 
development, leadership, 
strategic management and 
regional development. He 
is Chair of the Australasian 
Pork Research Institute Ltd, 
and Councillor of the Royal 
Agricultural and Horticultural 
Society of SA. He is also a 
Commissioner, Development 
Assessment Commission of SA 
and Director of Duxton Water 
Ltd. He is the previous Chair of 
the Grape and Wine Research 
and Development Corporation 
and the Council of Rural R&D 
Corporations. He has had a 
distinguished career in the 
South Australian Public Service 
and industry including as Chief 
Executive of Primary Industries 
and Resources SA and the 
Department of Environment 
and Natural Resources.

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

FAICD

Professor van Barneveld is 
Group CEO and Managing 
Director of the Sunpork Group 
of Companies which includes 
Sunpork Farms, Sunpork Fresh 
Foods, Swickers Kingaroy 
Bacon Factory and Sunpork 
Solutions. In addition, Professor 
van Barneveld is a Non-
Executive Director of the Ridley 
Corporation and Chairman of 
the Autism CRC Ltd. He is a 
former Director of Australian 
Pork Ltd, Roseworthy Piggery 
Pty Ltd, Social Skills Training 
Pty Ltd and Porkscan Pty 
Ltd. Professor van Barneveld 
has a PhD in pig nutrition and 
has worked as a consultant 
scientist and nutritionist in 
Australia and overseas for 
the past 20 years.

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

Independent Director

Ms Di Blasio has over 25 
years experience in audit, 
fi nance and risk management 
and is currently on a number 
of boards, chairing fi nance, 
audit and risk committees of 
boards. Her board roles include 
industries such as education, 
research and disability. Her 
experience also extends across 
government, private sector and 
not for profit.

Her working career includes 
employment with the public 
service, a professional services 
fi rm and banking and finance. 
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PROFESSOR  
JOHN PLUSKE  
BSc(Agric)(Hons), PhD (UWA), 

R.An.Nutr., R.Anim.Sci.

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 – Agricultural 
Operations for Rivalea 
Australia, having held the 
role since 2007. A graduate 
of University of Queensland, 
Kenton has had over 28 
years’ experience in the pig 
industry working across all 
areas of production including 
feed milling. He is a member 
of the Victorian Farmers 
Federation Pork Committee 
and an Australian Pork Ltd 
delegate. While responsible for 
all pig production, feed milling, 
environmental management 
and agriculture at Rivalea, a 
major focus is on implementing 
sustainable production systems 
that enhance animal welfare 
and meet the needs of the 
public while ensuring long-term 
viability of the organisation 
and industry.

MR ANDREW SPENCER  
BAgSc (Melb), GAICD

Mr Spencer has been CEO of 
Australian Pork Limited since 
July 2005.

Prior to 2005, Andrew worked 
over a period of ten years 
in France, South Africa and 
Germany in the agricultural 
biotechnology, seeds and 
chemicals business. He 
commenced his career in 
Australia in marketing and 
product management in the 
agricultural chemicals business 
sector after completing his 
studies in the mid 80’s. 

Through his tenure with APL, 
he has helped to work the 
industry through significant 
challenges, including the 2009 
‘Swine Flu’ pandemic, large 
increases in imported pork 
volumes into Australia and  
two profitability crises. 

Andrew has an Agricultural 
Science degree from 
Melbourne University and 
is Chair of the Australian 
Farm Institute, a director of 
Australasian Pork Research 
Institute Ltd and PorkScan 
Pty Ltd. Andrew is a graduate 
member of the Australian 
Institute of Company Directors 
and a fellow of the Australian 
Institute of Managers 
and Leaders.

MR CHRIS TRENGROVE  
Independent Director

A New Zealand pork producer, 
Mr Trengrove was a Director 
of NZ Pork Industry Board for 
15 years, and was Chairman 
for nine years. For the past 
36 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 Industry 
Board and served for five years 
on the Massey University/NZ 
Pork Consultative Committee. 
Chris is currently a Producer 
Delegate representative to  
New Zealand Pork.
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MS KATHRYN ADAMS  
BSc.Agr (Hons), LLM, M.Bus, M.Env.Stud,Grad Dip Leg Pract,  

FAICD – Independent director  

(retired 18 November, 2017)

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

AFFILIATE PROFESSOR PAULINE MOONEY  
BSc(Hons), MSc, PhD, FAICD 

(retired 18 November, 2017)

Affiliate Professor Mooney is the Executive Director Food 
Innovation, PIRSA. Pauline has 30 years’ experience in science, 
business and financial leadership, including extensive experience 
in strategy planning, research and project management for primary 
industries research across terrestrial, marine, livestock and food 
sectors. She brings good knowledge and skills in corporate 
leadership and governance, with twelve years’ experience as a 
Director on a number of boards, as a member of national and state 
government committees and five years as the Chair of the AW 
Howard Memorial Trust.

Directors Retiring in Term

(L to R) John Pluske, Robert van Barneveld, Kathryn Adams, Andrew Spencer, Dennis Mutton, Kenton Shaw, Pauline Mooney, Sandra Di Blasio, Chris Trengrove.
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Commercialisation and Adoption Committee

Its role is to recommend to the 
Board the most appropriate 
pathways to utilise outcomes 
from Pork CRC programs. 
This Committee also makes 
recommendations to the 
Board regarding protection 
and commercialisation of 
intellectual property. 

It comprises one independent 
Board member appointed as 
the C & A Committee chair and 
at least two other directors, the 
CEO, Business Manager and 
Manager, Commercialisation 
and Research Impact of Pork 
CRC and other experts as 
identified by the Committee.

Meetings are held quarterly,  
or as required.

Meetings held:  
August 23, 2017 
Disbanded November 16, 2017

Its primary function is to 
provide leadership for the 
research conducted by Pork 
CRC and recommend to the 
Board investment in research 
programs and projects.

The Committee reviews all 
projects and monitors research 
project performance. 

It comprises the Chairman, 
Chief Executive Officer,  
and a representative from  
each Essential Participant. 
Program Leaders, the  
Manager, Commercialisation 
and Research Impact and 
Business Manager are also 
invited to each meeting.

Meetings are held as required.

Meetings held:  
NIL

Research and Development Committee

Membership as of June 30, 2018
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Audit Committee

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

It comprises four members, 
at least two of whom are Pork 
CRC Directors, including an 
independent director as Chair. 

The Business Manager and 
Finance Manager are invited to 
all Audit Committee meetings.

Meetings are held quarterly,  
or as required.

Meetings held:  
August 7, September 25,  
November 6, 2017 

February 14, May 1, 2018 

It 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.

Meetings are held as required.

Meetings held:  
August 31, 2017  
June 12, 2018

Remuneration Committee

It makes recommendations 
to the Board in relation to the 
identification of candidates 
to be elected as Director, as 
vacancies arise on the Board.

Meetings are held as required.

Meetings held:  
NIL

Nomination Committee
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Throughout the reporting 
period, the Pork CRC was 
administered by the Chief 
Executive Offi cer (Dr Roger 
Campbell – until 15 July 2018), 
Business Manager (Geoff 
Crook), Finance Manager 
(Richard Westmacott), 
Manager, Commercialisation 
and Research Impact 
(Dr Charles Rikard-Bell) & Offi ce 
Administrator (Rebecca Smith 
– until 30 June 2018).

The Pork CRC Management 
provided focus for all activities 
and coordinated the research 
and education programs. 
The Pork CRC also provided 
the administration and fi nance 
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 
effi ciently. The programs and 
projects are reviewed on an 
annual basis by the Research 
and Development Committee.

DR ROGER CAMPBELL 
Chief Executive Offi cer

Tel:  08 8313 7683

Mob:  0407 774 714

Fax:  08 8313 7686

Email:  roger.campbell
 @porkcrc.com.au 

GEOFF CROOK
Business Manager/
Company Secretary 

Tel:  08 8313 7684

Mob: 0439 180 347

Fax:  08 8313 7686

Email:  geoff.crook
 @porkcrc.com.au 

DR CHARLES 
RIKARD-BELL
Manager, 
Commercialisation 
& Research Impact

Tel:  08 8313 7973

Mob:  0439 513 723

Fax:  08 8313 7686

Email:  c.rikardbell
 @porkcrc.com.au

REBECCA SMITH 
Offi ce Administrator

Tel:  08 8313 7743

Fax:  08 8313 7686

Email:  rebecca.smith
 @porkcrc.com.au 

RICHARD WESTMACOTT
Finance Manager

Tel:  08 8313 7685

Fax: 08 8313 7686

Email:  richard.westmacott
 @ porkcrc.com.au

Geoff Crook Charles Rikard-Bell Rebecca Smith Richard Westmacott

Dr Roger Campbell
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Reduced confinement of sows  
and piglets1
Herd Health Management2
Healthy Pork Consumption3
Carbon Conscious Nutrient Inputs  
and Outputs4

Investment across programs and subprograms are 

summarised in the following tables and, where relevant, 

a brief description of Research Highlights relating to the 

2017–2018 reporting period are included.



PROGRAM

1 Reduced confinement of sows 
and piglets

PORK CRC ANNUAL REPORT 2017–201820

A number of projects, focussing on a range of areas of importance 
to the Australian pig industry were completed in 2017–2018. 

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

Program Leader: Dr William van Wettere, University of Adelaide 

SUBPROGRAM 1A MATING AND LACTATING INNOVATIONS

SUBPROGRAM 1B INNOVATIVE WEANING SYSTEMS 

SUBPROGRAM 1C MANAGEMENT OF SOWS IN GROUPS

Subprogram 1A:  
Mating and Lactating Innovations

Subprogram leader: 
Dr William van Wettere, University of Adelaide 

The development of effective and efficient strategies to stimulate 
ovulation by lactating sows within conventional lactation 
accommodation as well as low confinement housing systems. 
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PROJECT ID TITLE PROJECT LEADER COLLABORATIVE PARTNERS TOTAL COST AUD

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

J Downing University of Sydney 0*
0**

1A–102 Managing the sow to stimulate lactational 
ovulation

W van Wettere University of Adelaide 34,312*
168,312**

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

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

166,396*
927,300**

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

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

123,643*
1,065,003**

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

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

148,915*
1,076,573**

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

J Downing University of Sydney,  
SARDI, Rivalea Australia  
& Charles Sturt University

81,823*
568,585**

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

50,000*
186,056**

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

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

1A–109 Innovative refinements of existing lactation pen 
systems to better suit Australian environmental 
and management systems

R Morrison Rivalea Australia, Danish 
Agriculture and Food Council, 
Scotland’s Rural College, 
University of Copenhagen

49,700*
426,395**

1A–110 Reducing confinement of peri-parturient  
and lactating sows

W van Wettere University of Adelaide,  
APFG & SARDI

92,830*
1,222,216**

1A–111 Developing ways to measure and increase  
sow contentment

R Doyle University of Melbourne, 
SARDI, Rivalea Australia, 
CSIRO, University of Sydney  
& University of Adelaide

182,176*
962,155**

1A–112 Commercial evaluation of lactational oestrus R Athorn Rivalea Australia &  
University of Sydney

151,572*
600,572**

1A–113 Welfare implications of group lactation  
at various ages

J L Rault University of Melbourne  
& Rivalea Australia

124,888*
626,360**

1A–114 Can oxytocin nasal spray improve gilt behaviour 
during the peri-partum period and increase the 
weaning weight of piglets

C Ralph SARDI & University of 
Melbourne

50,000*
201,600**

1A–115 The feeding behaviour of sows and its 
relationships to sow welfare and reproduction

M Verdon University of Melbourne  
& Rivalea Australia

18,821*
92,821**

1A–116 Managing light and mat surface temperature 
in creep areas to minimize dangerous piglet 
behaviour associated with crushing

J L Rault University of Melbourne, 
Rivalea Australia, University  
of Sydney, Bettapork & USDA

19,049* 
170,549**

1A–117 A meta-analysis of farrowing pens:  
factors responsible for high performance

K Plush APFG &  
University of Adelaide

15,750* 
130,250**

1A–118 Fenceline boar exposure at the end of  
lactation to improve reproductive performance  
of group-housed sows

W van Wettere University of Adelaide  
& Rivalea Australia

13,310*
256,622**

1A–119 Using an anti-inflammatory to increase piglet 
survival and growth in crates and pens

K Plush APFG, University of Adelaide, 
Murdoch University & SARDI

62,192*
191,192**

* Cash Budget ** Total Budget. Highlighted projects have been completed.
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PROJECT 1A–111: 
DEVELOPING WAYS 
TO MEASURE AND 
INCREASE SOW 
CONTENTMENT

Dr Rebecca Doyle,  
University of Melbourne

A collaborative team from 
the University of Melbourne, 
SunPork South, Rivalea, SARDI 
and the University of Adelaide 
investigated ways to improve 
the welfare of sows during 
farrowing and lactation, while 
studying new ways to measure 
sow welfare. 

The team conducted 2 
experiments. In experiment 1, 
enrichment treatments began 
two days prior to farrowing  
and consisted of 1kg daily  
of lucerne hay. Experiment 2 
compared daily lucerne hay, 
straw, or non-nutritive rope  
to compare the effects of  
low nutrient enrichments. 

Providing lucerne or straw to 
sows for several days before 
farrowing reduced the number 
of stillborn piglets across 
all experiments. 

In Experiment 1, sows receiving 
enrichment showed more 
nesting behaviours and fewer 
sterotypies such as sham 
chewing prior to farrowing, both 
indicating improved welfare. 

This result was not replicated 
in Experiment 2, where the 
parity of sows ranged more 
widely and the number of 
sows in each group treatment 
was smaller. 

The study also focused on 
testing novel measures of 
assessing affective state 
including: cognitive bias, to 
see whether a sow responded 
optimistically or pessimistically 
to an unknown event; startle 
response that measured 

reactivity to an abrupt, 
unpredictable sound; and 
anticipatory behaviour, that 
reflected the eagerness of  
the sow for a reward.

Anticipatory behaviour was 
greater for multiparous sows 
receiving enrichment in 
Experiment 2, suggesting  
these sows were experiencing 
a more positive affective state. 

While no other novel measures of 
affective state yielded significant 
results, this study contributed 
substantially to the development 
of behavioural tests for positive 
affective state by assessing 
their feasibility in both research 
and production settings. 

Measures of positive affective 
state are in their infancy and 
this study has advanced the 
understanding of how these 
indicators may be used in 
the future. 

Whilst results varied across 
sites, the provision of enrichment 
allowed sows enhanced 
behavioural expression at the 
time of nesting, which improved 
both fitness (evidenced by the 
reduction in stillbirths) as well 
as affective state (with older 
sows responding with higher 
anticipation to a feed reward  
at day 14 of lactation). 

Dr Rebecca Doyle

Research Highlights for Subprogram 1A



PORK COOPERATIVE RESEARCH CENTRE 23

Figure 1. Effects of moving sows and their litters from a farrowing crate (control) to group lactation (GL)  
at 7, 10 or 14 days of lactation on piglet mortality (%) from day 6 to weaning.

PIGLET MORTALITY DAY 6 TO WEANING (%)

GL14

GL10

GL7

CONTROL

0 5 10 15 20

PROJECT 1A-113: 
WELFARE IMPLICATIONS 
OF GROUP LACTATION 
AT VARIOUS AGES

Dr Jean-Loup Rault,  
University of Melbourne

The project was conducted 
to investigate the potential 
of reducing sow and piglet 
confinement during lactation  
by moving sows and their litters 
from farrowing crates to group 
housing at 7, 10 or 14 days 
of lactation.

The farrowing crates used 
measured 2.3 × 0.6 m with a 
total floor area of 2.3 × 1.7 m. 
Four group lactation pens were 
used in the project. Two of the 
group lactation pens had the 
capacity to house five sows 
and their litters at 8.4 m2/sow 

(6.0 × 7.0 m), while the other 
two group lactation pens had 
the capacity to house seven 
sows and their litters at 8.1 m2/
sow (6.0 × 9.5 m).

The project consisted of 
two experiments. In the first 
experiment the treatments 
were farrowing crate though 
to weaning and sows and 
litters moved to group housing 
at 7 and 14 days of lactation. 
Because of unacceptably high 
piglet mortality in the 7 day 
group lactation treatment this 
treatment was abandoned. The 
second experiment involved 
three treatments. Farrowing 
crate to weaning and sows and 
litters moved to group lactation 
at 10 and 14 days of lactation.

The results showed that piglet 
mortality from day 6 to weaning 

was significantly higher for the 
two group lactation treatments 
and highest for piglets moved 
to groups at day 7 (Figure 1). 
In the first experiment piglet 
mortality from day 6 to weaning 
for the farrowing crate and 
group lactations at 7 and 14 
days were 3%, 17% and 8% 
respectively. In the second 
experiment the mortalities from 
day 6 for the farrowing crate 
and the 10 and 14 day group 
lactation treatments were 2%, 
12% and 8% respectively.

Group lactation also reduced 
piglet performance to weaning 
and weaning weight. The 
results for weaning weight for 
the two experiments are shown 
in Table 1.

Group lactation reduced piglet 
aggression after weaning 

but increased mortality and 
reduced weaning weight. The 
results show that moving sows 
and litters to group housing 
in lactation should not be 
considered before 10 days of 
age and that further work is 
required on the design and 
management of group housing 
systems before the strategy 
is likely to have any real 
practical application.

Dr Jean-Loup Rault

Table 1. Effects of moving sows and litters from farrowing crates to group lactation (GL) 
pens at different periods of lactation on piglet weight (kg) at weaning.

TREATMENT CONTROL GL7 GL14 CONTROL GL10 GL14 SIGNIFICANCE

Experiment 1 6.93a 5.92b 6.38c P<0.001

Experiment 2 7.03a 6.35b 6.14b P<0.01
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Subprogram 1B’s primary 
focus is to investigate if 
gradual weaning of piglets 
benefits piglet performance 
before and after weaning and 
if these systems work within 

Australian production systems. 
The premise behind gradual 
weaning is it encourages the 
piglet to consume more creep 
feed before weaning, effectively 
preparing the gastro-intestinal 

tract for the complete removal 
of milk. A secondary benefit 
may be that gradual separation 
from the sow could reduce the 
stress typically associated with 
abrupt weaning strategies. 

Subprogram 1B: Innovative Weaning Systems 

Subprogram Leader: Prof John Pluske, Murdoch University

PROJECT ID TITLE PROJECT LEADER COLLABORATIVE PARTNERS TOTAL COST AUD

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

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

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

W van Wettere University of Adelaide  
& Massey University

46,646* 
135,146**

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

K Plush University of Adelaide  
& APFG

22,831* 
112,831**

1B–104 The gradual weaning of piglets: how  
an intermittent suckling regime can  
contribute to pigs overcoming nutritional  
and environmental stressors at weaning

J Pluske Murdoch University,  
SARDI & Westpork

29,600* 
261,680**

1B–105 Effects of multi-suckling on piglet welfare  
and performance pre- and post-weaning

D Lines APFG & SARDI 72,168* 
676,135**

1B–106 A novel sow-piglet separation technique  
in lactation to enhance piglet welfare and 
production after weaning

J Pluske Murdoch University  
& Westpork 

32,928* 
160,178**

* Cash Budget ** Total Budget. Highlighted projects have been completed.
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Subprogram 1C: Management of Sows in Groups

Subprogram Leader: Prof Paul Hemsworth, University of Melbourne

This Subprogram investigates 
the complex and challenging 
interactions between sows 
housed in groups. Development 
of optimum management 
procedures for group housed 
sows while accommodating 
their individual requirements for 
nutrition, maintenance of health, 
and well-being is required.

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, 
pressure from retailers and the 
community has accelerated this 
timetable for some producers, 

as well as placing further 
restrictions on the housing 
of sows during gestation. 
Investment in Subprogram 
1C is directed at improving 
the welfare and reproductive 
performance of sows housed  
in groups during gestation.

PROJECT ID TITLE PROJECT LEADER COLLABORATIVE PARTNERS TOTAL COST AUD

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

R van Barneveld CHM, Rivalea Australia & 
ZinPro

62,500* 
1,298,550**

1C–102 Effects of aggressive characteristics of individual 
sows and mixing strategies on the productivity  
and 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

211,971* 
766,145**

1C–104 Lactation Pens G Charles University of Melbourne 0* 
0**

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

P Hemsworth University of Melbourne,  
SARDI & Rivalea Australia

392,031* 
883,069**

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 UNE & NSW DPI – AGBU, 
Rivalea Australia, PIC USA, 
Central Queensland University 
& University of Melbourne

209,034* 
1,860,012**

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

37,446* 
93,546**

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

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

69,988* 
166,380**

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

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

12,825* 
128,525**

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

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

1C–114 Reducing sow stress around farrowing K Plush University of Adelaide,  
SARDI & APFG

168,188* 
2,188,549**

1C–115 Nutritional management strategies to reduce 
aggression at mixing of unfamiliar sows

T Muller CHM 21,340* 
263,340**

1C–116 Enriching the environment of group housed  
sows using straw / hay in racks

W van Wettere University of Adelaide,  
SA Pig Fund, APFG & SARDI

39,675* 
611,417**
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PROJECT ID TITLE PROJECT LEADER COLLABORATIVE PARTNERS TOTAL COST AUD

1C–118 Sham-chewing and sow welfare and productivity L Hemsworth University of Melbourne 25,704* 
87,204**

1C–119 Brain-derived neurotrophic factor as an indicator  
of environmental enrichment effectiveness

J L Rault University of Melbourne,  
SARDI & APL

12,980* 
45,780**

1C–120 Human enrichment program for breeding sows: 
proof of concept.

