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mission statement
The Pork Cooperative Research Centre (CRC) aims to enhance the efficiency and cost 
competitiveness of the Australian pork industry, while maintaining environmentally sustainable 
agricultural practice allowing the efficient production of innovative pork products from enhanced 
grain resources and with improved feed conversion efficiency.

objectives
The Pork CRC’s research and development programs will result in the following outcomes:

1. Reduced production costs for high-quality pork through more reliable and consistent protein and 
energy supplies via innovative grain production, co-product utilisation and quality assessment;

2. Reduced production costs for high quality pork through improved herd feed conversion  
efficiency; and

3. Increased demand for high-quality, niche Australian pork products as a result of enhanced 
capacity to deliver nutrients promoting the health and well-being of consumers via consumption  
of pork and pork products.

These research outcomes will contribute to Australia’s industrial, commercial and economic growth 
through two further commercial outcomes:

4. Stabilised and sustained domestic and export pork markets; and 

5.  Improved confidence in the pork industry leading to increased investment and industry growth.
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Pork CRC Limited

Chairman’s 
report
Welcome to the fourth annual report of the Pork 
Cooperative Research Centre (Pork CRC) for an 
Internationally Competitive Pork Industry.

Fiscal 2009 proved one of significant recovery 
for the domestic industry. The supply/ demand 
situation returned to a reasonable balance, 
following the reduction in sow numbers in 
2008 and prices for pigs supplied for the fresh 
pork market firmed substantially. Rising prices, 
coupled with falling grain prices, allowed most 
producers a much-needed return to profitability. 
The recovery situation in the domestic market 
contrasts sharply to that prevailing in many 
overseas markets, where prices have remained 
low because of the global economic downturn 
and perhaps as a result of consumer concerns 
about the H1N1 virus. In those markets, 
producers and processors are seeking to 
increase exports to reduce supply in their 
domestic market. 

Despite the more buoyant times domestically, 
there is no room for complacency. Our 
processed market is still under attack from 
imports and we still have some way to go 
to make our industry internationally cost 
competitive. There remains an urgent need to 
continue to reduce costs and improve product 
attributes of interest to consumers, both core 
objectives of the Pork CRC.

The results flowing from all three of our research 
programs in the past year have been very 
pleasing and, in some cases, outstanding.

In Program 1, we have several grain cultivars 
(triticale, barley and peas) being multiplied/ 
bulked-up for full-scale feeding trials and 
commercial production in 2010. Research 
continues to find additional cultivars with 
particular nutritional value for pigs. Also in 
Program 1, the use of NIR measurements to 
evaluate the real nutritional value of grains 
is expanding beyond research personnel 
into the grain trading, feed-milling and pig 
production sectors.

In Program 2, we have achieved some 
outstanding results in research and adoption. 
The development of a world first nasal vaccine 
(APP-Alive) for APP and the development 
of improved methods for using pST and 
Ractopamine (Paylean), are two examples 
of innovative research and rapid adoption 
by industry. There is more very prospective 
research underway, which is described later 
within the report. 

In Program 3, which got off to a slow start, we 
are now making steady progress in several 
projects aimed at developing pork with 
enhanced nutritional attributes, which we 
believe will offer increased consumer appeal 
and potential to increase consumption.
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While the research results have been very 
pleasing, it is even more rewarding to see a real 
appetite developing throughout the industry for 
the results of our research and for adopting it 
into commercial production systems. This has 
been driven not just by the research results 
themselves, but by a pro-active program of 
seminars and refresher courses for industry 
practitioners, at which Pork CRC research 
results are delivered and also presentations 
from international experts on various aspects 
of pig research and production. As an example, 
some 73 papers will be presented by Pork CRC 
researchers at the forthcoming Australasian 
Pig Science Association (APSA) conference in 
November 2009.

The education program (Program 4) 
continues to exceed our obligations under the 
Commonwealth Agreement in terms of numbers 
of graduate and post-graduate students. These 
students are closely integrated into the industry, 
and upon completion of their training, will create 
an enhanced human resource to continue the 
industry’s forward momentum.

Recognition of the achievements of the Pork 
CRC go well beyond the pig research and 
production community. In late 2008, Professor 
Chris Hudson led the Third Year Review of the 
CRC on behalf of the Australian Government, 
our major contributor of research funds. The 
review team was very complimentary of our 
project evaluation and review processes, our 
research outcomes and our adoption and 
extension activities. Additionally, in 2009, 
the CRC received an award for Excellence in 
Innovation from the CRC Association for its 
work on the APP-Alive vaccine. 

Another important outcome during the year 
was the negotiation, jointly with Australian Pork 
Limited (APL), of agreements with six providers 
of research facilities under which, in return for 
an annual cash contribution by  

the CRC towards running costs, the CRC 
will have assured access to well maintained 
research facilities into which research personnel 
from other research organisations, which may 
not have adequate pig research facilities, can 
be placed.

Finally, to our people. Our outputs are the 
result of inputs by people. All our people 
are contributing and I thank them all. Roger 
Campbell, our CEO, is an outstanding research 
manager and a great enthusiast and advocate 
for the CRC and the pork industry, and deserves 
special thanks and recognition for his tireless 
efforts. Our Board, joined this year by Professor 
John Pluske from Murdoch University, who 
replaced Professor Jim Reynoldson, adds much 
value in terms of expertise and focus.

Dr John Keniry, AM 
Chairman 
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The past 12 months has seen a major 
turnaround in the fortunes of the Australian  
pork industry. 

Despite record levels of imported pork, 
domestic prices rose to sustainable levels 
and grain prices declined, making Australian 
producers profitable. The price increases 
experienced in the last nine months reflect a 
decline in the domestic supply of pork following 
further rationalisation of the industry in response 
to the preceding periods of negative returns. 
Nevertheless, the current price situation 
suggests there is a large underlying demand for 
Australian pork, but that price remains sensitive 
to overall supply.

Globally, the situation is not as positive, with 
the majority of pork producing countries 
experiencing continued and, in some cases, 
large losses due mainly to supply exceeding 
demand. The latter has been exacerbated 
by the H1N1 virus, which adversely affected 
domestic demand for pork in several countries 
and resulted in the temporary losses of export 
markets for others.

In the longer term, the profitability of the 
Australian pork industry will depend on supply, 
increasing demand and the ability of Australian 
producers to produce pork efficiently and in