P Hemsworth University of Melbourne, 
Rivalea Australia & CHM

89,979* 
416,098**

* Cash Budget ** Total Budget. Highlighted projects have been completed.
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STUDENT LEVEL TITLE SUPERVISOR INSTITUTION COMPLETED

Sofie Pridgeon Honours Flow-on benefits of enriching the farrowing 
crate for piglets

1. P Hind

2. K Plush

University  
of Adelaide

Nov 25, 
2017

Sophia Ward Honours To improve predictability of farrowing R Kirkwood University  
of Adelaide

Dec 17, 
2017

Anthony Martyniuk Masters Optimising the management of group  
housed sows

W van Wettere University  
of Adelaide

Patricia Condous PhD Reducing sow confinement during farrowing 
and lactation

1. A Tilbrook 

2. W van Wettere

3. K Plush

University  
of Adelaide

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

Oct 31, 
2017

Diana Turpin PhD Gradual weaning of piglets: effects  
on performance and gut health

J Pluske Murdoch 
University

Oct 30, 
2017

David Lines Industry 
Placement 
Program

Sow reproduction and confinement free 
farrowing and lactation accommodation

R Hamann Australian 
Pork Farms 
Group Ltd

Anthony Martyniuk Industry 
Placement 
Program

Reduced confinement of sows and piglets R Hamann Australian 
Pork Farms 
Group Ltd

Fan Liu Industry 
Placement 
Program

Reduced confinement of sows and piglets C Collins Rivalea 
(Australia)  
Pty Ltd

Education Program 1

SUPPORTED DURING THE REPORTING PERIOD

Diana Turpin David LinesPatricia Condous 
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Education Program 1

COMPLETED DURING PREVIOUS REPORTING PERIODS

STUDENT LEVEL TITLE SUPERVISOR INSTITUTION COMPLETED

Patricia 
Condous

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

W van Wettere

R Kirkwood

University of 
Adelaide

Nov 30, 2012

Emma 
Greenwood

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

P Hughes University of 
Adelaide

Sep 30, 2012 

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

Nov 30, 2012

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

Jun 30, 2012

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

W van Wettere University of 
Adelaide

Nov 30, 2013

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

J Downing University 
of Sydney

Nov 30, 2013

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

W van Wettere University of 
Adelaide

Nov 30, 2013

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

P Hynd University of 
Adelaide

Nov 30, 2013

Diana TurpinRobyn TerryEmma Greenwood

Jemma LumbyJulia Huser Anthony Martyniuk

Patricia CondousClara SinghAnthony Martyniuk
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COMPLETED DURING PREVIOUS REPORTING PERIODS

STUDENT LEVEL TITLE SUPERVISOR INSTITUTION COMPLETED
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W van Wettere
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Honours Identify the effects of high plane feeding in 
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P Hughes University of 
Adelaide
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Honours Development of a lactational oestrus 
induction protocol that can be implemented 
in confinement free sow housing systems

J Downing University 
of Sydney

Nov 30, 2012
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Kaesler-Smith

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

W van Wettere University of 
Adelaide

Jun 30, 2012

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

W van Wettere University of 
Adelaide

Nov 30, 2013

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

J Downing University 
of Sydney

Nov 30, 2013

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

W van Wettere University of 
Adelaide

Nov 30, 2013
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Nov 30, 2013
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STUDENT LEVEL TITLE SUPERVISOR INSTITUTION COMPLETED

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

W van Wettere

R Kirkwood

University  
of Adelaide

Nov 30, 
2012

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

P Hughes University  
of Adelaide

Sep 30, 
2012 

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

Nov 30, 
2012

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

Jun 30,  
2012

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

W van Wettere University  
of Adelaide

Nov 30, 
2013

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

J Downing University  
of Sydney

Nov 30, 
2013

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

W van Wettere University  
of Adelaide

Nov 30, 
2013

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

P Hynd University  
of Adelaide

Nov 30, 
2013

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

1. W Pitchford,  
2. K Plush,  
3. D Lines

University  
of Adelaide

Dec 31,  
2014

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

P Wynn Charles 
Sturt 
University

Nov 30, 
2014

Cassie Dickson Honours Effect of feeding strategies at and immediately 
after mixing on sow aggression, behaviour  
and subsequent reproduction

1. W van Wettere  
2. K Plush

University  
of Adelaide

Dec 17,  
2015

Ebony Schoenfeld Honours Effect of feeding strategies at and immediately 
after mixing on sow aggression, behaviour and 
subsequent reproduction

G Krebs Charles 
Sturt 
University

June 15, 
2016

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

P Hemsworth University  
of Melbourne

Nov 8,  
2014

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

Dec 31,  
2014

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

W van Wettere University  
of Adelaide

Nov 18, 
2015

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

April 27, 
2016

Emma Greenwood PhD Hiearchy information in group-housed sows and 
management strategies to reduce the impact

W van Wettere University  
of Adelaide

May 23, 
2016

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

W van Wettere University  
of Adelaide

Sept 01, 
2014

Rebecca Athorn Industry 
Placement 
Program

Reproductive Physiology B Luxford Rivalea 
(Australia) 
Pty Ltd

Mar 31,  
2015

Education Program 1

COMPLETED DURING PREVIOUS REPORTING PERIODS
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This program aims to enhance animal health, while 
reducing antibiotic use in commercial pork production. 
The research involves novel diagnostic tools to monitor 
pathogen loads in production units and better characterise 
virulence genes which cause disease. These technologies 
will enable more strategic use of antibiotics.

The program also includes 
development of more robust 
genetic lines that are more 
resilient to environmental 
constraints, including disease 
and the development of 
alternative health strategies. 

The overall objective is to 
provide industry with a range 
of integrated health strategies.

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

The Subprogram involves the 
development of diagnostic tools 
for rapidly detecting pathogens 
in the pig and its environment. 
Diagnostics developed for 
the major respiratory and 
enteric pathogens affecting 

the Australian herd have been 
combined with antibiotic 
sensitivity and virulence gene 
testing. Tests are also being 
developed to assess the 
general immune and health 
status of herds, with the aim 

of applying these on farm. The 
projects will permit producers 
and veterinarians to identify 
and effectively address disease 
situations before they impact 
animal health and performance.

SUBPROGRAM 2A NOVEL DISEASE DIAGNOSTICS

SUBPROGRAM 2B HEALTHY ROBUST PIG GENOTYPES 

SUBPROGRAM 2C REPLACEMENT OF ANTIBIOTICS WITH EFFECTIVE 
INTEGRATED HEALTH STRATEGIES

Subprogram 2A: Novel Disease Diagnostics

Subprogram Leader: Dr Pat Mitchell, Australian Pork Limited

Program Leader: Dr Pat Mitchell, Australian Pork Limited
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PROJECT ID TITLE PROJECT LEADER COLLABORATIVE PARTNERS TOTAL COST AUD

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

P Mitchell Rivalea Australia 28,000* 
28,000**

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

M Marenda University of Melbourne 175,290* 
1,126,128**

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

H Brouwers NSW DPI & Chris Richards 
and Associates

49,490* 
147,932**

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

T Riley University of Western 
Australia

48,101* 
99,001** 

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

J Pluske Murdoch University, DAFWA, 
Rivalea Australia & CHM

73,805* 
351,605**

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

M Ward University of Sydney & 
University of Zurich

284,311* 
529,561**

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, Chris Richards and 
Associates & Rivalea Australia 

49,856* 
155,003**

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

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

2A–110 
***

Survey to determine incidence of osteochondrotic 
lesions in finisher and culled pigs

C Culley DSM, CHM &  
Rivalea Australia

0* 
61,000**

2A–111 An investigation into the extent of occurrence of 
novel pathogenic Brachyspira species, including 
newly recognised agents of swine dysentery,  
in Australian pig herds

D Hampson Murdoch University, Chris 
Richards and Associates, 
Portec Veterinary Services  
& ACE Laboratory Services

80,103* 
263,103**

2A–112 On-farm immunoassay test kit for inflammatory 
diseases to test the immune status of a herd

J Kim Pork Innovation WA,  
Murdoch University,  
Iowa State University & 
Portec Veterinary Services

58,207* 
460,957**

2A–113 Enhancing the efficacy of vaccination through  
zinc supplementation

R Hewitt CHM & ZinPro 49,873* 
152,573**

2A–114 Identifying, tracking and controlling swine 
dysentery in Australian pig herds

D Hampson Murdoch University, Chris 
Richards and Associates & 
Portec Veterinary Services

122,303* 
326,303**

2A–115 Novel Porcine Actinobacillus species –  
diagnostic tools and pathogenicity evaluation

C Turni University of Queensland  
& DEDJTR 

50,000* 
158,000**

2A–117 Erysipelothrix rhusiopathiae Epi-Interface, 
a New Approach to the Management of 
Porcine Erysipelas.

N Sales NSW DPI 49,944* 
216,456**

2A–118 Drinking water quality and its impacts  
on the health and performance of pigs

L Edwards Ridley AgriProducts 50,000* 
257,450**

* Cash Budget ** Total Budget. Highlighted projects have been completed.  
*** Project terminated 20/8/17
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PROJECT ID TITLE PROJECT LEADER COLLABORATIVE PARTNERS TOTAL COST AUD

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

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

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

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

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

197,035*  
458,615** 

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

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

141,140* 
2,057,472**

2B–105 Genetic parameters for health, survival, 
immune competence, post-weaning growth 
and disease resilience of pigs

S Hermesch UNE & NSW DPI – AGBU, NSW 
DPI, University of Queensland & 
Roslin Institute UK

164,621* 
533,839**

2B–106 Simple tests for immune responsiveness of 
sires and the association with piglet mortality

K Bunter UNE & NSW DPI – AGBU, APL, 
Rivalea Australia & CSIRO

49,956* 
413,765**

* Cash Budget ** Total Budget. Highlighted projects have been completed.

Subprogram 2B:  
Healthy Robust Pig Genotypes 

Subprogram Leader: Dr Pat Mitchell, Australian Pork Limited

Subprogram 2B will develop 
selection strategies to include 
quantitative and genomic traits 
and information to increase 
the disease resilience and 
robustness of pig genotypes. 

The definition and physiological 
consequences of disease 
tolerance will be defined 
to evaluate the benefits 
of selection for disease 
tolerance and selection 

for disease resistance and 
disease resilience in pigs. 
The subprogram involves 
considerable collaboration  
with groups across the world.
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PROJECT 2B–105: 
GENETIC PARAMETERS 
FOR HEALTH, SURVIVAL, 
IMMUNE COMPETENCE, 
POST-WEANING 
GROWTH AND DISEASE 
RESILIENCE OF PIGS

Dr Susanne Hermesch,  
Animal Genetics and  
Breeding Unit

Resilience is the ability 
to recover quickly from 
challenges. Measurements 
recorded shortly after weaning 
provide information about 
resilience of weaner pigs 
to cope with the weaning 
process. This approach was 
used to estimate genetic 
parameters for multiple 
immune and haematological 
traits recorded in weaner pigs 
along with multiple weight 
measurements post weaning 
for genetic improvement of 
disease resilience.

Immune and haematological 
traits as well as growth 
recorded in weaner pigs had 
moderate to high heritabilities 
(Figure 2). Multiple immune 
and haematological traits had 
significant genetic correlations 

with growth which is also a 
health indicator. These findings 
have practical significance 
for pig breeding programs 
because they offer early 
selection criteria for genetic 
improvement of growth and 
disease resilience.

A simple score about whether  
a pig was medicated or not  
was lowly heritable in this  
high-health herd. This result 
offers further opportunities for 
genetic improvement of health 
of pigs.

There was a shift in genetic 
correlations between  
multiple immune traits and 
growth traits. For example, 
haemoglobin, haematocrit  
and IgG recorded at five weeks 
of age had negative genetic 

correlations with growth 
traits until five weeks of age. 
However, these immune traits 
recorded in weaner pigs had 
positive genetic correlations 
with subsequent growth 
traits. This shift in genetic 
correlations demonstrates 
the importance of the timing 
of immune traits for genetic 
improvement programs. 

Outcomes from this study 
warrant recording of white 
blood cell counts, haemoglobin, 
IgG, post-weaning growth and 
possibly IgM and haptoglobin 
in weaner pigs for genetic 
improvement of health and 
post-weaning growth of pigs. 

Research Highlights for Subprogram 2B

Dr Susanne Hermesch

Figure 2. Heritabilities for total and differential blood counts, immunoglobulins and haptoglobin recorded in weaner pigs.  
Abbreviations: WBC: white blood cell count; LYM: lymphocytes; NEU: neutrophils; MONO: monocytes; EOS: eosinophils;  
BASO: basophils, HB: haemoglobin, RBC: red blood cell count; IGA, IgG, IgM: immunoglobulin A, G, M; HAP: haptoglobin.
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PROJECT 2B–106: 
SIMPLE TESTS 
FOR IMMUNE 
RESPONSIVENESS 
OF SIRES AND THE 
ASSOCIATION WITH 
PIGLET MORTALITY

Dr Kim Bunter,  
Animal Genetics  
and Breeding Unit

Selection for improved health 
and disease resistance 
attributes is generally difficult 
in nucleus herds due to high 
herd health status, which 
eliminates natural disease 
challenge. An alternative 
approach is to assess variation 
amongst selection candidates 
in immune competence using 
a measureable phenotype. 
In previous studies, pigs with 
high immune competence 
were demonstrated to have a 
higher response to commercial 
vaccines, fewer mummified 
fetuses from parvovirus 
infection, lower overall disease 
scores following challenge 
with Mycobacteria hyorhinus, 
and improved rate of gain 
compared to pigs of low or 
control lines (Magnusson et 
al. 1999; Wilkie and Mallard 
1999; 2000). We wished to re-
establish proof of concept for a 
commercial breeding strategy 

which had achieved no traction 
in pig breeding herds to date, 
but which is now widely used  
in the dairy industry.

The study involved two 
parts, conducted by Jo-
Anne Harper as part of her 
Masters program. The first 
part (a pilot project) was used 
to establish a commercially 
viable protocol for measuring 
immune competence of mature 
boars, which is potentially 
complicated by their long 
vaccination history. The second 
part (the main project) involved 
obtaining immune competence 
phenotypes for mature boars, 
after vaccination with a novel 
multi-valent vaccine to induce 
a measureable antibody 
response (AMIR) to C. tetani 
toxoid, along with a cell-
mediated response (CMIR) 
measured as a delayed type 
hypersensitivity skin test. The 
AMIR and CMIR phenotypes 
were then used to assign boars 
to nine immune competence 
groups using their combined 
AMIR and CMIR ranking. 
Immune grouping was then 
tested as an explanatory 
variable for differences 
amongst sires in estimated 
breeding values for a range of 
traits, including piglet mortality 

and performance traits.  
The underlying assumption 
was that piglet mortality 
phenotypes, when corrected 
for other known factors which 
contribute to mortality, are then 
likely to represent the heritable 
impact of sire differences 
amongst piglets in their health 
and immune competence.

Variability amongst boars 
(N=87) was evident in their 
own phenotypes for both AMIR 
and CMIR and approximately 
28,000 progeny of these 
boars were subsequently 
recorded for individual mortality 
outcomes. EBVs of sires for 
pre-weaning mortality of 
progeny significantly (p<0.0001) 
differed according to their 
immune grouping (Table 2). 
This suggests that there are 
heritable contributions to piglet 
health and survival. 

Dr Kim Bunter

Table 2. Mean breeding value (%) of sires for pre-weaning mortality of their progeny by 
ranking (1=low to 3=high) for antibody (columns) and cell-mediated (rows) measures of 
immune response. Significantly (p<0.05) different means are in bold; the number of sires  
in the grouping is shown as a subscript in brackets.

C
M

IR

AMIR

GROUP 1 2 3

1 -3.8 (11) -2.5 (12) -3.3 (4)

2 -2.2 (11) -2.5 (10) -4.1 (9)

3 -7.8 (6) -5.4 (7) -3.4 (6)

Research Highlights for Subprogram 2B continued
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This Subprogram aims to 
develop alternative strategies 
to control and/ or reduce the 
impact of disease on animal 
health and performance,  

while reducing reliance 
on antibiotics. Strategies 
investigated include vaccines, 
nutraceuticals and pre and 
pro-biotics designed to alter 

the microbial populations in 
the gastrointestinal tract and/
or reduce the inflammatory 
responses associated 
with infection.

PROJECT ID TITLE PROJECT LEADER COLLABORATIVE PARTNERS TOTAL COST AUD

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

60,927* 
287,331**

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

A Collins NSW DPI & Rivalea Australia 192,585* 
1,061,449**

2C–103 
***

Evaluating the efficacy of a Live APP vaccine with 
and without bacterin vaccines

H Dunlop Chris Richards and 
Associates & APFG

16,290* 
491,010** 

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

E Roura University of Queensland  
& CHM 

284,433*  
752,433** 

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 Cockcroft University of Adelaide 38,462* 
111,962** 

2C–108 Passive Immunisation for Oedema Disease A Morris Chris Richards and 
Associates, QLD DAF & 
University of Queensland

75,000*  
346,000** 

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

C Collins Rivalea Australia, Auspack 
ingredients & Nutreco

2,934* 
364,802** 

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

J Kim DAFWA, Rivalea Australia, 
Murdoch University & CHM

44,464* 
463,164** 

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

M Barton University of South Australia  
& Rivalea Australia

0* 
2,625**

2C–112 Enhancing intestinal barrier function through 
supplementation of N-acetylcysteine and arginine 
in diets for weaner pigs experimentally challenged 
with enterotoxigenic E. coli

J Sweeney DAFWA &  
Murdoch University

39,448* 
243,448**

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

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

2C–114 Establishing the links between higher-fibre diets 
fed to pigs after weaning, microbial diversity and 
metabolic function in the gastrointestinal tract, 
and enhanced gut health

J Pluske Murdoch University,  
DAFWA & University  
of Western Australia 

39,864* 
138,864**

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

Subprogram Leader: Dr Eric Thornton, Consultant
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PROJECT ID TITLE PROJECT LEADER COLLABORATIVE PARTNERS TOTAL COST AUD

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

C Turni University of Queensland 153,606* 
642,606**

2C–116 Live attenuated Actinobacillus pleuropneumoniae 
vaccine strains

C Turni University of Queensland, 
ACE Laboratory Services, 
Rivalea Australia & QLD DAF

206,725* 
744,535**

2C–117 Investigating the further use of aerosol disinfection 
for control of APP15 in a large chronic respiratory 
disease endemic site

C Collins Rivalea &  
ACE Laboratory Services

108,000* 
683,212**

2C–118 Using microencapsulated ingredients to enhance 
efficacy and improve production efficiency within 
an integrated health strategy

R Hewitt CHM & Jefo 0* 
169,100**

2C–119 Alternative to vitamin E for the cost-effective 
maintenance of cellular antioxidant capacity 
in weaner pigs experimentally infected with 
enterotoxigenic strain of E. coli

J Kim Pork Innovation WA  
& Murdoch University

42,588* 
303,788**

2C–120 Lactoferrin as a new feed additive improves  
sow milk production and pig production

B Wang Charles Sturt University  
& PIC Australasia

50,000* 
61,600**

2C–121 A novel and safe fogging sanitiser for MRSA 
decolonisation and reduction of Actinobacillus 
pleuropneumoniae aerosol transmission  
between pigs

D Trott University of Adelaide,  
ECAS4 Australia,  
University of South Australia, 
Charles Sturt University & 
Murdoch University

62,000* 
377,000**

2C–122 Alternatives to antibiotics for diarrhoea control, 
improved production and maintenance of 
intestinal health in weaner pigs

A Collins NSW DPI,  
Anatara Lifesciences Ltd,  
University of Sydney

98,440* 
315,036**

2C–123 Self-assembled peptides as antimicrobial 
nanomaterials

S Bishop-Hurley CSIRO 90,000* 
362,640**

2C–124 Evaluation of an atypical Brachyspira 
hyodysenteriae strain as a live vaccine  
to control swine dysentery

D Hampson Murdoch University 34,943* 
235,943**

2C–125 Lauric acid, a potentially new feed additive  
for the Australian pork industry

J Pluske Murdoch University, 
DPI NSW, University of 
Melbourne, Pork Innovation 
WA & JL Black Consulting

99,966* 
608,066**

2C–126 Utilization of next generation sequencing for 
identifying Streptococcus suis clones responsible 
for recurrent outbreaks and identifying effective  
S. suis autogenous vaccine candidates

S Abraham Murdoch University  
& CHM Alliance

49,940* 
212,635**

2C–128 Protection from Escherichia coli-associated 
diseases after weaning in pigs using xenogeneic 
polyclonal antibodies specific for Escherichia  
coli fimbriae

C Berry Murdoch University 65,173* 
308,173**

* Cash Budget ** Total Budget. Highlighted projects have been completed. *** Project terminated 20/8/17

Subprogram 2C:  
Replacement of Antibiotics with Effective Integrated Health Strategies continued
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Research Highlights for Subprogram 2C

PROJECT 2C–105:  
USE OF PLANT DERIVED 
COMPOUNDS TO 
CONDITION PIGLET 
INTAKE AT WEANING 
AND REDUCE POST-
WEANING USE OF 
THERAPEUTICS

A/Prof Eugeni Roura, 
Centre for Nutrition and  
Food Science, Queensland 
Alliance for Agriculture and 
Food Innovation (QAAFI), 
University of Queensland

Essential oils (EO) have long 
been considered as alternatives 
to antibiotics since they have 
established antibacterial 
activity. However, their efficacy 
in weaned pigs has been 
inconsistent since they have 
been often associated with 
reduced feed intake and 
ineffective doses reaching the 
gut. In particular, many of the 
principal active compounds 
in EO are highly volatile and 
cause strong smell or even 
pungency. Under normal 
commercial rearing practices, 
piglets are not familiar with 
the smell and pungency of 
EO which deters them from a 
desirable early consumption 
of feed in the post-weaning 
phase. In that context, the 
use of perinatal conditioning 
to familiarize young piglets to 
EO emerges as an interesting 
tool to aid in the weaning 
process. Previous research 
has shown that flavours used 

in gestating and lactating sows 
were instrumental in improving 
production parameters in 
weaned pigs thanks to the 
exposure of the foetuses in the 
uterus and/or of the newborns 
during breastfeeding through a 
transference of dietary volatiles 
to the maternal fluids (i.e. 
amniotic fluid and milk). Project 
2C–105 aimed to investigate 
the maternal conditioning and 
health promoting effect of EO 
based on their antibacterial 
activity against Enterotoxigenic 
Escherichia Coli (ETEC) and 
their transference efficiency to 
amniotic fluid, colostrum and 
milk in sows. The use of EO 
in piglet diets was assessed 
with and without the help 
of encapsulation in order 
to facilitate their delivery as 
close as possible to the distal 
small intestine. 

The first experimental phase 
used PCR to address the 
genetic characterization of  

the toxigenic profiles of 91 E. coli 
isolates collected from weaning 
sheds presenting diarrhoeas 
around Australia. Two isolates 
presenting the highest and 
the lowest susceptibility profile 
to antibiotics, were selected 
for the screening of the 
antimicrobial activity of 28 EO 
and selected combinations. 
The results showed robust 
synergies in several of the 
mixes of two or three different 
active compounds including 
some Australian native EO.

The second research goal was 
to assess the transference of 
dietary EO to body fluids in 
sows in order to optimise their 
conditioning effect in piglets. 
Eight EO were selected based 
on their antimicrobial activity 
from the previous phase, and 
were added to the gestation 
and lactation diets to study 
their transference to amniotic 
fluid and colostrum. Seven 
of the eight EO tested, were 

A/Prof Eugeni Roura

Figure 3. Transfer of EO from diet to colostrum in sows supplemented with selected essential oils (green columns) 
relative to the control sows non-supplemented (blue columns).
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PIGLET FEED INTAKE AFTER WEANING WEIGHT AT 28 DAYS AFTER WEANING

transferred to the maternal 
fluids of interest (Figure 3). 
In addition EO-rich sow milk 
showed a higher activity 
against ETEC than milk 
alone, demonstrating that the 
presence of EO in colostrum 
and milk during lactation 
may have a positive impact 
to protect piglets against 
pathogenic bacteria (such 
as ETEC). 

In a third phase of the project 
we investigated four EO 
encapsulations to help deliver 
the active principles into 
the small intestine. A Ca-
alginate based encapsulation 
demonstrated the highest 
efficacy of delivery and was 
selected to progress to the 
later stages of the product 
development with an “in vivo” 
trial when intestinal contents 
and blood samples were 
collected in order to quantify 
the release of the oils into 
the gastrointestinal tract 

(GIT) and the absorption into 
the cardiovascular system. 
Ca-alginate encapsulation 
showed a peak of absorption 
one hour after consumption 
to gradually decrease over the 
whole duration of the tests. 
Thus, compared to free EO, 
the encapsulation efficiently 
delayed the absorption of 
the active compounds and 
delivered the bulk of EO to 
the GIT.

The final phase of the project 
consisted of testing the EO 
mix developed in the previous 
phases in a performance trial. 
The trial followed a factorial 
design with two main effects: 
sow dietary treatment (with or 
without EO) and post-weaning 
dietary treatments (with or 
without the same EO used in 
the sow diet). The objective 
was to prove the concept 
that maternal conditioning 
can help piglets at weaning 
(28 days of age). Overall, the 

EO supplementation of sow 
feed had a positive impact on 
the performance of weanling 
piglets regardless of the post-
weaning treatments (Figure 4). 
Given the potential perinatal 
effects of EO on gut microbiota 
it was proposed that our 
results advocate for a maternal 
conditioning for a healthier gut 
in newborn piglets.

In conclusion, the selected EO 
showed both a very effective 
anti-ETEC activity and a high 
capacity to transfer from diet to 
maternal fluids. Their presence 
in colostrum and milk seems 
to facilitate a beneficial shift 
in the microbiota away from 
pathogens and favouring non-
harmful bacterial populations. 
This, in turn, may explain the 
improved performance of pigs 
born from EO-fed sows after 
weaning in a phenomenon that 
could be referred to as maternal 
gut conditioning in piglets.

Figure 4. Effects of including essential oils in the diet offered the sow for seven days before farrowing and through lactation or in the weaner diet only  
or sow and weaner diets on  piglet feed intake (g/d) from weaning for 28 days and piglet weight (kg) 28 days after weaning.
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PROJECT 2C–126: 
UTILIZATION OF 
NEXT GENERATION 
SEQUENCING 
FOR IDENTIFYING 
STREPTOCOCCUS SUIS 
CLONES RESPONSIBLE 
FOR RECURRENT 
OUTBREAKS AND 
IDENTIFYING EFFECTIVE 
S. SUIS AUTOGENOUS 
VACCINE CANDIDATES

Dr Sam Abraham,  
Murdoch University

This project, led by Drs 
Sam Abraham and Mark 
O’Dea, sought to evaluate 
the suitability of tonsil swabs 
from live pigs in aiding rapid 
identification of circulating 
Streptococcus suis (S. suis) 
clones for production of 
autogenous vaccines, and to 
identify the dominant S. suis 
clones causing clinical disease 
in Australian pigs. 

Tonsil swabs were taken from 
healthy, live pigs on-farm, 
and transferred to Murdoch 
University where they were 
cultured onto NNCC medium 
using either a standard 
manual plating method or 
an automated robotic spiral 
plater. The tonsil swab-derived 
isolates underwent whole 
genome sequencing and 
genomic comparison and were 
found to be genetically distinct 
from the pathogenic S. suis 

causing clinical infection in 
Australian pigs. The tonsillar 
sampling method used in this 
project found the majority of 
the isolated organisms were 
S. suis-like, With MALDI-TOF 
profiles matching S. suis but 
sequencing profiles suggesting 
the presence of an undefined 
S. suis subtype. As such the 
study concluded that tonsillar 
sampling in the live pig is not a 
suitable method for identifiying 
circulating pathogenic clones. 

Whole genome sequencing of 
148 clinical isolates spanning 
7 years from diseased pigs 
(isolates kindly provided by 
ACE Laboratories) found 
serotypes 2, 3 and 1/2 to be 
the predominant serotypes in 
Australia, and ST1, ST25 and 
ST27 to be the main multi-locus 
sequence types identified in 
pathogenic clones (Figure 5, 
Figure 6). In addition to this, 

from a genomic perspective, 
ST1 strains had an increased 
number of putative virulence 
factors when compared to 
other STs. The identification 
of the dominant pathogenic 
S. suis strains has provided 
targets for a trivalent, 
autogenous vaccine to assist  
in the control of this disease. 

In addition to these findings, 
the project has refined and 
streamlined methods for 
processing and analysing  
S. suis, with robotics methods 
yielding significantly more 
isolates than conventional 
methods for S. suis recovery, 
as well as the development of 
a whole genome sequencing 
pipeline in association with 
other studies, that will be 
highly useful for future genomic 
studies on Australian S. suis  
as well as for rapid typing 
in outbreaks.

Research Highlights for Subprogram 2C continued

Dr Sam Abraham

Figure 5. S. suis serotypes from Australian clinical swine isolates (n=148).
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Figure 6. S. suis MSLTs from Australian clinical swine isolates.
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STUDENT LEVEL TITLE SUPERVISOR INSTITUTION COMPLETED

Sarita Guy PhD Genetic aspects of disease tolerance  
and disease resilience in pigs

P Thomson University  
of Sydney

Feb 8,  
2018

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

1. M Marenda  
2. P Markham 
3. G Browning

University of 
Melbourne

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

E Roura University of 
Queensland

Tracy Muller Industry 
Placement 
Program

Enhancing gastro-intestinal development  
and the health of piglets at weaning

R van Barneveld CHM Alliance 
Pty Ltd

Vanessa Morris Industry 
Placement 
Program

Herd health management C Richards Chris Richards 
& Associates 
Pty Ltd

Stephanie Nicholas Industry 
Placement 
Program

Herd health management K Nairn Portec 
Veterinary 
Services Pty Ltd

Education Program 2

SUPPORTED DURING THE REPORTING PERIOD

Stephanie Nicholas

Rousset Palou Tracy Muller

Vanessa Morris

Sarita Guy Anne Watt

Education Program 2

STUDENTS SUPPORTED DURING THE REPORTING PERIOD

STUDENT LEVEL TITLE SUPERVISOR INSTITUTION COMPLETED

Ingunn 
Stensland

Honours Effects of Zinc Oxide and organic acids 
and cinnamaldehyde on the growth 
performance and the incidence of diarrhoea 
in weaner pigs challenged with E coli.

J Pluske Murdoch 
University

Jan 31, 2015

Susie Kracht Honours Lactoferrin as a new feed additive reduces 
incidence of intrauterine growth restriction 
(IUGR), improves milk production and optimises 
growth and development of piglets

1. B Wang 
2. P Wynn

Charles Sturt 
University

Sarita Guy PhD Genetic aspects of disease tolerance 
and disease resilience in pigs

P Thomson University 
of Sydney

Lechelle van 
Breda

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

M Ward University 
of Sydney

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

1. M Marenda  
2. P Markham 
3. G Browning

University of 
Melbourne

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

E Roura University of 
Queensland

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

Tracy Muller Industry 
Placement 
Program

Enhancing gastro intestinal development 
and the health of piglets at weaning

R van 
Barneveld

CHM Alliance 
Pty Ltd

COMPLETED DURING PREVIOUS REPORTING PERIODS

STUDENT LEVEL TITLE SUPERVISOR INSTITUTION COMPLETED

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

Oct 31, 2012

Bethany 
Bowring

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

A Collins University 
of Western 
Sydney

Nov 30, 2013

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

T Flemming Murdoch 
University

Nov 30, 2013

Herd Health Management continued
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STUDENT LEVEL TITLE SUPERVISOR INSTITUTION COMPLETED

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

Oct 31,  
2012

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

A Collins University 
of Western 
Sydney

Nov 30, 
2013

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

T Flemming Murdoch 
University

Nov 30, 
2013

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

J Pluske Murdoch 
University

Jan 31,  
2015

Susie Kracht Honours Lactoferrin as a new feed additive reduces 
incidence of intrauterine growth restriction 
(IUGR), improves milk production and 
optimises growth and development 
of piglets.

1. B Wang

2. P Wynn

Charles Sturt 
University

Mar 21,  
2016

Danica Evans Honours Post-weaning diarrhoea (PWD), aiming 
to improve the growth performance of 
weaned pigs and reduce production losses 
associated with decreased growth rate  
and cost of control measures for PWD.

J Pluske Murdoch 
University

Feb 6,  
2017

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

M Ward University  
of Sydney

May 10, 
2017

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

Oct 1,  
2014

Education Program 2

COMPLETED DURING PREVIOUS REPORTING PERIODS
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3
PROGRAM

 
Healthy Pork Consumption

Subprogram 3A:  
Optimal Pork Quality for Multiple Markets

Subprogram Leader: Prof Frank Dunshea, University of Melbourne

The objective of the 
subprogram is to improve the 
eating quality of Australian 
pork by developing predictive 
models across supply chains, 
developing an on-line test for 

boar taint and technologies to 
assess carcasses and primal 
cuts for different markets 
and the traceability of pork 
to underpin the integrity of 
Australian pork.

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

Program Leader: Heather Channon, Australian Pork Limited

SUBPROGRAM 3A OPTIMAL PORK QUALITY FOR MULTIPLE MARKETS

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

SUBPROGRAM 3C MARKET DEMAND FOR HIGH INTEGRITY 
AUSTRALIAN PORK 
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PROJECT ID TITLE PROJECT LEADER COLLABORATIVE PARTNERS TOTAL COST AUD

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

K Moore DAFWA,  
University of Melbourne  
& Murdoch University

77,436* 
222,028**

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

G Lee University of Western 
Australia & APL

57,981* 
157,981** 

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

F Dunshea University of Melbourne,  
APL & SARDI

151,607* 
249,207** 

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

H Channon University of Melbourne, 
PorkScan, CHM & APL

267,721*  
607,471**

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

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

106,340*  
299,559** 

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

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

114,579*  
215,098** 

3B–101a Determining the variability in the eating quality  
of Australian fresh pork

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

3A–108 Information Management and Data analysis Tool  
for Physi-Trace – Stage 2

G Lee APL 140,283*  
270,783** 

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

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

254,625*  
740,659** 

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

C Jose DAFWA, Linley Valley Pork  
& WA APC

6,832*  
60,182** 

3A–111 & 
3A–113

Establishing the critical control points for improving 
fresh pork meat quality:

 � A post mortem metabolism investigation;

 � Impact of enzymatic oxidative/glycolytic potential

 

C Jose

M Trezona

DAFWA, Murdoch University, 
APL & Linley Valley Pork

98,289* 
232,589**

3A–112 Benchmarking meat quality parameters of  
high integrity pork between conventional  
and deep-litter housing systems

R Smits Rivalea Australia,  
University of Melbourne  
& APL

71,500* 
915,888**

3A–114 Development of a Near-infrared spectroscopy 
(NIRS) online test for boar taint

C Ralph SARDI &  
University of Queensland

82,228* 
365,728**

3A–116 Development of a generic pork eating quality  
model and interactive tool

J Jolley SARDI, APL &  
University of Melbourne 

90,000* 
360,201**

3A–117 Development of Cytochrome b5 (CYB5A)  
as a selection marker for boar taint

M Nottle University of Adelaide, UNE 
& NSW DPI – AGBU, Rivalea 
Australia & CHM Alliance

70,000* 
376,000**

3A–118 Investigation of Tenderness and Water Holding 
Capacity of Aged Pork Loins in Two Packaging 
Systems

M Ha University of Melbourne 50,000* 
203,900**

3A–119 On line lean meat yield measurement of pig 
carcases – commercial validation

H Channon Porkscan, APL & CHM 313,625* 
514,685**

3A–120 Validation of a rapid test for boar taint C Ralph SARDI, CHM & University of 
Queensland

148,925* 
480,925**

a The aim of this project was more aligned to subprogram 3A and was moved from 3B in February 2013 
* Cash Budget ** Total Budget. Highlighted projects have been completed.
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PROJECT 3A–116:  
DEVELOPMENT OF A  
GENERIC PORK EATING  
QUALITY MODEL AND  
INTERACTIVE TOOL

Richard Jarrett1,  
Andreas Kiermeier2  
and Jessica Jolley1

¹South Australian Research and 
Development Institute (SARDI)

2Statistical Process 
Improvement Consulting  
and Training Pty Ltd

The project aim was to utilize 
all relevant Pork CRC data 
to develop an eating quality 
predictive model for Australian 
fresh pork, based on an 
overall quality score, as part 
of a non-prescriptive eating 
quality system. 

Ten separate sensory studies 
were combined to give a total 
of 3,564 muscle samples 
from 626 pigs and included 
four different muscles, loin, 
silverside, chuck tender and 
bolar blade, to which three 
different cooking methods were 
applied. Altogether, 14,208 
individual consumer responses 
were collated for analysis. From 
the multinomial regression of 
quality grade results against the 
recorded sensory attributes of 
aroma, tenderness, juiciness, 
flavor and overall liking, a model 
for the composite pork quality 
score (PQS) was developed.

PQS =  
0.82*Overall Liking  

+ 0.14*Flavour  
+ 0.07*Tenderness  

+ 0.02*Juiciness  
– 0.05*Aroma

The methodology and 
outcomes were similar to those 
obtained for a corresponding 
study undertaken by the beef 

industry in the development of 
Meat Standards Australia. The 
PQS was classified into four 
quality grade categories with 
the cut-off values of:

 � ≤35 (unsatisfactory/below 
average – category 1/2) 

 � 36–65 (average – category 3) 

 � 66–87 (above average  
– category 4), and 

 � ≥88 (excellent – category 5). 

In addition to differences 
due to the cut of meat 
and cooking method and 
temperature, other key 
additive factors were moisture 
infusion, hanging method and 
electrical stimulation.

The predicted values from 
the model for the range of 
samples tested in the various 
studies ranged from 46.2 
to 78.2, indicating that all 
samples would have been 
graded as either average 
(category 3; 36–65) or above 
average (category 4; 66–87). 
An interactive spreadsheet 
has been developed which 
predicts the PQS for the input 
parameters considered in 
the predictive model: gender, 
ageing period, cut, cooking 
method, cooking temperature, 
electrical stimulation, moisture 
infusion, ultimate pH and 
hanging method.

This project has delivered a 
solid framework for an eating 
quality predictive model that 
may benefit from additional 
samples, which will assist in 
strengthening the estimates 
of the model and investigating 
combinations of factors that 
are yet to be considered. This 
may increase the quality scores 
for pork cuts and further assist 
processors in producing high 
quality and consistent pork.

Research Highlights for Subprogram 3A
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Subprogram 3B:  
Inherent Properties of Australian Pork  
to Enhance Consumer Health

Subprogram Leader: Assoc Prof Karen Charlton, University of Wollongong

Research the inherent health properties of Australian pork to address key issues such as obesity, 
diabetes and understand the role of pork on the health of children and the aged.

PROJECT ID TITLE PROJECT LEADER COLLABORATIVE PARTNERS TOTAL COST AUD

3B–102 Effect of long term consumption of Australian  
pork for weight loss and weight maintenance  
on cardiometabolic health, food cravings  
and cognition and psychological wellbeing  
in individuals with type 2 diabetes

K Murphy University of South Australia 
& CSIRO

358,875* 
696,375** 

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

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

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

K Charlton University of Wollongong 43,558*  
141,353** 

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

K Murphy University of South Australia 14,985*  
64,985**

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

D Nolan-Clark University of Wollongong  
& Landmark Nutrition

44,645*  
44,645**

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

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

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

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

D Nolan-Clark Landmark Nutrition & 
University of Wollongong 

16,211*  
16,211**

3B–109 Consumption of pork by Australians –  
a secondary analysis of the 2011–2013  
Australian Health Survey

D Nolan-Clark Landmark Nutrition & 
University of Wollongong

51,754* 
87,454**

3B–110 Pork consumption and serum irisin levels  
in type 2 diabetes

M Garg University of Newcastle 50,300* 
266,300**

3B–111 Communicating the health benefits  
of pork consumption

D Nolan-Clark Landmark Nutrition 49,800* 
189,300**

3B–112 Nutritional composition of pork K Ng University of Melbourne 50,000* 
154,000**

3B–113 Effect of a Mediterranean diet (MedDiet) with 
fresh lean Australian pork on blood pressure, 
cardiovascular risk factors and cognition, mood 
and psychological wellbeing in high risk individuals

K Murphy University of South Australia 
& University of Western 
Australia

50,000* 
751,000**

a The aim of this project was more aligned to subprogram 3B and was moved from 3A in February 2013 
* Cash Budget ** Total Budget. Highlighted projects have been completed.
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PROJECT 3B–113: 
EFFECT OF A 
MEDITERRANEAN  
DIET (MEDDIET) 
WITH FRESH LEAN 
AUSTRALIAN PORK  
ON BLOOD PRESSURE, 
CARDIOVASCULAR 
RISK FACTORS AND 
COGNITION, MOOD 
AND PSYCHOLOGICAL 
WELLBEING IN HIGH 
RISK INDIVIDUALS

Dr Karen Murphy,  
University of South Australia

This study sought to 
examine the cardiovascular 
and cognitive effects of a 
Mediterranean diet modified to 
include 2–3 weekly serves of 
fresh, lean Australian pork. The 
Mediterranean dietary pattern 
is rich in extra virgin olive oil, 
fruits, vegetables, grains, 
legumes and nuts. It is low in 
red meat and discretionary 
foods and may be effective for 
the prevention of cardiovascular 
disease and dementia. 
Australians are large beef 
and chicken consumers and 
may find red meat restrictions 
difficult to follow in this dietary 
pattern. Pork is equally as 
healthy as beef and chicken, 
and may offer a suitable 
alternative meat protein source 
to red meat in a Mediterranean 
dietary pattern for Australians. 

A 24-week cross-over design 
trial compared a Mediterranean 
diet with pork (MedPork) 
with a low-fat control diet 
(LF) in 33 adults at risk of 
developing cardiovascular 
disease. Participants followed 
each diet for 8-weeks, with 
an 8-week washout period 
separating interventions. 
Home measured systolic blood 
pressure (SBP) was the primary 
outcome measure. Secondary 
outcomes included markers of 
cardiometabolic health, mood 
and cognitive function.

Compliance to the LF 
intervention was 93% and 90% 
to the MedPork intervention. 
As expected, the MedPork 
intervention led to a significant 
increase in the Mediterranean 
diet adherence score whilst 
the LF group did not change 
as shown in Figure 7. Average 
consumption of fresh pork was 
2.7 serves per week. 

Sensitivity analyses showed 
a significant reduction in 
SBP and pulse pressure, 
(pulse pressure represents 
the force the heart is under 
as it contracts to expel blood 
to the body), in participants 
who were overweight after 
the MedPork phase, shown 
in Table 3. Processing 
speed, a cognitive domain of 
attention improved following 
the MedPork intervention, 
but worsened following the 
LF intervention. There were 
no significant differences 
between diets for other 
cardiometabolic measures. A 
small but significant effect of 
the LF intervention was found 
for weight, waist circumference, 
body mass index and fat mass. 
This is likely explained by the 
non-statistically significant 
decrease in daily energy intake 
during the LF phase as a result 

of reducing total fat intake 
which has the highest energy 
density per gram compared 
with other macronutrients. 

While the study did not 
detect a significance effect 
of diet on psychological 
wellbeing, positive trends 
were observed across all 
subscales of the profile of 
mood state questionnaire 
following the MedPork 
intervention, with improvements 
in depression and total mood 
disturbance approaching 
statistical significance.

Overall our findings indicate 
that 2–3 serves of fresh, lean 
pork can be included as part of 
a healthy Mediterranean dietary 
pattern without adverse health 
effects. Further, adding pork 
to the Mediterranean diet may 
have beneficial health effects 
in overweight individuals on 
vascular function, particularly 

blood pressure, a key risk factor 
for cardiovascular disease. 

The use of the Mediterranean 
dietary pattern continues to 
gain momentum globally, 
including Australia. The  
American Dietary Guidelines 
2015–2020 have adopted the 
pattern as one of three healthy 
diets for Americans. In Australia, 
health professionals such as 
Dietitians are incorporating  
aspects of the Mediterranean 
diet within their nutrition 
education to patients 
particularly around the 
consumption of healthy  
oils, nuts and wholegrains.  
Our findings offer a new angle 
in revitalizing the healthy image 
of pork offering opportunity 
for it to be part of a healthy 
dietary pattern such as the 
Mediterranean diet and its use 
in dietary practice and dietary 
guideline revision.

Figure 7. Mediterranean Diet Adherence Score for the MedPork and  
Low Fat diet groups (higher the score, the greater the adherence)
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Table 3. Average systolic blood pressure (SBP) at baseline and week 8 in overweight and obese trial participants. 

MEDPORK DIET LOW FAT DIET DIET*VISIT ESTIMATED MEAN 
DIFFERENCE BETWEEN 

INTERVENTIONS  
(MEDPORK VS LF)1 

BASELINE WEEK 8 BASELINE WEEK 8 P VALUE (95% CI)

SBP 

Overweight (n=17) 127.5±1.9 124.4±1.9 126.4±1.9 125.9±1.9 0.01 –1.56 (–2.77, –0.34)

Obese (n=14) 132.7±2.4 132.2±2.4 131.4±2.4 128.5±2.4 <0.001 2.68 (1.25, 4.10)

Pulse Pressure

Overweight (n=17) 57.7±2.8 50.8±2.8 54.7±2.9 52.9±2.9 <0.01 –2.21 (–3.55, –0.88)

Obese (n=14) 53.7±2.6 53.6±2.6 52.8±2.6 48.3±2.6 <0.001 5.36 (3.71, 7.00)

Values are presented as observed mean±SEM. 1Estimated marginal mean difference from linear mixed effects models. Differences between interventions 
were analysed by linear mixed effects models, including fixed effect terms for Group, Visit, Group X Visit, Period, Order and Weight.

Research Highlights for Subprogram 3B continued
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Subprogram 3C: 
Market Demand for High Integrity Australian Pork

Subprogram Leader: Heather Channon, Australian Pork Limited

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

PROJECT ID TITLE PROJECT LEADER COLLABORATIVE PARTNERS TOTAL COST AUD

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

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

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

J Pluske Murdoch University,  
DAFWA & APL

82,087*  
282,412** 

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

P Haydon APL &  
Ipsos Marketing

49,350*  
93,350**

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

P Haydon APL 240,000*  
713,000**

* Cash Budget ** Total Budget. Highlighted projects have been completed.

Education Program 3

SUPPORTED DURING THE REPORTING PERIOD

STUDENT LEVEL TITLE SUPERVISOR INSTITUTION COMPLETED

Shumin Li Honours Effect of edible coating based on essential oil and 
polyphenol-loaded nanoemulsion on the shelf life 
of pork under modified atmosphere package

Z Fang University  
of Melbourne

Oct 30, 
2017

Amy Lealiifano Masters 3A–112: Benchmarking meat quality parameters 
of high integrity pork between conventional and 
deep-litter housing systems

1. R Smits 

2. D D’Souza

University  
of Melbourne

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

Apr 30,  
2018

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

Evan Bittner PhD Expansion of Australian Pork into the  
Asian Market

F Dunshea University  
of Melbourne

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

F Dunshea University  
of Melbourne

Nov 11, 
2017

Heather Channon Evan BittnerAmy Lealiifano Nerylee Watson Karen Moore
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Education Program 3

COMPLETED DURING PREVIOUS REPORTING PERIODS

STUDENT LEVEL TITLE SUPERVISOR INSTITUTION COMPLETED

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

J Pluske Murdoch 
University

Oct 30,2012

Thien My Tran 
(Jenny)

Honours A targeted fatty acids compositional  
analysis of Pork 

K Ng University  
of Melbourne

Dec 9, 2015

Zhengyan Xu 
(Debbie)

Honours A targeted proximate compositional  
analysis of Pork

K Ng University  
of Melbourne

Dec 9, 2015

Yunling Peng 
(Ling)

Honours The effects of packaging of pork cuts  
on sensory acceptability 

R Warner University  
of Melbourne

Feb 23, 2016

Karunia Adhiputra Honours The effects of packaging of pork cuts  
and pork sausages on visual, chemical  
and microbial shelf· life acceptability

R Warner University  
of Melbourne

Feb 24, 2016

Qiong Hu Masters 3A–107: Sensory specific liking and  
satiety induced by pig meat

E Roura University of 
Queensland

Aug 4, 2014

Cameron Jose Post Doc Pork Quality B Mullan DAFWA Dec 31, 2014

Amy Suckling Industry 
Placement 
Program

Predicting the eating quality of pork R Penn Derby Industries  
Pty Ltd 

(Linley Valley Pork)

Mar 31, 2015

Claire Payne Industry 
Placement 
Program

Predicting the eating quality of pork R Penn Derby Industries  
Pty Ltd 

(Linley Valley Pork)

Mar 31, 2017
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Program 4 will reduce effluent emissions through novel 
management, offsetting traditional nutrient inputs with 
alternate sources derived from algae, and restructuring 
grain breeding and ingredient evaluation programs to 
complement these new nutrient sources.

Program Leader: Dr Stephan Tait, University of Queensland

SUBPROGRAM 4A FUTURE FEEDS FOR FUTURE NEEDS

SUBPROGRAM 4B ENHANCED USE OF TRADITIONAL PROTEIN  
AND ENERGY SOURCES

SUBPROGRAM 4C CARBON-NEUTRAL PORK PRODUCTION 

Investigates use of algae to remediate piggery effluent and provide 
a potential alternative feed source for the industry whether grown 
on-farm or from CO2 mitigation or biofuel systems.

Subprogram 4A:  
Future Feeds for Future Needs

Subprogram Leader: Dr Navid Moheimani, Murdoch University

PROJECT ID 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–105 Aerobic and algal treatment of piggery wastewaters 
for heat recovery, effluent treatment and water reuse

H Fallowfield Flinders University & 
University of Adelaide

525,613* 
1,123,013**

4A–106 Growth, development and use of algae grown  
on untreated and undiluted anaerobic digestion 
piggery effluent (ADPE)

N Moheimani Murdoch University, 
University of Western 
Australia, DAFWA,  
University of Melbourne

194,254* 
1,183,361**

4A–107 Bioprospecting and growth of macroalgae on 
anaerobic digestion piggery effluent (ADPE)

N Moheimani Murdoch University  
& DAFWA

50,000* 
210,208**

4A–108 Evaluate different microalgae cultivation systems for 
treating anaerobic digestion piggery effluent (ADPE)

N Moheimani Murdoch University 50,000* 
316,400**

4A–109 Co-cultivation of microalgae and macroalgae for the 
efficient treatment of anaerobic digestion piggery 
effluent (ADPE)

N Moheimani Murdoch University 50,000* 
169,000**

* Cash Budget ** Total Budget. Highlighted projects have been completed.
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Research Highlights for Subprogram 4A

PROJECT 4A–106: 
GROWTH, DEVELOPMENT 
AND USE OF ALGAE 
GROWN ON UNTREATED 
AND UNDILUTED 
ANAEROBIC DIGESTION 
PIGGERY EFFLUENT 
AND 4A–109: CO-
CULTIVATION OF 
MICROALGAE AND 
MACROALGAE FOR THE 
EFFICIENT TREATMENT 
OF ANAEROBIC 
DIGESTION PIGGERY 
EFFLUENT (ADPE)

Dr Navid Moheimani  
and Ashiwin Vadiveloo, 
Murdoch University

The use of microalgal 
culture as an efficient and 
practical method for treating 
anaerobically digested 
piggery effluent (ADPE) has 
been proposed as part of the 
Australian piggery wastewater 
management strategy. 
Microalgae can efficiently 
remove nutrients, colour and 
odour of the waste effluent. 
Further, algal biomass can 
bio-sequester a significant 
amount of carbon dioxide 
generated through the process 
of anaerobic digestion as 
well as generate electricity 
from methane. The produced 
biomass can be used as a 
source of animal or aquaculture 
feed as well as fertilisers. Such 
innovation would not only 
improve the environmental 
impact of greenhouse gas 
emissions and wastewater 

generation but also as a 
potential source of income  
for pork producers through  
the production of valuable 
algal biomass. Through project 
4A–106: “Growth, development 
and use of algae grown on 
untreated and undiluted 
anaerobic digestion piggery 
effluent (ADPE)” we evaluated 
the growth, development and 
use of microalgal biomass 
grown on undiluted ADPE. 
More specifically, in this work, 
we studied the long-term 
cultivation and growth of locally 
isolated microalgal consortium 
consisting mainly of Chlorella 
sp. and Scenedesmus sp. 
that were capable of growing 
on undiluted ADPE while 
simultaneously optimizing 
limiting factors to their 
growth and productivity. 
Comparison between different 
algal cultivation systems 
(i.e. open ponds and closed 
photobioreactors) and different 
mixing mechanisms (paddle-
wheel and jets) were also 
evaluated to improve and 
optimize microalgal growth and 
enhance the nutrient removal 
rate. Also as part of this study, 
the quality and suitability of 
grown biomass as a potential 
feedstock for pigs was 
assessed. We also tested the 
suitability of generated biomass 
as a fertilizer for growing wheat 
and as a raw material for 
bioenergy production through 
anaerobic digestion. Finally, a 
cost assessment of integrating 
microalgae cultivation systems 
in existing piggeries to treat 
ADPE was also conducted  
on multiple plausible scenarios 
to identify the economic 
viability of the proposed 
process. Based on the current 
results, we can mass-produce 
microalgal biomass for less 
than $AUD2 kg-1 while treating 
undiluted ADPE. It is to be 
noted that no freshwater was 
used in our process. The 

invitro digestibility outcome 
indicated that the biomass can 
potentially be used as a source 
of pig feed. The generated 
microalgal biomass is also 
suitable as a source of fertiliser 
or raw material for biomethane 
generation. However, potentially 
higher revenue can be gained 
if the biomass is sold as a 
fish meal. 

Based on the outcomes of 
previous Pork CRC projects 
(4A–106 and 4A–107) which 
respectively highlighted the 
ability of individual consortiums 
of microalgae and macroalgae 
to treat ADPE, the potential 
of co-culturing microalgae 
and macroalgae to increase 
the overall efficiency of ADPE 
treatment was evaluated 
through Pork CRC project 
4A–109 “Co-cultivation of 
microalgae and macroalgae 
for the efficient treatment of 
anaerobic digestion piggery 
effluent (ADPE)”.

In this work, despite multiple 
different approaches and 
cultivation systems, both algal 
groups were unable to co-exist 
for efficient growth in ADPE 
due to direct competition for 
available resources and the 
negative interaction of both 
algal groups when cultivated 
together. In general, the 
faster growing microalgae 
cells were seen to exhaust 
available nutrients and reduce 
available light resulting in the 
decline of the macroalgae 
cultures. Nevertheless, 
through this study, it has been 
demonstrated that macroalgae 
could be potentially used 
for harvesting/scrubbing 
microalgae grown in ADPE. 
Thus, there is great potential 
in exploiting microalgae 
for the bioremediation of 
undiluted ADPE and biomass 
production while targeting the 
use of macroalgae as a cost-
effective harvesting option for 
microalgae grown in ADPE.

Dr Navid Moheimani 

Needs	to	be	broken	up	or	provide	something	to	look	at	a	bit	of	colour	and	movement	

Could	use	

		
Figure 8. Shading of macroalgae caused by free floating microalgae on the 
surface of the co-cultivation compartments of the inclined reactor (4A–109).
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Subprogram 4B builds on specific outcomes from the first Pork CRC, including development and 
commercialisation of real–time near infra–red (NIR) analysis of grains and protein meals. Research 
continues on innovative processing technologies to improve the utilisation of grains and feeds for pigs.

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

Subprogram Leader: Dr John Black, John L Black Consulting

PROJECT ID TITLE PROJECT LEADER COLLABORATIVE PARTNERS TOTAL COST AUD

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

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

 S Moore University of Sydney 
& Plant Research 
New Zealand

193,346* 
405,746** 

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

J Pluske Murdoch University, 
Intergrain & DAFWA

135,763*  
256,613** 

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

P Sopade University of Queensland 
& Rivalea Australia

68,993*  
178,793** 

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

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

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

JC Kim DAFWA 12,850* 
133,850** 

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

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

D Cadogan Feedworks, University 
of Melbourne & 
University of Sydney

25,000* 
172,471**

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

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

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

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

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

P Torley Charles Sturt University 
& Rivalea Australia

55,072* 
160,232** 

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

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

292,000*  
582,199** 

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

R Trethowan University of Sydney 320,982* 
434,532**

4B-114 Statistics for the Australian Pork Industry B Cullis University of Wollongong 226,983* 
226,983**

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

J Pluske Murdoch University 
& DAFWA

101,649*  
154,249** 

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

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

349,570* 
2,275,993**

Subprogram 4B builds on specific outcomes from the first Pork CRC, including development and 
commercialisation of real–time near infra–red (NIR) analysis of grains and protein meals. Research 
continues on innovative processing technologies to improve the utilisation of grains and feeds for pigs.

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

Subprogram Leader: Dr John Black, John L Black Consulting

PROJECT ID TITLE PROJECT LEADER COLLABORATIVE PARTNERS TOTAL COST AUD

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

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

S Moore University of Sydney &  
Plant Research New Zealand

193,346*  
405,746** 

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

J Pluske Murdoch University,  
Intergrain & DAFWA

135,763*  
256,613** 

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

P Sopade University of Queensland  
& Rivalea Australia

68,993* 
178,793** 

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

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

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

J Kim DAFWA 12,850* 
133,850** 

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

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

D Cadogan Feedworks,  
University of Melbourne  
& University of Sydney

25,000* 
172,471**

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

J Kim DAFWA & Rivalea Australia 0* 
370,238** 

4B–110 Further development of a reactive lysine  
NIR calibration for soya bean meal

J Kim DAFWA 75,516* 
122,516** 

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

M Gidley  
P Sopade

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

292,000*  
582,199** 

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

R Trethowan University of Sydney 320,982* 
434,532**

4B–114 Statistics for the Australian Pork Industry B Cullis University of Wollongong 226,983* 
226,983**

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

J Pluske Murdoch University  
& DAFWA

101,649*  
154,249** 

* Cash Budget ** Total Budget. Highlighted projects have been completed.
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PROJECT ID TITLE PROJECT LEADER COLLABORATIVE PARTNERS TOTAL COST AUD

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

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

383,517* 
2,319,940**

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

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

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

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

J Kim DAFWA 
Westpork

6,873* 
207,417**

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

T Edwards APFG & ACE Livestock 
Consulting

8,750* 
396,350**

4B–122 Predicting the effects of fibre, grain digestion rate 
and the ileal brake on voluntary feed intake

M Gidley University of Queensland, 
CHM, University of Sydney  
& University of Melbourne

359,142* 
1,243,672**

4B–123 Measurement of grain enzyme diffusion rates and 
grain threshold particle size calculator

M Gidley University of Queensland  
& Ridley Agriproducts

150,000* 
576,000**

4B–124 Re-engineering of grain grinding/sieving in 
commercial mills and application of software

R Parkes Ridley Agriproducts,  
Rivalea Australia & APFG

80,000* 
362,000**

4B–125 Grain collection, storage and distribution, and 
data management for 4B subprogram projects

R Threthowan University of Sydney 216,087* 
356,487**

4B–126 Statistics for the Australian Pork Industry S Diffey Curtin University 71,235* 
71,235**

4B–127 Statistics for the Australian Pork Industry S Diffey Apex Biometry Pty Ltd 41,324* 
41,324**

* Cash Budget ** Total Budget. Highlighted projects have been completed.
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Research Highlights for Subprogram 4B

PROJECT 4B–117: 
STRENGTHENING  
THE AUSSCAN PIG DE,  
DE INTAKE INDEX NIR 
CALIBRATIONS

Peter Cakebread,  
University of Melbourne

It pays to know the energy 
content of the cereal grains 
included in pig diets.

The energy content of individual 
samples of cereal grains fed to 
pigs can range by more than 
3 MJ/kg as fed. Independent 
estimates by prominent 
Australian pig nutrition advisors 
suggest that an under- or over-
estimate of the energy content 
of a grain by 1 MJ/kg costs 
approximately $20 per tonne  
of grain when the grain cost  
is $250 per tonne.

The Premium Grains for 
Livestock Program (PGLP) 
was established in 1996 by 
the Grains R&D Corporation 
in collaboration with several 
animal R&D corporations 
including Meat & Livestock 
Australia, Dairy Australia,  
Australian Pork Limited and 
the Rural Industries R&D 
Corporation representing  

the broiler and layer industries. 
The primary aim of PGLP was 
to develop a more rational 
and accurate method for 
determining the energy value 
of cereal grains for livestock 
species than the then currently 
used assessment of either test 
weight (kg/hl) or prediction  
from chemical composition  
of the grain. The pork industry, 
through the CRC, has continued 
to invest in refinement of the 
outcomes from PGLP after  
it concluded in 2008.

This continued investment 
by the CRC has successfully 
achieved the initial goal of 
PGLP through development 
and refinement of near infrared 
spectrometry (NIR) calibrations 
for predicting the energy value 
of cereal grains for pigs. The 
technology allows individual 
samples of whole wheat, barley, 
triticale, sorghum or maize 
grains to be scanned with NIR 
technology and the digestible 
energy content (DE) to now 
be predicted with an accuracy 
of ±0.25 MJ/kg as fed. The 
calibration can predict the DE 
content of unknown cereal 
grains with 95% confidence  
to within ±0.5 MJ/kg.

This accuracy of the 
calibrations has high practical 
significance when considering 
the range in DE values (MJ/kg 
as fed) obtained from the all 
the pig experiments conducted 
is 12.72–14.84 for wheat; 10.79–
14.47 for barley; 12.54–14.43 
for triticale; 13.36–15.01 for 
sorghum and 13.54–14.57 
for maize.

Project 4B–117 has greatly 
increased the number of 
maize samples included in 
the calibration from 10 to 
45, thereby enhancing the 
value of the calibrations for 
use in American, European 
and Asian countries. Similar 
NIR calibrations developed to 
determine the energy content 
of cereal grains for broiler 
chickens showed that values for 
grains derived from overseas 
sources were predicted with 
similar accuracy as the grains 
derived from Australia and 
which constituted the majority 
of grains in the calibration.

At the completion of PGLP, 
the Pork CRC obtained the 
licence from the Grains R&D 
Corporation to commercialise 
the NIR calibrations developed 

during PGLP and subsequently 
extended by the Pork CRC 
and the broiler industry. 
These calibrations included 
predictions of the energy 
content of cereal grains for 
beef cattle, sheep, pigs, broiler 
chickens and laying hens as 
well as estimates of the relative 
intake of grains when included 
into diets and other useful 
attributes of grains such as their 
likelihood for causing acidosis 
in cattle and the chemical 
composition of grains. Similar 
calibrations were developed for 
estimating the available lysine 
content of soybean and canola 
meal samples.

This large array of NIR 
calibrations were included  
by the CRC into the AusScan 
suite, which has been licensed 
to an English company, Aunir, 
for worldwide distribution. 
Funds raised from international 
use of the calibrations are 
expected to be a major source 
of income for the new research 
entity (Australasian Pork 
Research Institute Limited) 
established to continue 
collaborative research after 
completion of the CRC. 

Table 4. Mean, range and Least Significant Difference  
(LSD, P=0.05) for Faecal DE (MJ/kg as fed) for each grain 
type in the AusScan data set.

GRAIN TYPE MEAN RANGE LSD (P=0.05)

Wheat 13.879 12.74–14.84 0.402

Barley 12.918 10.79–14.47* 0.389

Triticale 13.659 12.54–14.43 0.487

Sorghum 14.467 13.36–15.01 0.349

Maize 14.142 13.54–14.57 0.463

Rice 14.375 14.29–14.42 0.498

* Includes naked barley samples
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The subprogram involves highly novel research to maximise methane production from effluent ponds 
so that collection and use of gas is economically viable. Alternative approaches to waste management 
will also be studied to develop solid-waste pork production systems that mitigate carbon outputs.

Subprogram 4C: Carbon-Neutral Pork Production

Subprogram Leader: Dr Stephan Tait, University of Queensland

PROJECT ID TITLE PROJECT LEADER COLLABORATIVE PARTNERS TOTAL COST AUD

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

S Wiedemann APL & FSA Consulting 84,656 * 
84,656**

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

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

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

180,437* 
421,087** 

4C–105 Assessing stimulation and inhibition  
of anaerobic lagoons

D Batstone University of Queensland & 
University of Western Australia

50,000*  
117,000** 

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

D Batstone University of Queensland  
& DAF Qld

50,000*  
182,600** 

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

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

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

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

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

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

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

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

H Payne DAFWA, Westpork  
& Z-filter Pty Ltd

37,310* 
194,510**

4C–113 Enhanced Methane Bioenergy Recovery  
at Australian piggeries through Anaerobic  
Co-digestion

S Tait University of Queensland 150,000* 
883,666**

4C–114 Options for cost-effective and efficient use  
of piggery biogas energy

A Skerman DAF Qld 39,900* 
104,100**

4C–115 Bioenergy support program  
– Transition (Research)

S Tait University of Queensland 211,043* 
451,043**

4C–116 Bioenergy Support Program – DAF Transition A Skerman DAF Qld &  
University of Queensland

125,759* 
362,828**

4C–117 Benchmarking the performance of Australian  
pork with life cycle assessment

S Wiedemann FSA Consulting 28,100* 
50,000**

4C–121 The Low emission future of pork S Wiedemann Integrity Ag Services 49,900* 
206,000**

4C–122 Installation of instrumentation for remote 
monitoring of biogas composition and  
operational data at commercial piggeries

A Skerman DAF Qld &  
University of Queensland

50,000* 
207,145**

* Cash Budget ** Total Budget. Highlighted projects have been completed.
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Research Highlights for Subprogram 4C

PROJECT 4C–116: 
BIOENERGY SUPPORT 
PROGRAM – DAF 
TRANSITION

Alan Skerman,  
QLD Department of  
Agriculture and Fisheries (DAF)

Pork CRC Bioenergy 
Support Program (BSP)

The Pork CRC Bioenergy 
Support Program (BSP) was 
a producer-steered technical 
support program, aimed at 
enabling biogas adoption across 
the Australian and New Zealand 
pork sectors. The BSP conducted 

industry-tailored research to 
provide technical know-how 
for producers, industry service 
providers and consultants, to 
assist in the planning, design, 
construction, commissioning 
and operation of piggery biogas 
systems. The research and 
technical support of the BSP 
heavily drew on contributions by 
Pork CRC biogas demonstration 
piggeries, established as part of 
the BSP initiative.

Biogas Adoption  
and Benefits Status

The manure effluent of 
approximately 15% of the  
total Australian pig herd is 
now being directed to biogas 
systems. This is equivalent 
to 29% of the national herd 
housed in conventional sheds 
at piggeries larger than 500 
sow farrow-to-finish (the 
estimated cut-off for feasibility). 
Before the BSP started in 2012, 
manure from only about 2% 
of the national Australian herd 
was being directed to biogas 
systems. So, the BSP’s positive 
impact on biogas adoption has 

been substantial. The rate of 
uptake is shown in Figure 9.

Producers with biogas  
systems are benefiting from 
reduced odour, and financially 
from saving on energy costs, 
selling excess biogas-derived 
electricity to the supply grid, 
and selling Australian Carbon 
Credit Units (ACCUs) and 
renewable energy certificates 
(RECs). Capital expenditure 
payback periods of less than 
three years have been realised. 
Since the commencement 
of the Emissions Reduction 
Fund (ERF) in 2012/13, 372,143 
ACCUs have been issued to 
piggery biogas projects. This 
is 372 kt CO2-e of emissions 
abatement and an estimated 
$4 M of carbon credit sale value 
to the participating producers. 

The Future – Near and Far 

A recent national piggery 
biogas survey provided useful 
data on current and future 
biogas adoption interest and 
statistics. The survey results 
indicated considerable on-going 
interest in biogas benefits, 

including from smaller piggeries. 
However, there appeared to be 
a substantial lack of awareness 
of initiatives, especially amongst 
smaller piggeries. In addition, 
general uncertainty about 
costs, approvals and lack 
of reputable suppliers were 
considered major obstacles  
to further biogas adoption. 

The Legacy

The BSP leaves behind a legacy 
of technical information including 
technical booklets (See Talking 
Topics, Pork CRC website), 
Australian Pork Newspaper 
‘It’s a gas’ columns, a YouTube 
video, and a number of peer-
reviewed scientific publications 
underpinning the developments. 
These information resources 
will continue to support the 
ongoing safe and technically-
sound development of on-farm 
biogas projects at Australian 
and New Zealand piggeries. 
Lastly, the operational Pork 
CRC biogas demonstration 
sites could continue providing 
information relevant to biogas in 
the Australian piggery context. 

Figure 9. Rate of adoption of biogas systems at Australian piggeries expressed in terms of total standard pig units accommodated in units contributing 
effluent to biogas systems.
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PROJECT 4C–121:  
THE LOW EMISSION 
FUTURE OF PORK 

Stephen Wiedemann, 
Integrity Ag Services 

The Australian pig industry 
has experienced significant 
changes in the scale and 
level of productivity achieved 
by producers over the last 
four decades. More recently, 
benchmarking performed by 
the Pork CRC has shown a 
significant improvement in 
productivity and the uptake 
of new technology to capture 
biogas and generate electricity by 
the industry. The present study 
was initiated to determine the 
carbon footprint (CF) of future, 
Australian pork production. 

Three scenarios were modelled 
investigating increased 
production from marginal 
pork suppliers (i.e. piggeries 
with the greatest potential 
to expand). Scenario 1 
investigated 2015/16 marginal 
pork producers with current 
performance and management, 

Scenario 2 examined 2020/21 
marginal pork producers with 
projected performance and 
management and Scenario 
3 assessed marginal pork 
producers with best technology 
for low carbon footprint. 

Marginal piggeries were 
found to predominantly utilise 
conventional housing with 
biogas capture and energy 
production to meet on-site 
electricity demand. A smaller, but 
significant proportion of marginal 
suppliers were found to use 
outdoor-bred and/or deep-litter 
systems. This study revealed 
that future marginal Australian 
pork production generated 
substantially lower carbon 
footprint impacts across three 
scenarios, compared to previous 
benchmarks for average 
Australian pork (Figure 10).

The carbon footprint, excluding 
land use change (LUC) of 
marginal pork production, was 
2.0 kg CO

2-e kg LW-1 in 2015/16, 
declining to 1.3 kg CO2-e kg 
LW-1 in the 2020/21 scenario. 

The optimised scenario for 
2020/21 had a CF of 1.1 kg 
CO2-e kg LW-1. Emissions were 
also estimated to arise from 
LUC associated with expansion 
of soymeal production to meet 
the increased demand for pig 
feed, amounting to 1 kg CO2-e 
kg LW-1 in 2015/16 and 0.95 kg 
CO2-e kg LW-1 in the 2020/21 
scenarios. Improved piggery 
productivity and a change in 
the type of housing and manure 
management resulted in 44% 
lower impacts for marginal pork 
production in 2015/16 and 63% 
lower for 2020/21 compared to 
2010, excluding LUC. When the 
impact of feed production LUC 
was included, the improvement 
compared to the 2010 was 23% 
in 2015/16 and 41% in 2020/21. 
Key factors contributing to the 
substantial improvement in 
carbon footprint for projected, 
future Australian pork is the 
change in herd performance 
and manure management 
system. Biogas production was 
found to be a common feature 
of the larger, new conventional 
piggery developments.

Several mitigation strategies  
the industry could use to further 
reduce the environmental 
impacts of pork production 
were investigated, including: 
optimised biogas, optimised 
diets and increased turnoff 
weight. Interestingly, an increase 
in turnoff weight would allow 
the industry to expand with low 
environmental impact. A mixture 
of these strategies could be 
applied to the pork industry to 
reduce GHG emissions even 
further and potentially achieve 
the Pork CRC target to reduce 
the CF of Australian pork to  
1.0 kg CO2-e kg LW-1.

Stephen Wiedemann

Figure 10. Carbon footprint and carbon dioxide from land use change associated with marginal Australian pork production in three scenarios
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Dr Stephan Tait

STUDENT LEVEL TITLE SUPERVISOR INSTITUTION COMPLETED

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

H Fallowfield Flinders

University

Jeremy Ayre PhD Growth, development and use of  
algae grown on untreated and undiluted 
anaerobic digestate of piggery effluent  
(ADPE)

N Moheimani Murdoch 
University

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

S Tait University of 
Queensland

Aug 7,  
2017

(Huanfei) Mike 
Meng

PhD 4C–113: Enhanced Methane Bioenergy 
Recovery at Australian piggeries through 
Anaerobic Co-digestion

S Tait University of 
Queensland

Katie Macintosh PhD 4C–113: Enhanced Methane Bioenergy 
Recovery at Australian piggeries through 
Anaerobic Co-digestion

S Tait University of 
Queensland

Vishal Ratanpaul PhD 4B–122 : Predicting the effects of fibre,  
grain digestion rate and the ileal brake  
on voluntary feed intake &

4B–123 : Measurement of grain enzyme 
diffusion rates and grain threshold particle 
size calculator

M Gidley University of 
Queensland

Nora Graciela 
Najera Romero

PhD Coupling constructed wetlands and 
microalgae cultivation to treat anaerobic 
digestion of piggery effluent (ADPE)

N Moheimani Murdoch 
University

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

Dec 31, 
2017

Education Program 4

SUPPORTED DURING THE REPORTING PERIOD

Vishal RatanpaulMegan Hawley Jeremy Ayre Shao Dong Yap
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STUDENT LEVEL TITLE SUPERVISOR INSTITUTION COMPLETED

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

Nov 30, 
2012

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

N Moheimani Murdoch 
University

Dec 13, 
2013

Chenoa Lange Honours Macroalgae culture on anaerobic digestion  
of piggeries effluent (ADPE)

N Moheimani Murdoch

University

Mar 30, 
2017

Alan Skerman Masters Low cost biogas scrubbers  
and purification media

1. S Tait 

2. S Heubeck

University of 
Queensland 
/ Department 
of Agriculture 
and Fisheries

Aug 18, 
2016

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

P Sopade University of 
Queensland

Feb 15,  
2016

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

H Fallowfield Flinders

University

June 06, 
2016

Education Program 4

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

Research outcomes to date 
that are viewed as having 
commercial potential have 
generally been treated as Trade 
Secrets rather than having 
more formal protection, which 
generally requires full disclosure 
of the invention and does not 
necessarily produce the best 
commercial outcome for Pork 
CRC or industry, although 
there are exceptions to this 
and decisions to protect IP are 
based on the most effective 
strategy for commercialisation. 
In previous reporting years 
the Commercialisation and 
Adoption Committee guided 
IP management, however 
as the Pork CRC enters its 
final year, IP management 
has been taken on by the 
Pork CRC Board. In most 
cases IP with commercially 
valuable implications has been 
assigned to the Australasian 
Pork Research Institute Limited 
(APRIL) where commercial 
decisions regarding IP and 
strategy is directed by the 
APRIL Board. As a result 
the Commercialisation and 

Adoption activities are reported 
directly to the Pork CRC Board 
and the APRIL Board.

In terms of commercialisation 
(revenue) the following 
outcomes and opportunities 
were achieved and/or developed 
in the reporting period:

1] AusScan Online:  
continues to grow in 
Australia and globally. Total 
scans per month through 
AB Vista technical services 
has exceeded 1,500 per 
month with some months 
reporting over 2,000 scans. 
In the 2017–18 reporting 
period, Australian sub-
licensees have scanned 
between 3 and 4,000 
samples per month of 
which 75% of scans are 
for cereal energy unlike the 
international market in which 
80% of scans requested are 
for reactive lysine. In 2017–
18 the invivo cereal energy 
calibrations were updated 
for broilers and pigs. The 
broiler upgrade included 16 

high energy wheats sourced 
from the UK, Europe and 
Canada. The study was 
commissioned by AusScan 
and conducted at SARDI 
with results confirming that 
the broiler AME calibrations 
are equally accurate for 
overseas sourced grains 
as for Australian grains. 
Similarly the Pig DE and 
Ileal DE calibrations 
were upgraded with the 
completion of the Pork CRC 
study 4B–117. An additional 
108 grains have now been 
included into the pig DE 
calibration data set and 
the upgraded calibration 
will be more suitable for 
predicting the faecal DE 
content of maize. Both 
upgrades provide more 
international relevance to 
cereal energy calibrations. 
Further improvements to the 
reactive lysine calibrations 
will be completed by the 
end of 2018, and will 
involve both soybean 
and canola samples from 
Australian plants as well 
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as 24 imported samples of 
soybean meal from China to 
be added to the respective 
calibration data sets. 
There have been technical 
delays in establishing an 
AusScan agency in China 
during 2017–18. A suitable 
laboratory set-up with NIR 
machine is established with 
the Agency and scanning 
is expected to commence 
in late 2018. AusScan has 
successfully established 
Ingot Check, an international 
online quality assurance 
program, with all Australian 
integrators and laboratories. 
The scheme involves 
the monthly scanning of 
imported samples of ground 
wheat, soybean and Canola 
with known NIR and wet 
chemistry values. Each NIR 
machine is compared to the 
Aunir mother machine(s) and 
a monthly report indicates 
the variance over time 
and between laboratories. 
The service has received 
excellent feedback providing 
laboratories with a quality 
assessment each month. 

2] Agreement with Anatara:  
Registration of the DETACH 
product in Australia 
has taken longer than 
expected and this has 
delayed revenues to Pork 
CRC / APRIL under the 
collaboration agreement 
with Anatara Lifesciences 
Ltd (ASX:ANR). During 

the year, Anatara entered 
into an exclusive licensing 
agreement with Zoetis Inc, 
and achieved registration 
of the DETACH product in 
October 2018, which will 
trigger royalty payments to 
APRIL on DETACH product 
sales in Australia.

3] Performance Enhancer:  
In the 2017–18 period “Piglet 
Buddy” sales have grown 
significantly from exports 
to Korea. There are now 
consistent orders each 
quarter from Korea and a 
distributorship agreement 
with a Korean premix 
company was established 
in 2017–18. Product 
registration in Vietnam is 
currently being pursued 
for 2019. Unfortunately 
the product continues to 
find difficulties with uptake 
in the Australian industry. 
However, the formulation 
is designed for addition to 
more simplified weaner diets 
which will be attractive to 
producers as record high 
feed prices are predicted  
to persist well into 2019. 

4] Patents for improving  
reproduction:  
A product label extension 
for Ractopamine is required 
from the APVMA to sell the 
product for the additional 
claim for improving 
reproduction and initiate 
commercial studies to 
establish product use. 

The APVMA approved the 
product label extension 
in May 2018. Commercial 
studies are expected to 
be proposed for 2018/19. 
Commercial success in 
Australia will strengthen 
opportunities for the sale 
of the USA patent with 
multinational companies. 
The first royalty payment was 
received for Q3 of 2017–18. 

5] Poured Blocks to  
enrich the environment  
of gestating sows:  
During this reporting period 
patent applications have 
been lodged in the US,  
New Zealand, Europe  
and Canada. The Ridley 
Enrich Block is now 
approved and distributed  
to New Zealand. Ridley,  
in agreement with the 
Pork CRC are progressing 
Sub-licenses for overseas 
distribution in the US, 
Europe and Canada. A 
shipment of poured blocks 
to Canada is being arranged 
for trial work on a large 
integrated group. 

Product sales have 
increased over the 2017–18 
reporting period and repeat 
orders are more consistent 
as producers become 
more familiar with methods 
of application and more 
commercial information 
becames available. The 
completion of the Pork CRC 
commercialisation study 

in which various forms of 
enrichment programs were 
assessed highlighted that 
sows utilise straw, lucerne, 
silage and the Ridley 
Enrich Block in a similar 
way and significantly more 
than the wooden block 
treatment. Enrichment 
significantly reduced injury 
scores recorded at day 
30 post-weaning which 
was observed in earlier 
studies with the Enrich 
block. The study also 
assessed the cost of each 
enrichment program with 
the Ridley Block comparing 
favourably to other forms 
of enrichment. Commercial 
producers have found that 
hanging the block slightly 
above sow head height is 
the most effective method 
and reduces disappearance 
rate by 25% which markedly 
reduces the cost per sow. 

A commercialisation study 
(8C–011) to determine 
whether the Enrich Block 
is an effective treatment in 
the prevention of tail biting 
in grower finisher pigs, is 
due to be completed in late 
2018. Anecdotal evidence 
from some commercial pig 
producers suggests the 
Enrich block may be a form 
of treatment or control of tail 
biting outbreaks. Early work 
by SARDI suggested that 
the Enrich block positively 
altered the behaviour of 
weaned pigs.
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6] Commercialisation  
of a diagnostic tool  
for ileitis (Lawsonia):  
After successful applications 
of the diagnostic test in the 
field in 2017 an exclusive 
license with accompanying 
milestones for national 
and global distribution has 
been agreed upon with an 
inaugural member of APRIL. 
The licencee is progressing 
a manufacturing agreement 
with a third party and 
availability of the Lawsonia 
qPCR diagnostic test for 
commercial use in Australia 
is scheduled for late 2018. 
Whilst access to this test 
for Australian producers is 
a great outcome, availability 
of the Lawsonia qPCR 
diagnostic tool in key 
global markets will give the 
technology the recognition 
it deserves. 

7] Semi Moist Extruded  
Creep (SMEC):  
SMEC is produced from 
highly digestible ingredients 
and is attractive to weaned 
piglets in the first week 
post weaning where 
feed intake is critical. A 
licensing agreement for the 
manufacture of a premium 
bagged product suitable for 
light weaning weight piglets 
has been signed with Ridley. 
Commercial trials and the 
launch of a commercial 
product are expected to 
occur in late 2018. 

8] APP Vaccine:  
In the first APP challenge 
study on naïve piglets the 
results were difficult to 
interpret as the disease 
response was extremely 

mild. Despite the mild 
challenge there was 
some evidence that the 
live attenuated vaccine 
had some effect whether 
applied by intranasal 
(IN) or intramuscular (IM) 
methods. The Pork CRC 
researchers designed a 
non-naïve challenge study 
to commence March 2018 
and finish in December 2018 
with appropriate stop/go 
measures. Two treatment 
regimens containing the 
attenuated APP vaccine  
will be compared to 
the current commercial 
treatment method involving  
a killed APP vaccine regimen. 
As a precautionary measure 
a pilot study to assess 
challenge methodology and 
a higher dosage level was 
successfully implemented 
prior to commencement 
of the non-naïve 
challenge study. 

9] Swine Dysentery (SD):  
Commercialisation steps 
towards the development of 
a live swine dysentery (SD) 
vaccine(s) developed by the 
Pork CRC and Professor 
David Hampson’s Murdoch 
University (MU) team has 
progressed well during this 
reporting period. Firstly, 
the two vaccine candidates 
MUV1 and MUV2 were 
registered and deposited at 
the National Measurements 
Institute (NMI), Victoria a 
requirement of the Pork 
CRC patent application. 
Secondly, discussions 
have been held with a 
multinational company 
on the outcomes of the 
final Pork CRC efficacy 

study at MU in which pigs 
vaccinated with the MUV1 
strain maintained protection 
when challenged with 
5 virulent strains of SD 
and grown out to heavier 
weights. The two vaccine 
candidate strains were 
prepared and transferred in 
late May 2018 to the USA 
for further screening tests 
against virulent SD isolates 
within the US and Canadian 
pig industries. Results of 
this first screening test will 
be available in December 
2018. The Pork CRC patent 
“Live vaccine strains” has 
been expedited in Australia 
and a PCT application has 
been lodged to pursue 
the invention in multiple 
global jurisdictions. 

10] Swine Dysentery  
qPCRTest:  
The Pork CRC 
commissioned an innovation 
study on the development 
of a quantitative PCR 
diagnostic test for SD to 
commence early 2018. 
The final report is due 
September 2018 and may 
lead to further commercial 
research commissioned 
by APRIL. Support for this 
project was funded by a 
group keen to commercialise 
the diagnostic test should  
it show efficacy.

11] NIR Boar Taint:  
Boar taint is present in 
pork from entire male 
pigs and is due to the 
presence of two chemicals 
androstenone (a metabolite 
from testosterone) and 
skatole (a metabolite from 
tryptophan). There are 
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various methods employed 
around the world to reduce 
the incidence of boar taint. 
However, the major issue 
is that there is no way to 
verify that the pork is boar 
taint free. Any method to 
validate that a carcass is 
taint free must be rapid, 
inexpensive and repeatable. 
Pork CRC researchers 
(3A–114) showed that 
laboratory near-infrared 
(NIR) spectroscopy has the 
capability to detect and 
measure androstenone 
and skatole in pig fat from 
male pigs. In this reporting 
period a proof of concept 
study was undertaken 
to determine whether 
handheld NIR devices  

can be used in the 
processing plant to identify 
female, improvac treated 
male and untreated male 
carcasses. The preliminary 
work is promising as the 
Hand Held device proved  
to be as accurate as 
the laboratory-based 
NIR machine. The initial 
research indicates that 
NIR spectroscopy can 
be calibrated to detect 
androstenone in the range 
below sensory detection 
levels. Future research, 
possibly through APRIL 
on large numbers of male 
carcasses is required to 
develop a rapid and robust 
method for detection of 
these compounds. 

12] Plant Extracts  
and Essential  
Oils (PEEO):  
The final research project 
involving plant extracts  
and essential oils has  
now been completed 
and has commercial 
implications. The major 
outcome of the research 
was that a combination  
of essential oils fed to  
sow and piglet diets 
improved post weaning 
performance. A 
confidentiality agreement 
has been signed with 
an interested party and 
commercial trials are 
planned to be submitted 
through APRIL.

As indicated in the brief 
summaries above there  
are a number of commercial 
opportunities to be gained  
by sub-licensing technologies 
to overseas distributorships 
in order to markedly improve 
revenue to APRIL. Technologies 
such as the SD live vaccine,  
the Ridley enrichment block, 
the Lawsonia qPCR, and  
PEEO all have potential in 
overseas jurisdictions and 
much of the commercialisation 
work this year has been to 
safeguard these technologies 
through progression of 
patents and effective 
licensing agreements.  
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INTERNAL 
COMMUNICATION 
ACTIVITIES

Internal communications of 
activities and outcomes and 
on strategic direction are 
achieved via:

 � The Participant 

 � Annual 
stakeholders’ meeting.

 � Six Board meetings annually

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

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

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

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

 � Attendance and 
presentations at Participant 
organisations and meetings.

EXTERNAL 
COMMUNICATION 
ACTIVITIES

A regular, strategic flow of 
media releases received good 
uptake and publicity through 
2017/18 at state, national and 
international levels. Headlines 
and issue dates were: 

 � PORK CRC DECLARES 
DIVIDENDS FROM 
SA GOVERNMENT 
INVESTMENT (16/8/17)

 � ANOTHER WORKPLACE 
AGREEMENT ON 
PORK CRC INDUSTRY 
PLACEMENT PROGRAM 
(13/9/17)

 � PORK CRC 
BENCHMARKING 
PRODUCERS 
PROGRESSING (19/10/17)

 � AUSSCAN ON THE MOVE 
(10/11/17)

 � PRODUCTIVE PORK 
CRC FOR ALL TO SEE 
(28/11/17)

 � APRIL IN DECEMBER 
CALL FOR NEW 
SCIENTISTS AND NEW 
SCIENCE (11/12/17)

 � PORK CRC PONDERS 
PIG FEED EFFICIENCY 
FLAWS (24/1/18)

 � CLOSE CALL FOR PORK 
PROPOSALS (9/2/18)

 � NOVEL PORK 
PROPOSALS MAKE FOR 
GOOD READING (21/2/18)

 � ROSEWORTHY COURSE 
(3/4/18)

 � AUSTRALASIAN PORK 
RESEARCH ON THE 
MOVE (4/4/18)

 � WEIGHING UP 
PORK PRODUCTION 
PRIORITIES (27/4/18)

 � APRIL ADVISES PORK 
RESEARCH APPROVALS 
(1/5/18)

 � INGOT CHECK THE 
ROLLED GOLD OF FEED 
GRAIN CHECKS (29/5/18)

 � MUTTON ANNOUNCES 
PEACOCK 
APPOINTMENT TO  
PORK BODY (20/6/18)

The Participant, an 
e-newsletter written for and 
targeted at Essential and Other 
Participants of Pork CRC, was 
published and distributed in 
July (Issue # 19), October (Issue 
# 20) and January (Issue # 21). 

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

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

 � PORK CRC 
CONFRONTING HOT 
ISSUES WITH COOL 
SCIENCE (APN JULY 2017)
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 � PORK CRC RESEARCH 
FOR ALL TO SEE  
(APN AUGUST 2017)

 � PORK CRC DIGESTING 
EATING QUALITY 
RESEARCH FINDINGS 
(APN SEPTEMBER 2017)

 � SUNPORK’S FRESH 
FOOD PEOPLE HAVE 
MARKET INTELIGENCE 
(APN OCTOBER 2017)

 � EVENTFUL YEAR FOR 
HIGH ACHIEVING CRC 
(APN NOVEMBER 2017)

 � MEANINGFUL 
MELBOURNE 
MARATHON MATTERS 
(APN DECEMBER 2017)

 � CRC SEES GRAINY 
OUTLOOK  
(APN JANUARY 2018)

 � CRC LOOKS UP GENES 
TO SEE WHAT IT CAN 
SEE (APN FEBRUARY 2018)

 � WAKE UP TO WEIGHTS 
AND VARY VOLUMES 
(APN MARCH 2018)

 � SIZING UP MORTALITY 
MATTERS IN THE US 
(APN APRIL 2018)

 � APRIL MATTERS IN MAY 
(APN MAY 2018)

 � TOUGH TIME TO PUSH 
PRODUCTIVITY BUT NO 
TIME LIKE THE PRESENT 
(JUNE 2018)

It’s a Gas, Pork CRC 
Bioenergy Support Program 
columns in Australian Pork 
Newspaper were:

 � TAKING BIOGAS 
SYSTEM MONITORING 
FOR GRANTED  
(APN September 2017)

 � AVOIDING  
THE BIG BANG  
(APN November 2017)

 � PORK CRC BOOSTS 
BIOGAS SYSTEMS 
ACROSS AUSTRALIAN 
PIGGERIES  
(APN December 2017)

 � BIOGAS SURVEY TIME 
(APN March 2018)

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

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

Internationally circulated 
e-newsletters continue to cover 
Pork CRC communications 
materials, while raising 
the profile of Pork CRC 
internationally. This heightens 
recognition among the 
international pork R&D and 
academic community, an 
important part of the very 
internationally collaborative 
CRC HIAP. The respected Pig 
Progress magazine covered, 
in detail, various Pork CRC 
project outcomes.

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

Media monitoring via Meltwater 
and ‘in-house’ by Pork CRC 
Communications Manager, 

Brendon Cant, reflected a high 
level of positive coverage in 
print and electronic media.

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

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

Pork CRC’s website regularly 
featured project, researcher 
and student profiles and  
links were always made  
with media materials and  
the website to drive traffic  
to www.porkcrc.com.au

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

In the reporting period, this 
included his attendance at:

 � WAPPA Industry Day,  
Perth, August 2017

 � Pork CRC Stakeholders 
meeting, Melbourne, 
November 2017

 � APSA meeting, Melbourne, 
November 2017

 � WAPPA Pig Day Out,  
Perth, April 2018

 � Pork CRC researcher 
update meeting,  
Adelaide, June 2018

OVERALL STRATEGIES 
TO ENSURE 
EFFECTIVE INTERNAL 
AND EXTERNAL 
COMMUNICATIONS 

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

During the reporting period, 
Pork CRC held and participated 
in a range of extension  
activities, all of which involved 
communicating CRC outcomes 
and directions. They included 
road shows across Australia, 
Victorian Pig Fair, Roseworthy 
course, APL delegates’  
meetings and many more.  
Pork CRC was a major sponsor 
of the Victorian Pig Fair in the 
reporting period and the CEO 
presented the CRCs outcomes 
across all programs at various 
national and international 
forums and events.
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Communications continued

Happy Roseworthy 2018 course attendees

ATTENDANCES

DATE EVENT NUMBERS

September 8 Dalby Road Show 50

September 14–15 SunPork Conference 120

September 19–21 NZ seminars 70

November 15 APL Delegates Meeting 65

November 18 Stakeholders day 70

November 20–22 APSA 350

January 29  
to February 9

Science & Practice of  
Pig Production course

30

February 23 SA Pork Industry day 120

April 19 Qld Consultancy Group 26

April 20 WA Pig Day Out 60

May 18–20 NZ Seminars 65

May 30–31 PPPE 620

The popular Pork CRC summer 
course, ‘The Science and 
Practice of Pig Production’, 
was again held at University 

of Adelaide’s Roseworthy 
campus in January, 2018. It 
was attended by undergraduate 
and postgraduate students, 

technical and management 
personnel from SME industry 
based businesses and by pork 
producers and their staff.
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Your Directors present their report, together with the 
financial statements of the Group, being Pork CRC 
Limited (‘the Company’) and its controlled entities  
(‘the Group’), for the financial year ended 30 June 2018 
and the auditor’s report thereon.

DIRECTORS

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

 � Mr Dennis Mutton BSc.(Hons), Grad Dip Mgt,  
JP, FAICD, FAIM – Independent Chairman 
Mr Mutton is an experienced Board Chair and Director and an 
Independent consultant in resource planning and development, 
leadership, strategic management and regional development. 
He is Chair of the Australasian Pork Research Institute Ltd and 
Councillor of the Royal Agricultural and Horticultural Society 
of SA. He is also a Commissioner, Development Assessment 
Commission of SA and Director of Duxton Water Ltd. He 
is the previous Chair of the Grape and Wine Research and 
Development Corporation and the Council of Rural R&D 
Corporations. He has had a distinguished career in the South 
Australian Public Service and industry including as Chief 
Executive of Primary Industries and Resources SA and the 
Department of Environment and Natural Resources SA.

 � Ms Kathryn Adams BSc.Agr (Hons), LLM,  
M.Bus, M.Env.Stud, Grad Dip Leg Pract, FAICD – 
Independent director (retired 18 November 2017) 
Ms Adams is an Agricultural Scientist and a lawyer. She has 
extensive experience in industry focussed R&D investment for 
agribusiness having held senior executive and Board positions 
in the public and private sectors, including CEO of 2 R&D 
Corporations and Director of the Queensland Horticulture 
Institute. She was the first Registrar of Plant Breeder’s Rights  
in Australia and an Executive Director with the Queensland  
EPA. After retiring she became a part-time Senior Research 
Fellow with the Australian Centre for Intellectual Property in 
Agriculture (ACIPA) at Griffith University and is on a number  
of agribusiness Boards.

 � Professor Robert van Barneveld  
B.Agr.Sc. (Hons), PhD, RAnNutr, FAICD 
Professor Robert van Barneveld is Group CEO and Managing 
Director of the Sunpork Group of Companies which includes 
Sunpork Farms, Sunpork Fresh Foods, Swickers Kingaroy 
Bacon Factory and Sunpork Solutions. In addition, Professor 
van Barneveld is a Non-Executive Director of the Ridley 
Corporation, and Chairman of the Autism CRC Ltd. He is a 
former Director of Australian Pork Ltd, Roseworthy Piggery 
Pty Ltd, Social Skills Training Pty Ltd and Porkscan Pty Ltd. 
Professor van Barneveld has a PhD in pig nutrition and has 
worked as a consultant scientist and nutritionist in Australia  
and overseas for the past 20 years.

 � Ms Sandra Di Blasio BA (Acc), CPA, GAICD  
– Independent Director 
Ms Di Blasio has over 25 years’ experience in audit, finance 
and risk management and is currently on a number of boards, 
chairing finance, audit and risk committees of boards. Her 
board roles include industries such as education, research  
and disability. Her experience also extends across government, 
private sector and not for profit. Her working career includes 
employment with the public service, a professional services  
firm and banking and finance. 

 � Affiliate Professor Pauline Mooney BSc (Hons),  
MSc, PhD, FAICD (retired 18 November 2017) 
Affiliate Professor Pauline Mooney is the Executive Director 
Food Innovation, PIRSA. Pauline has 31 years’ experience 
in science, business and financial leadership, including 
extensive experience in strategy planning, research and project 
management for primary industries research across terrestrial, 
marine, livestock and food sectors. She brings good knowledge 
and skills in corporate leadership and governance, with over 
twelve years’ experience as a Director on a number of boards, 
as a member of national and state government committees  
and five years as the Chair of the AW Howard Memorial Trust.
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 � Professor John Pluske BSc (Agric) (Hons),  
PhD (UWA), RAnNutr, R.Anim.Sci 
Professor John Pluske is located at Murdoch University. He  
is a nutritional digestive physiologist with particular expertise  
in the nutrition and growth and development of the young  
and growing pig. He has extensive managerial experience  
in the university environment.

 � Mr Kenton Shaw BAppSci, GradDip ManMgt 
Kenton is currently General Manager – Agricultural Operations 
for Rivalea Australia, having held the role since 2007. A 
graduate of University of Queensland, Kenton has had over  
29 years’ experience in the pig industry working across all 
areas of production including feedmilling. He is a member of the 
Victorian Farmers Federation Pork Committee and an Australian 
Pork Ltd delegate. While responsible for all pig production, feed 
milling, environmental management and agriculture at Rivalea, a 
major focus is on implementing sustainable production systems 
that enhance animal welfare and meet the needs of the public 
while ensuring long-term viability of the organisation & industry.

 � Mr Andrew Spencer BAgSc (Melb), GAICD 
Andrew has been CEO of Australian Pork Limited since July 
2005. Prior to 2005, Andrew worked over a period of ten 
years in France, South Africa and Germany in the agricultural 
biotechnology, seeds and chemicals business. He commenced 
his career in Australia in marketing and product management 
in the agricultural chemicals business sector after completing 
his studies in the mid 80’s. Through his tenure with APL, he 
has helped to work the industry through significant challenges, 
including the 2009 ‘Swine Flu’ pandemic, large increases 
in imported pork volumes into Australia and two profitability 
crises. Andrew has an Agricultural Science degree from 
Melbourne University and is Chair of the Australian Farm 
Institute, a director of Australasian Pork Research Institute Ltd 
and PorkScan Pty Ltd. Andrew is a graduate member of the 
Australian Institute of Company Directors and a fellow of the 
Australian Institute of Managers and Leaders.

 � Mr Chris Trengrove – Independent Director 
A New Zealand pork producer, Mr Trengrove was a Director 
of NZ Pork Industry Board for 15 years, and was Chairman for 
nine years. For the past 37 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 Industry Board 
and served for five years on the Massey University/NZ Pork 
Consultative Committee. Chris is currently a Producer Delegate 
representative to New Zealand Pork.
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The number of directors’ meetings (including meetings of Board Committees) and number of meetings attended by each of the directors 
of the Company during the financial year are:

DIRECTOR
BOARD OF 

DIRECTORS

RESEARCH & 
DEVELOPMENT 

COMMITTEE

COMMERCIALISATION 
AND ADOPTION 

COMMITTEE
AUDIT 

COMMITTEE
REMUNERATION 

COMMITTEE
NOMINATION 
COMMITTEE

Mr Dennis Mutton Eligible 5 – – – 2 –

Attended 5 – – – 2 –

Ms Kathryn Adams Eligible 3 – 1 – 1 –

Attended 2 – 1 – 1 –

Professor Robert  
van Barneveld

Eligible 5 – 1 – – –

Attended 4 – 1 – – –

Ms Sandra Di Blasio Eligible 5 – – 5 1 –

Attended 5 – – 5 1 –

Professor  
Pauline Mooney

Eligible 3 – – 3 – –

Attended 3 – – 3 – –

Professor  
John Pluske

Eligible 5 – – 5 – –

Attended 5 – – 4 – –

Mr Kenton Shaw Eligible 5 – 1 5 – –

Attended 5 – 1 5 – –

Mr Andrew Spencer Eligible 5 – 1 – 2 –

Attended 4 – – – 2 –

Mr Chris Trengrove Eligible 5 – 1 – – –

Attended 4 – 1 – – –

COMPANY SECRETARY

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



PORK COOPERATIVE RESEARCH CENTRE 75

PRINCIPAL ACTIVITIES AND  
OBJECTIVES OF THE COMPANY

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

 � is efficient and ethical with reduced need for sow confinement 
and judicious use of antibiotic medications;

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

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

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

The Company achieves these objectives by investing in 
appropriate research and development projects and disseminating 
the results of those projects to the Australasian Pork Industry. 
Further details of these activities can be found in the Company’s 
published Annual Report.

PERFORMANCE MEASUREMENT

The Company measures its performance against detailed 
milestones detailed in its funding agreement with the 
Commonwealth, and against uptake of research outcomes  
by industry. Progress against these milestones is reported  
to the Commonwealth annually.

MEMBERSHIP

The Company is limited by guarantee, with membership restricted 
to Essential Participants of the CRC for High Integrity Australian 
Pork. 12 Essential Participants have been admitted as members 
of the Company. In the event of a winding up where there are 
insufficient assets to pay all liabilities, members are required to 
contribute $10 each which would result in total additional funds 
of $120.

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 2018 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

2018 
$

2017 
$

Directors’ fees – cash 97,692 110,000

97,692 110,000

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 Company 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 19.

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 $6,368 (2017: 
$6,215) 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 2018.

 

Adelaide, 21 September 2018

Mr Dennis Mutton 
Chairman

Ms Sandra Di Blasio 
Director
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NOTE

CONSOLIDATED GROUP COMPANY

2018 
$

2017 
$

2018 
$

2017 
$

Revenue 2 17,857,706 20,388,022 17,357,179 19,529,315

Expenses

Research programme expenses (15,361,684) (17,805,118) (15,578,021) (17,869,550)

Employee expenses 3 (1,048,803) (983,508) (1,045,934) (983,508)

Other expenses 4 (923,409) (826,933) (731,812) (674,067)

Surplus from operating activities  523,810  772,463  1,412  2,190 

Financial income 5  90,058  95,780  43,006  61,490 

Financial expenses 6 (1,412) (2,190) (1,412) (2,190)

Other financial items 7 (168,967) (67,116)  –  – 

Net financing (expense) / income (80,321)  26,474  41,594  59,300 

Surplus before income tax  443,489  798,937  43,006  61,490 

Tax expense 8  –  –  –  – 

Surplus for the year 443,489 798,937 43,006 61,490

Other comprehensive income  –  –  –  – 

Total comprehensive income for the year 443,489 798,937 43,006 61,490

The above Consolidated Statement of Profit and Loss and Other Comprehensive Income should be read in conjunction with the 
accompanying notes set out on pages 81 to 99.

Consolidated Statement of 
Profit and Loss and Other 
Comprehensive Income 
For the year ended 30 June 2018

Financial Statements For the year ended 30 June 2018
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CONSOLIDATED GROUP COMPANY

ACCUMULATED 
SURPLUS 

$

TOTAL  
EQUITY 

$

ACCUMULATED 
SURPLUS 

$

TOTAL  
EQUITY 

$

Balance at 1 July 2016  1,396,668  1,396,668  599,693  599,693 

Surplus for the period  798,937  798,937  61,490  61,490 

Balance at 30 June 2017  2,195,605  2,195,605  661,183  661,183 

Balance at 1 July 2017  2,195,605  2,195,605  661,183  661,183 

Surplus for the period  443,489  443,489  43,006  43,006 

Balance at 30 June 2018 2,639,094 2,639,094 704,189 704,189

The above Consolidated Statement of Changes in Equity should be read in conjunction with the accompanying notes set out on pages 
81 to 99.

Consolidated Statement  
of Changes in Equity 
For the year ended 30 June 2018 
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NOTE

CONSOLIDATED GROUP COMPANY

2018 
$

2017 
$

2018 
$

2017 
$

Current Assets

Cash and cash equivalents 9  4,547,685  5,207,496  2,300,783  3,016,968 

Trade and other receivables 10  594,318  851,399  284,454  645,246 

Derivative financial assets 11  7,471  176,888  –  – 

Assets held for sale 12  16,662  –  16,662  – 

Total current assets 5,166,136 6,235,783 2,601,899 3,662,214

Non-Current Assets

Plant and equipment 12  867  31,485  867  31,485 

Total non-current assets  867  31,485  867  31,485 

Total assets 5,167,003 6,267,268 2,602,766 3,693,699

Current Liabilities

Trade and other payables 13  1,317,207  1,312,600  1,082,611  1,147,851 

Borrowings 14  –  25,667  –  25,667 

Employee benefits 15  467,066  385,469  467,066  385,469 

Unearned income 16  513,090  1,917,086  315,229  1,436,438 

Total current liabilities 2,297,363 3,640,822 1,864,906 2,995,425

Non-current Liabilities

Employee benefits 15  33,671  37,091  33,671  37,091 

Unearned income 16  196,875  393,750  –  – 

Total non-current liabilities 230,546 430,841 33,671 37,091

Total liabilities 2,527,909 4,071,663 1,898,577 3,032,516

Net assets 2,639,094 2,195,605 704,189 661,183

Equity

Accumulated surplus 2,639,094 2,195,605 704,189 661,183

Total equity 2,639,094 2,195,605 704,189 661,183

The above Consolidated Statement of Financial Position should be read in conjunction with the accompanying notes set out on pages 
81 to 99.

Consolidated Statement  
of Financial Position 
As at 30 June 2018
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NOTE

CONSOLIDATED GROUP COMPANY

2018 
$

2017 
$

2018 
$

2017 
$

CASH FLOWS FROM OPERATING ACTIVITIES

Cash receipts from government and participants 4,739,116 5,096,708 5,234,871 5,470,393

Cash receipts from members  20,000  1,050,000  –  – 

Cash receipts from customers  542,253  372,099  –  – 

Cash paid to suppliers, researchers and employees (6,032,698) (5,991,319) (5,966,984) (6,000,672)

Net cash (used in) / provided by operations (731,329) 527,488 (732,113) (530,279)

Interest received 98,147 87,692 43,007 61,491

Net cash (used in) / provided by operating activities (633,182) 615,180 (689,106) (468,788)

CASH FLOWS FROM INVESTING ACTIVITIES

Net proceeds from term deposits  –  2,858,895  –  2,858,895 

Acquisition of plant and equipment 12  – (5,213)  – (5,213)

Net cash provided by investing activities  –  2,853,682  –  2,853,682 

CASH FLOWS FROM FINANCING ACTIVITIES

Repayment of borrowings (25,667) (9,176) (25,667) (9,176)

Interest paid (1,412) (2,190) (1,412) (2,190)

Net cash used in financing activities (27,079) (11,366) (27,079) (11,366)

Net (decrease) / increase in  
cash and cash equivalents (660,261) 3,457,496 (716,185) 2,373,528

Effect of exchange rate movements  450 (216)  –  – 

Cash and cash equivalents at 1 July 5,207,496 1,750,216 3,016,968 643,440

Cash and cash equivalents at 30 June 9 4,547,685 5,207,496 2,300,783 3,016,968

The above Consolidated Statement of Cash Flows should be read in conjunction with the accompanying notes set out on pages 81 
to 99.

Consolidated Statement  
of Cash Flows 
For the year ended 30 June 2018
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Notes to the Financial Statements

Pork CRC Limited [“the Company”] is a public company domiciled in Australia. The consolidated financial statements of the Group as at 
and for the year ended 30 June 2018 comprise the Company and its subsidiaries (together referred to as the ‘Group’ and individually as 
‘Group entities’). The Group is a not-for-profit entity.

The financial report was authorised for issue by the Directors on 21 September 2018.

The accounting policies set out below have been applied consistently to all periods presented in these consolidated financial statements, 
and have been applied consistently by Group entities.

Note 1 Significant Accounting Policies

(a) STATEMENT OF COMPLIANCE

The financial statements are Tier 2 general purpose financial statements which have been prepared in accordance with Australian 
Accounting Standards – Reduced Disclosure Requirements 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”) 
adopted by the International Accounting Standards Board (“IASB”).

(b) BASIS OF PREPARATION 

(i) Going Concern

The Directors have prepared the Financial statements on a going concern basis which assumes that the Group will realise its 
assets and settle its liabilities in the ordinary course of business and at the amount set out in the financial report. The Company’s 
funding agreement with the Australian Government and Participants expires on 30 June 2019, and the Directors expect to apply for 
deregistration of the Company in July 2019, once all reporting commitments to the Australian Government have been completed.

The Directors have developed a wind up plan which proposes the completion of all research projects by 30 September 2018, 
payment of all project related liabilities by 31 December 2018, assignment of all intellectual property by 31 March 2019 and 
completion of final reporting and audit obligations by 1 July 2019.  
To facilitate this, the Directors expect to change the next financial reporting period to end on 31 March 2019.

The Company expects to discharge all of its remaining liabilities before application for deregistration, with excess funds being 
dealt with in accordance with the Company’s funding agreements and constitution. There will be no distribution to members. 
The application for deregistration is subject to the consent of members in general meeting, which is expected to be received  
in June 2019. For this reason there is uncertainty in relation to the Group’s going concern.

The Directors expect that the Group entity, Australasian Pork Research Institute Limited, will continue as a going concern after 
deregistration of the Company.

(ii) Basis of measurement

The financial report is prepared on the historical cost basis except for the derivative financial assets disclosed in Note 11 which 
are measured at fair value.

(iii) Functional and presentation currency

The financial report is presented in Australian dollars, being the functional currency of the Company and its subsidiaries. 
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(b) BASIS OF PREPARATION (continued)

(iv) Use of estimates and judgements

The preparation of a financial report in accordance with Australian Accounting Standards as discussed in the Notes below, 
requires management to make judgements, estimates and assumptions that affect the application of accounting policies  
and the reported amounts of assets and liabilities, income and expenses.

The estimates and associated assumptions are based on historical experience and various other factors that are believed to  
be reasonable under the circumstances, the results for which form the basis of making the judgements about carrying values  
of assets and liabilities that are not readily apparent from other sources. Actual results may differ from these estimates. 

The estimates and underlying assumptions are reviewed on an ongoing basis. Revisions to accounting estimates are recognised 
in the period in which the estimate is revised if the revision affects only that period, or in the period of the revision and future 
periods if the revision affects both current and future periods.

Information about critical judgements in applying accounting policies that have the most significant effect on the amounts 
recognised in the financial statements is as follows:

 � Derivative financial assets, included in Note 11.

(v) Changes in accounting policies

There were no changes in accounting policies during the year ended 30 June 2018.

(vi) New standards and interpretations not yet adopted

A number of new standards, amendments to standards and interpretations are effective for reporting periods beginning after  
1 July 2018, and have not been applied in preparing these financial statements. Those which may be relevant to the Group are 
set out below. The Group does not plan to adopt these standards early. 

AASB 9 Financial Instruments (2014)

AASB 9, approved in December 2014, replaces the existing guidance in AASB 139 Financial Instruments: Recognition and 
Measurement. AASB 9 includes revised guidance on the classification and measurement of financial instruments, including  
a new expected credit loss model for calculating impairment on financial assets, and the new general hedge accounting 
requirements. It also carries forward the guidance on recognition and derecognition of financial instruments from AASB 139. 

AASB 9 is effective for annual reporting periods beginning on or after 1 January 2018. The Group is assessing the potential 
impact on its financial statements resulting from the application of AASB 9.

AASB 15 Revenue from Contracts with Customers

AASB 15 establishes a comprehensive framework for determining whether, how much and when revenue is recognised.  
It replaces existing revenue recognition guidance, including AASB 118 Revenue, AASB 111 Construction Contracts and  
IFRIC 13 Customer Loyalty Programmes.

AASB 15 is effective for annual reporting periods beginning on or after 1 January 2018. The Group is assessing the potential 
impact on its financial statements resulting from the application of AASB 15.

AASB 16 Leases

AASB 16 introduces a single lessee accounting model and requires a lessee to recognise assets and liabilities for all leases  
with a term of more than 12 months, unless the underlying asset is of low value. AASB 16 substantially carries forward the  
lessor accounting requirements in AASB 117 Leases.

AASB 16 is effective for annual reporting periods beginning on or after 1 January 2019. The Group is assessing the potential 
impact on its financial statements resulting from the application of AASB 16.

Notes to the Financial Statements
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(c) PLANT AND EQUIPMENT

(i) Owned assets

Items of plant and equipment are stated at cost less accumulated depreciation (see below) and impairment losses (see note 1(f) 
Impairment). Where parts of an item of plant and equipment have different useful lives, they are accounted for as separate items 
of plant and equipment.

(ii) Subsequent costs

The Group recognises in the carrying amount of an item of plant and equipment the cost of replacing part of such an item 
when that cost is incurred if it is probable that the future economic benefits embodied with the item will flow to the Group and 
the cost of the item can be measured reliably. All other costs are recognised in the Statement of Profit and Loss and Other 
Comprehensive Income as an expense as incurred.

(iii) Depreciation

Depreciation is charged to the Statement of Profit and Loss and Other Comprehensive Income on a straight-line basis over the 
estimated useful lives of each part of an item of plant and equipment. The depreciation rates used in the current and comparative 
periods are as follows:

Office equipment 25% per annum

Motor vehicles 17.5% per annum

The residual value, the useful life and the depreciation method applied to an asset is reassessed annually.

(iv) Non-current assets and liabilities classified as held for sale

When the Group intends to sell a non-current asset or a group of assets (a disposal group), and if sale within 12 months is 
highly probable, the asset or disposal group is classified as ‘held for sale’ and presented separately in the statement of financial 
position. Liabilities are classified as ‘held for sale’ and presented as such in the statement of financial position if they are directly 
associated with a disposal group. 

Assets classified as ‘held for sale’ are measured at the lower of their carrying amounts immediately prior to their classification  
as ‘held for sale’ and their fair value less costs to sell. However, some ‘held for sale’ assets such as financial assets or deferred 
tax assets, continue to be measured in accordance with the Group’s accounting policy for those assets. Once classified as  
‘held for sale’, the assets are not subject to depreciation or amortisation.

(d) RECEIVABLES 

Receivables are stated initially at their fair value and subsequently measured at their amortised cost less impairment losses (see Note 
1(f) Impairment).

(e) CASH AND CASH EQUIVALENTS

Cash and cash equivalents comprises cash balances, at call deposits and term deposits with an original maturity of 3 months or less. 
Bank overdrafts that are repayable on demand and form an integral part of the Group’s cash management are included as a component 
of cash and cash equivalents for the purpose of the Statement of Cash Flows.

(f) IMPAIRMENT

The carrying amounts of the Group’s assets are reviewed at each reporting date to determine whether there is any indication of 
impairment. If any such indication exists, the asset’s recoverable amount is estimated (see Note 1(f) (i) Calculation of recoverable amount). 

An impairment loss is recognised whenever the carrying amount of an asset or its cash-generating unit exceeds its recoverable amount. 
Impairment losses are recognised in the Statement of Profit and Loss and Other Comprehensive Income.

Impairment losses recognised in respect of cash-generating units are allocated first to reduce the carrying amount of any goodwill 
allocated to cash-generating units (group of units) and then to reduce the carrying amount of the other assets in the unit (group of units) 
on a pro-rata basis.
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(f) IMPAIRMENT (continued)

(i) Calculation of recoverable amount

The recoverable amount of the Group’s receivables carried at amortised cost is calculated as the present value of estimated 
future cash flows, discounted at the original effective interest rate (i.e., the effective interest rate computed at initial recognition  
of these financial assets). Receivables with a short duration are not discounted.

Impairment of receivables is not recognised until objective evidence is available that a loss event has occurred. Significant 
receivables are individually assessed for impairment.

Other financial assets not carried at fair value through profit or loss are assessed at each reporting date to determine whether 
there is objective evidence that they are impaired. A financial asset is impaired if objective evidence indicates that a loss event has 
occurred after the initial recognition of the asset, and that the loss event had a negative effect on the estimated future cash flows 
of that asset that can be estimated reliably.

The recoverable amount of other assets is the greater of their net selling price and value in use. In assessing value in use, the 
estimated future cash flows are discounted to their present value using a pre-tax discount rate that reflects current market 
assessments of the time value of money and the risks specific to the asset. For an asset that does not generate largely 
independent cash inflows, the recoverable amount is determined for the cash-generating unit to which the asset belongs.

(ii) Reversals of impairment

An impairment loss in respect of a receivable carried at amortised cost is reversed if the subsequent increase in recoverable 
amount can be related objectively to an event occurring after the impairment loss was recognised.

In respect of other assets, an impairment loss is reversed if there is an indication that the impairment loss may no longer exist 
and there has been a change in the estimate used to determine the recoverable amount. An impairment loss is reversed only 
to the extent that the asset’s carrying amount does not exceed the carrying amount that would have been determined, net of 
depreciation or amortisation, if no impairment loss had been recognised.

(g) EMPLOYEE BENEFITS

(i) Defined contribution plans

A defined contribution plan is a post-employment benefit plan under which an entity pays fixed contributions into a separate entity 
and will have no legal or constructive obligation to pay further amounts. 

Obligations for contributions to defined contribution pension plans are recognised as an expense in the Statement of Profit and 
Loss and Other Comprehensive Income as incurred.

(ii) Long-term service benefits – Annual leave and Long service leave

The Group’s net obligation in respect of long-term employee benefits (including annual leave not expected to be wholly settled 
within 12 months of the reporting date) other than defined benefit plans is the amount of future benefit that employees have 
earned in return for their service in the current and prior periods, discounted to determine its present value, and the fair value of 
any plan assets deducted. The calculation is performed using the projected unit credit method. The discount rate applied by the 
Group is the yield at the reporting date with reference to corporate bonds that have maturity dates approximating the terms of the 
Group’s obligations and that are denominated in the same currency in which the benefits are expected to be paid. 

(iii) Wages and salaries 

Liabilities for wages, salaries and annual leave that are expected to be wholly settled within 12 months of reporting date, represent 
present obligations resulting from employee’s services provided to reporting date, are measured as the undiscounted amounts 
based on remuneration wage and salary rates that the Group expects to pay as at reporting date including related on-costs.

Non-accumulating non-monetary benefits are expensed based on the net marginal cost to the Group as the benefits are taken  
by the employees.
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(h) PROVISIONS

A provision is recognised in the Statement of Financial Position when the Group has a present legal or constructive obligation as a result 
of a past event, and it is probable that an outflow of economic benefits will be required to settle the obligation. Provisions are determined 
by discounting expected future cash flows at a pre-tax rate that reflects current market assessments of the time value of money of 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

Grants that compensate the Group for expenses incurred and contributions are recognised in the Statement of Profit and  
Loss and Other Comprehensive Income on a systematic basis in the same periods in which the expenses are incurred when:

 � there is reasonable assurance that they will be received and

 � the Group will comply with the conditions attaching to them.

(ii) In-kind contributions from Participants

Contributions by Participants are recognised in the Statement of Profit and Loss and Other Comprehensive Income when the 
significant risks and rewards of ownership have been transferred in the case of contributed assets or in proportion to the stage 
of completion of the transaction at the reporting date for cash and services provided. The stage of completion is assessed by 
reference to surveys of work performed. No revenue is recognised if there are significant uncertainties regarding recovery of the 
consideration due, the costs incurred or to be incurred cannot be measured reliably, there is a risk of return of goods or there is 
continuing management involvement with the goods.

(iii) Licensing and commercialisation revenue

Revenue arising from the use by others of the Group’s assets yielding interest, royalties and dividends shall be recognised  
on the bases set out below when:  
(a) it is probable that the economic benefits associated with the transaction will flow to the Group; and  
(b) the amount of the revenue can be measured reliably.

Revenue shall be recognised on the following bases: 
(a) interest is recognised using the effective interest method 
(b) royalties are recognised on an accrual basis in accordance with the substance of the relevant agreement; and 
(c) dividends are recognised when the Group’s right to receive payment is established.

(iv) Membership revenue

Membership fees comprise foundation fees, annual subscription fees and application fees.

Foundation fees represent the initial contributions made by all Foundation Members to APRIL during the year ended 30 June 
2017. As a result of paying this fee, Foundation Members are not required to pay the application fee and the annual subscription 
fees that other Ordinary Members are required to pay, as stated in the APRIL Constitution, until July 2020.

The amount allocated to the discount received by the Foundation Members is deferred, and will be recognised as revenue over 
the period in which these Members receive the benefit.

Application fees are recognised as revenue when it is probable that the economic benefits associated with the transaction will 
flow to the Group, and the amount of the revenue can be measured reliably.

Annual subscritption fees are recognised as revenue over the period in which Members receive their membership benefits.
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(k) NET FINANCING INCOME

Interest income is recognised in the Statement of Profit and Loss and Other Comprehensive Income as it accrues, using the effective 
interest method. The interest expense component of finance lease payments is recognised in the Statement of Profit and Loss and  
Other Comprehensive Income using the effective interest rate method. 

(l) INCOME TAX

(i) Taxable status of Group entities

On 16 January 2012, the Company applied to the Australian Taxation Office (ATO) for a private ruling to confirm that the Company 
is income tax exempt on the basis of being a non-profit scientific institution. On 13 July 2012, the ATO confirmed that the 
Company is a non-profit scientific institution and as such the Company’s constitution prohibits the distribution of income and 
assets to members. Accordingly, the Company results are not subject to income tax.

A review of the status of the exemption was carried out on 14 September 2018 confirming the continuing tax exempt status. 

Australasian Pork Research Institute Ltd, a not for profit public company limited by guarantee and controlled by the Group from 
1 January 2013, is an organisation that invests in Research and Development for the benefit of the Australian pork industry. This 
entity is a tax exempt scientific institution.

A review of the status of the exemption was carried out on 14 September 2018 confirming the continuing tax exempt status. 

A 100% subsidiary of Australasian Pork Research Institute Ltd, PIGIP Pty Ltd, has been established to commercialise Intellectual 
Property developed by the Group, and is regarded as a taxable entity. PIGIP Pty Ltd was deregistered on 20 December 2017.

(ii) Income tax expense

Income tax expense comprises current and deferred tax. Current tax and deferred tax is recognised in profit or loss except  
to the extent that it relates to a business combination, or items recognised directly in equity or other comprehensive income.

Current tax is the expected tax payable or receivable on the taxable income or loss for the year, using tax rates enacted or 
substantively enacted at the reporting date, and any adjustment to tax payable in respect of previous years. Current tax payable 
also includes any tax liability arising from the declaration of dividends.

Deferred tax is recognised in respect of temporary differences between the carrying amounts of assets and liabilities for financial 
reporting purposes and the amounts used for taxation purposes. Deferred tax is not recognised for:

 � temporary differences on the initial recognition of assets and liabilities in a transaction that is not a business combination and 
that affects neither accounting nor taxable profit or loss.

 � temporary differences related to investments in subsidiaries and jointly controlled entities to the extent that it is probable that 
they will not reverse in the foreseeable future.

Deferred tax is measured at the tax rates that are expected to be applied to temporary differences when they reverse, based on 
the laws that have been enacted or substantively enacted by the reporting date.

Deferred tax assets and liabilities are offset if there is a legally enforceable right to offset current tax liabilities and assets, and they 
relate to income taxes levied by the same tax authority on the same taxable entity.

A deferred tax asset is recognised for unused tax losses, tax credits and deductible temporary differences, to the extent that it is 
probable that future taxable profits will be available against which they can be utilised. Deferred tax assets are reviewed at each 
reporting date and are reduced to the extent that it is no longer probable that the related tax benefit will be realised.

Additional income tax expenses that arise from the distribution of cash dividends are recognised at the same time that the liability 
to pay the related dividend is recognised. The Group does not distribute non-cash assets as dividends to its shareholders.
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(m) GOODS AND SERVICES TAX

Revenues, expenses and assets are recognised net of the amount of goods and services tax (GST), except where the amount of GST 
incurred is not recoverable from the Australian Taxation Office (ATO). In these circumstances, the GST is recognised as part of the cost  
of acquisition of the asset or as part of an item of the expense.

Receivables and payables are stated with the amount of GST included. The net amount of GST recoverable from, or payable to, the ATO  
is included as a current asset or liability in the Statement of Financial Position.

Cash flows are included in the Statement of Cash Flows on a gross basis. The GST component of cash flows arising from investing and 
financing activities which are recoverable from, or payable to, the ATO are classified as operating cash flow.

(n) SEGMENT REPORTING

A segment is a distinguishable component of the Group that is engaged either in providing products or services (business segment), or  
in providing products or services within a particular economic environment (geographical segment), which is subject to risks and rewards 
that are different from those of other segments. The Group entities do not operate in multiple business or geographical segments.

(o) RESEARCH AND DEVELOPMENT

Expenditure on research activities, undertaken with the prospect of gaining new scientific or technical knowledge and understanding,  
is recognised in the Statement of Profit and Loss and Other Comprehensive Income as an expense as incurred.

Expenditure on development activities, whereby research findings are applied to a plan or design for the production of new or substantially 
improved products and processes, is capitalised if the product has sufficient resources to complete development. The expenditure 
capitalised includes the cost of materials, direct labour and an appropriate proportion of overheads. Other development expenditure is 
recognised in the Statement of Profit and Loss and Other Comprehensive Income as an expense as incurred. 

Capitalised development expenditure is stated at cost less accumulated amortisation and impairment losses (see note 1(f) Impairment).

(p) CAPITAL MANAGEMENT

The Company is limited by guarantee and accordingly there is no issued capital. There were no changes to the Company’s approach to 
capital management during the year. The Company is not subject to any externally imposed capital requirements.

In the event of a winding up where there are insufficient assets to pay all liabilities, members are required to contribute $10 each.

(q) BASIS OF CONSOLIDATION

(i) Subsidiaries

Subsidiaries are entities controlled by the Group. The financial statements of subsidiaries are included in the consolidated financial 
statements from the date that control commences to the date control ceases.

The accounting policies of subsidiaries have been changed where necessary to align them with the policies adopted by the Group.

(ii) Loss of control

Upon the loss of control, the Group derecognises the assets and liabilities of the subsidiary, any non-controlling interests and the 
other components of equity related to the subsidiary. Any surplus or deficit arising on the loss of control is recognised in profit or 
loss. If the Group retains any interest in the previous subsidiary, then such interest is measured at fair value at the date control is 
lost. Subsequently it is accounted for as an equity-accounted investee or as an available for sale financial asset depending on the 
level of influence retained.

(iii) Transactions eliminated on consolidation

Intra-group balances and transactions, and any unrealised income and expenses arising from intra-group transactions, are 
eliminated in preparing the consolidated financial statements.
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(r) FOREIGN CURRENCY TRANSLATION

(i) Functional and presentation currency

The consolidated financial statements are presented in Australian Dollars ($AUD), which is also the functional currency of 
the Company.

(ii) Foreign currency transactions and balances

Foreign currency transactions are translated into the functional currency of the respective Group entity, using the exchange rates 
prevailing at the dates of the transactions (spot exchange rate). Foreign exchange gains and losses resulting from the settlement 
of such transactions and from the re-measurement of monetary items at year end exchange rates are recognised in profit or loss.

Non-monetary items are not retranslated at year-end and are measured at historical cost (translated using the exchange rates at 
the date of the transaction), except for non-monetary items measured at fair value which are translated using the exchange rates 
at the date when fair value was determined.

(s) FINANCIAL INSTRUMENTS

(i) Recognition, initial measurement and derecognition

Financial assets and financial liabilities are recognised when the Group becomes a party to the contractual provisions of the 
financial instrument, and are measured initially at fair value adjusted by transactions costs, except for those carried at fair value 
through profit or loss, which are initially measured at fair value. Subsequent measurement of financial assets and financial 
liabilities are described below.

Financial assets are derecognised when the contractual rights to the cash flows from the financial asset expire, or when the 
financial asset and all substantial risks and rewards are transferred. A financial liability is derecognised when it is extinguished, 
discharged, cancelled or expires.

(ii) Classification and subsequent measurement of financial assets

For the purpose of subsequent measurement, financial assets other than those designated and effective as hedging instruments 
are classified into the following categories upon initial recognition:

 � loans and receivables

 � financial assets at Fair Value Through Profit or Loss (FVTPL)

 � Held-To-Maturity (HTM) investments

The category determines subsequent measurement and whether any resulting income and expense is recognised in profit or loss 
or in other comprehensive income.

All financial assets except for those at FVTPL are subject to review for impairment at least at each reporting date to identify 
whether there is any objective evidence that a financial asset or a group of financial assets is impaired. Different criteria to 
determine impairment are applied for each category of financial assets, which are described below.

All income and expenses relating to financial assets that are recognised in profit or loss are presented within finance costs  
or finance income, except for impairment of trade receivables which is presented within other expenses.
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Loans and receivables

Loans and receivables are non-derivative financial assets with fixed or determinable payments that are not quoted in an active 
market. After initial recognition, these are measured at amortised cost using the effective interest method, less provision for 
impairment. Discounting is omitted where the effect of discounting is immaterial. The Group’s trade and most other receivables 
fall into this category of financial instruments.

Individually significant receivables are considered for impairment when they are past due or when other objective evidence is 
received that a specific counterparty will default. Receivables that are not considered to be individually impaired are reviewed 
for impairment in groups, which are determined by reference to the industry and region of a counterparty and other shared 
credit risk characteristics. The impairment loss estimate is then based on recent historical counterparty default rates for each 
identified group.

Financial assets at FVTPL

Financial assets at FVTPL include financial assets that are either classified as held for trading or that meet certain conditions  
and are designated at FVTPL upon initial recognition.

Assets in this category are measured at fair value with gains or losses recognised in profit or loss. The fair values of financial 
assets in this category are determined by reference to active market transactions or using a valuation technique where no active 
market exists.

HTM investments

HTM investments are non-derivative financial assets with fixed or determinable payments and fixed maturity other than loans and 
receivables. Investments are classified as HTM if the Group has the intention and ability to hold them until maturity. The Group 
currently holds long term deposits designated into this category.

HTM investments are measured subsequently at amortised cost using the effective interest method. If there is objective evidence 
that the investment is impaired, determined by reference to external credit ratings, the financial asset is measured at the present 
value of estimated future cash flows. Any changes to the carrying amount of the investment, including impairment losses, are 
recognised in profit or loss.

(iii) Classification and subsequent measurement of financial liabilities

The Group’s financial liabilities include trade and other payables. 

Financial liabilities are measured subsequently at amortised cost using the effective interest method, except for financial liabilities 
held for trading or designated at FVTPL, that are carried subsequently at fair value with gains or losses recognised in profit 
or loss.

All interest-related charges and, if applicable, changes in an instrument’s fair value that are reported in profit or loss are included 
within finance costs or finance income.
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NOTE

CONSOLIDATED GROUP COMPANY

2018 
$

2017 
$

2018 
$

2017 
$

Note 2 Revenue
Government grant  2,351,973  2,811,968  2,106,686  2,558,241 

Participants in-kind contributions  11,343,023  13,485,049  11,343,023  13,485,049 

Participants cash contributions*  3,522,484  3,145,608  3,522,484  3,145,608 

Membership fees  216,875  459,375  –  – 

Research project co-funding  20,000  100,000  20,000  100,000 

Commercialisation income  402,169  372,243  –  – 

Other income  1,182  13,779  364,986  240,417 

 17,857,706  20,388,022  17,357,179  19,529,315 

* Includes $717,961 (2017: $612,000) of funding for research facilties.

Note 3 Employee expenses
Wages and salaries  910,506  886,598  910,506  886,598 

Contributions to defined contribution plans  72,586  65,684  70,851  65,684 

Other associated personnel costs  4,767  3,187  3,633  3,187 

Increase in provision for employee leave  60,944  28,039  60,944  28,039 

 1,048,803  983,508  1,045,934  983,508 

Note 4 Other expenses
Legal fees  21,055  41,409  6,266  2,598 

Directors fees  117,624  110,000  97,692  110,000 

Travel  154,891  156,391  133,323  125,196 

Commercialisation costs  167,601  113,346  50,387  55,790 

Office cost  39,000  39,000  39,000  39,000 

Depreciation 12  13,956  7,445  13,956  7,445 

Media and communications  196,673  132,411  188,235  132,411 

Adoption expenses  63,803  78,523  63,803  78,523 

Other  148,806  148,408  139,150  123,104 

 923,409  826,933  731,812  674,067 
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CONSOLIDATED GROUP COMPANY

2018 
$

2017 
$

2018 
$

2017 
$

Note 5 Financial income
Interest income from cash and cash equivalents  90,058  95,780  43,006  61,490 

 90,058  95,780  43,006  61,490 

Note 6 Financial expenses
Interest paid on financial liabilities at amortised cost  1,412  2,190  1,412  2,190 

 1,412  2,190  1,412  2,190 

Note 7 Other financial items
Fair value losses on FVTPL Financial assets (169,417) (66,900)  –  – 

Net foreign exchange gains/(losses)  450 (216)  –  – 

(168,967) (67,116)  –  – 
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Note 8 Income tax expense

The Group has not recognised any income tax expense during the financial year or prior year as the only Group taxable entity PIGIP Pty 
Ltd incurred a taxable loss in both years. 

The Group has not recognised deferred tax credits during the financial year in respect of tax losses incurred by PIGIP Pty Ltd as PIGIP 
Pty Ltd was deregistered during the year. 

The expected amount of tax losses not brought to account is $Nil (2017 : $1,037).

CONSOLIDATED GROUP COMPANY

2018 
$

2017 
$

2018 
$

2017 
$

Deferred tax income

Initial recognition of tax losses  – (10,994)  –  – 

Utilisation of tax losses  –  10,994  –  – 

Total deferred tax income  –  –  –  – 

MOVEMENT IN DEFERRED TAX ASSET     

Opening Deferred tax asset balance  –  –  –  – 

Initial recognition of tax losses  –  10,994  –  – 

Utilisation of tax losses  – (10,994)  –  – 

Closing Deferred tax asset balance  –  –  –  – 

CONSOLIDATED GROUP COMPANY

RECONCILIATION OF EFFECTIVE TAX RATE
2018 

$
2017 

$
2018 

$
2017 

$

Surplus before income tax  443,489  798,937  43,006  61,490 

Income tax using the domestic tax rate of 30% (2017 : 30%)  133,047  239,681  12,902  18,447 

Tax exempt income (133,047) (228,687) (12,902) (18,447)

Utilisation of tax losses  – (10,994)  –  – 

Income tax expense  –  –  –  – 

Notes to the Financial Statements
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CONSOLIDATED GROUP COMPANY

2018 
$

2017 
$

2018 
$

2017 
$

Note 9 Cash and cash equivalents
Bank balances  2,864,175  1,535,205  2,300,783  991,826 

Term deposits with an original maturity of 3 months or less  1,683,510  3,672,291  –  2,025,142 

Balance as per statement of cash flows  4,547,685  5,207,496  2,300,783  3,016,968 

Group entities hold one term deposit with an original maturity of 90 days and an interest rate of 2.40%.

Non-cash transactions

During the year the Company offset invoices to the value of $547,303 (2017 : $309,668) in respect of management fees against amounts invoiced 
by the subsidiary company, Australasian Pork Research Institute Ltd, in respect of licence fees rather than settling these invoices in cash.

Note 10 Trade and other receivables
Trade and other receivables  517,772  712,932  219,696  498,065 

Prepayments  25,213  85,616  22,061  85,616 

GST receivable  51,333  52,851  42,697  61,565 

 594,318  851,399  284,454  645,246 

Note 11 Derivative Financial Assets
Current

Share options – Financial assets at FVTPL  7,471  176,888  –  – 

 7,471  176,888  –  – 

On 18 September 2015, the Group was granted 500,000 share options in Anatara Lifesciences Ltd (ASX : ANR). The options vest  
in 3 tranches with the first tranche of 125,000 options vesting and being exercised during the 2015/16 financial year.

The options have been valued using a variation of the binomial option pricing model that takes into account factors specific to the share 
options, such as the vesting period and performance conditions, with the following inputs:

 AT 30 JUNE 2017 AT 30 JUNE 2018

TRANCHE 2 TRANCHE 3 TRANCHE 2 TRANCHE 3

Number of options  250,000  125,000  250,000  125,000 

Strike price  $0.50  $0.50  $0.50  $0.50 

Volatility 33% 33% 56% 56%

Risk free rate 1.78% 1.78% 1.90% 1.90%

Probability of meeting performance condition 95% 95% 20% 0%

Vesting date 18/9/2016 18/9/2017 18/9/2016 18/9/2017

Expiry date 18/9/2018 18/9/2018 18/9/2018 18/9/2018

Underlying share price  $1.00  $1.00  $0.635  $0.635 

The expiry date of Tranche 2 was extended to 18 September 2018 on 11 September 2017.
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CONSOLIDATED GROUP AND COMPANY OFFICE EQUIPMENT MOTOR VEHICLE TOTAL

Note 12 Plant and equipment
Gross Carrying Amount

Balance at 1 July 2017  12,942  35,143  48,085 

Additions  –  –  – 

Reclassification – Held for sale assets  – (35,143) (35,143)

Disposals (1,755)  – (1,755)

Balance at 30 June 2018  11,187  –  11,187 

Depreciation and Impairment

Balance at 1 July 2017 (9,468) (7,132) (16,600)

Depreciation (2,607) (11,349) (13,956)

Reclassification – Held for sale assets  –  18,481  18,481 

Disposals  1,755  –  1,755 

Balance at 30 June 2018 (10,320)  – (10,320)

Carrying Balance at 1 July 2017  3,474  28,011  31,485 

Carrying Balance at 30 June 2018  867  –  867 

At 30 June 2018, the Company’s motor vehicle was reclassified to Assets held for sale. The Net Book Value of the motor vehicle at time of 
transfer was $16,662, and the motor vehicle was sold for this amount on 13 July 2018.

CONSOLIDATED GROUP COMPANY

2018 
$

2017 
$

2018 
$

2017 
$

Note 13 Trade and other payables
Trade payables and accruals  1,317,207  1,312,600  1,082,611  1,147,851 

 1,317,207  1,312,600  1,082,611  1,147,851 

Note 14 Borrowings
Current

Motor vehicle loan  –  25,667  –  25,667 

 –  25,667  –  25,667 

The Company owned a motor vehicle, financed by a loan secured on that motor vehicle. The loan was for a fixed term of 27 months with 
a balloon payment of $16,666.56. The effective interest rate implicit in the loan agreement is 7.38% per annum. The loan was fully paid 
during the year.

Notes to the Financial Statements
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CONSOLIDATED GROUP COMPANY

2018 
$

2017 
$

2018 
$

2017 
$

Note 15 Employee benefits
Current

Salary and wages accrued  127,141  109,908  127,141  109,908 

Liability for employee leave  339,925  275,561  339,925  275,561 

 467,066  385,469  467,066  385,469 

Non-Current

Liability for employee leave  33,671  37,091  33,671  37,091 

 33,671  37,091  33,671  37,091 

Note 16 Unearned income
Current

Government grants  102,729  954,702  101,743  708,429 

Participants contributions  213,486  728,009  213,486  728,009 

Member contributions  196,875  196,875  –  – 

Commercialisation income in advance  –  37,500  –  – 

 513,090  1,917,086  315,229  1,436,438 

Non-Current

Member contributions  196,875  393,750  –  – 

 196,875  393,750  –  – 

Unearned income consists of government grant income received and not spent, membership fees received for the period 1 July 2018 to 
30 June 2020 and commercialisation income received in advance. This method of recognition aligns the grant income to the period the 
relevant expenditure is incurred.
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Note 17 Financial Assets and Liabilities

Categories of financial assets and liabilities

The carrying amounts presented in the statement of financial position relate to the following categories of assets and liabilities:

NOTE

CONSOLIDATED GROUP COMPANY

2018 
$

2017 
$

2018 
$

2017 
$

FINANCIAL ASSETS

Cash and cash equivalents 9  4,547,685  5,207,496  2,300,783  3,016,968 

Loans and receivables

Trade and other receivables 10  594,318  851,399  284,454  645,246 

Fair value through profit and loss

Share options – Current 11  7,471  176,888  –  – 

Total financial assets  5,149,474  6,235,783  2,585,237  3,662,214 

FINANCIAL LIABILITIES

Financial liabilities measured at amortised cost

Trade and other payables 13  1,317,207  1,312,600  1,082,611  1,147,851 

Borrowings – current 14  –  25,667  –  25,667 

Total financial liabilities  1,317,207  1,338,267  1,082,611  1,173,518 

18

Note 18 Commitments

The Company has entered into Research and Development contracts which require the Company to make future cash payments  
to counterparties once certain obligations have been performed by those counterparties. 

At 30 June 2018 these commitments total $2,347,674 (2017 : $4,320,858) and will be funded by cash balances, unearned income  
and future receipts from Government grants and participant contributions.

The Company has entered into arrangements with key staff members to retain their services until the expiry of the Commonwealth 
Agreement on 30 June 2019. 

At 30 June 2018 these commitments total $71,000 (2017 : $Nil).

Notes to the Financial Statements
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Note 19 Key management personnel disclosures

The following were key management personnel of the Company for the entire reporting period, unless otherwise stated:

DIRECTORS

1] Mr Dennis Mutton BSc.(Hons), Grad Dip Mgt, JP, FAICD, FAIM – Independent Chairman

2] Ms Kathryn Adams BSc.Agr (Hons), LLM, M.Bus, M.Env.Stud, Grad Dip Leg Pract, FAICD  
– Independent director (retired 18 November 2017)

3] Professor Robert van Barneveld B.Agr.Sc. (Hons), PhD, RAnNutr, FAICD

4] Ms Sandra Di Blasio BA (Acc), CPA, GAICD – Independent Director

5] Affiliate Professor Pauline Mooney BSc (Hons), MSc, PhD, FAICD (retired 18 November 2017)

6] Professor John Pluske BSc (Agric) (Hons), PhD (UWA), RAnNutr, R.Anim.Sci

7] Mr Kenton Shaw BAppSci, GradDip ManMgt

8] Mr Andrew Spencer BAgSc (Melb), GAICD

9] Mr Chris Trengrove – Independent Director

EXECUTIVES

 � Dr Roger Campbell, Chief Executive Officer, Dip Ag Science, B.Agr.Sc, Masters, PhD

 � Mr Geoff Crook, Company Secretary and Business Manager, BSc(Hons), FCA 

KEY MANAGEMENT PERSONNEL TRANSACTIONS WITH THE GROUP

During the year the Group transacted with entities for which key management persons hold positions that result in them having control 
or significant influence over the financial or operating policies of these entities. The terms and conditions of the transactions with key 
management personnel and their related parties were no more favourable than those available, or which might reasonably be expected  
to be available, on similar transactions to non-key management personnel related entities on an arms length basis.

The key management personnel compensation incurred by the Company for the year was $767,652 (2017 : $733,896), and for the Group 
$787,652 (2017 : $733,896).

In the following table, subscripts refer to the director affiliations (from the numbered list of directors in Note 19) with each related party.
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Note 19 Key management personnel disclosures (continued)

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

2018 
$

2018 
$

2018 
$

2017 
$

IN-KIND 
CONTRIBUTIONS

CASH RECEIPTS  
/ (PAYMENTS) TOTAL TOTAL

Australasian Pork Research Institute Ltd * 1,3,6,7,8  – (286,133) (286,133)  405 

Australian Pork Ltd 8  398,601  1,814,490  2,213,091  2,301,712 

Australian Pork Farms Group Ltd 3  961,874  82,500  1,044,374  1,333,363 

CHM Alliance Pty Ltd 3  466,182 (195,517)  270,665  305,713 

Murdoch University 6  1,465,612 (251,599)  1,214,013  1,136,166 

PIGIP Pty Ltd 1,3,6  –  –  –  1,365 

Porkscan Pty Ltd 8  52,500  6,295  58,795 (37,331)

Ridley (Agriproducts) Pty Ltd 3  465,239  33,672  498,911  17,214 

Rivalea (Australia) Pty Ltd 7  1,832,178 (480,201)  1,351,977  1,507,063 

South Australian Research and Development Institute 5  809,067 (228,972)  580,095  327,385 

Total  6,451,253  494,535  6,945,788  6,893,055 

* During the year the Company offset invoices to the value of $547,303 (2017 : $309,668) in respect of management fees against amounts invoiced by the 
subsidiary company, Australasian Pork Research Institute Ltd, in respect of licence fees rather than settling these invoices in cash.

Outstanding balances at 30 June with the Company are as follows:

2018 
$

2018 
$

2018 
$

2017 
$

AMOUNT DUE TO 
THE COMPANY

AMOUNT DUE 
FROM THE 
COMPANY

TOTAL 
RECEIVABLE/ 

(PAYABLE)

TOTAL 
RECEIVABLE/ 

(PAYABLE)

Australasian Pork Research Institute Ltd  17,252 (28,320) (11,068) (82,500)

Australian Pork Ltd  – (27,762) (27,762) (15,911)

CHM Alliance Pty Ltd  – (29,099) (29,099) (20,625)

Porkscan Pty Ltd  –  –  –  6,295 

Rivalea (Australia) Pty Ltd  – (132,835) (132,835) (111,375)

Total  17,252 (218,016) (200,764) (224,116)
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Net transactions with Australasian Pork Research Institute Ltd by director related entities were as follows:

2018 
$

2018 
$

2018 
$

2017 
$

IN-KIND 
CONTRIBUTIONS

CASH RECEIPTS  
/ (PAYMENTS) TOTAL TOTAL

Autism CRC Ltd  – (16,500) (16,500) (148,500)

CHM Alliance Pty Ltd  – (57,750) (57,750)  63,250 

Murdoch University  – (13,750) (13,750)  82,500 

PIGIP Pty Ltd  –  –  –  2,972 

Pork CRC Ltd *  –  286,133  286,133 (405)

Ridley (Agriproducts) Pty Ltd  –  3,806  3,806  82,500 

Rivalea (Australia) Pty Ltd  – (80,526) (80,526)  72,875 

Total  –  121,413  121,413  155,192 

* During the year the Company offset invoices to the value of $547,303 (2017 : $309,668) in respect of management fees against amounts invoiced by the 
subsidiary company, Australasian Pork Research Institute Ltd, in respect of licence fees rather than settling these invoices in cash.

Outstanding balances at 30 June with Australasian Pork Research Institute Ltd are as follows:

2018 
$

2018 
$

2018 
$

2017 
$

AMOUNT DUE  
TO APRIL

AMOUNT DUE 
FROM APRIL

TOTAL 
RECEIVABLE/ 

(PAYABLE)

TOTAL 
RECEIVABLE/ 

(PAYABLE)

Australian Pork Ltd  – (12,314) (12,314)  – 

Pork CRC Ltd  28,320 (17,252)  11,068  82,500 

Ridley (Agriproducts) Pty Ltd  –  –  –  1,041 

Total  28,320 (29,566) (1,246)  83,541 

In addition, during the year PIGIP Pty Ltd’s outstanding loan payable to Australasian Pork Research Institute Ltd in the amount of 
$37,366 was forgiven. The balance of the loan at 30 June 2016 was $44,815.

Net transactions with PIGIP Pty Ltd by director related entities were as follows:

2018 
$

2018 
$

2018 
$

2017 
$

IN-KIND 
CONTRIBUTIONS

CASH RECEIPTS 
 / (PAYMENTS) TOTAL TOTAL

Australasian Pork Research Institute Ltd  –  –  – (2,972)

Pork CRC Ltd  –  –  – (1,365)

Total  –  –  – (4,337)

There were no outstanding balances between PIGIP Pty Ltd and director related entities at 30 June 2018 or 30 June 2017.

Note 20 Subsequent events

There are no material matters arising subsequent to the year end that would require disclosure or adjustment to the financial statements.
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In the opinion of the Directors of Pork CRC Limited [“the Company”]:

a] the Group is not publicly accountable;

b] the consolidated financial statements and notes of the Company and the Group, set out on pages 77 to 99,  
are in accordance with the Corporations Act 2001, including:

i] giving a true and fair view of the Company and Group’s financial position as at 30 June 2018 and of their  
performance for the financial year ended on that date; and

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

c] there are reasonable grounds to believe that the Company will be able to pay its debts as and when they become  
due and payable.

Signed in accordance with a resolution of the directors:

Directors’ Declaration

Adelaide, 21 September 2018

Mr Dennis Mutton 
Chairman

Ms Sandra Di Blasio 
Director
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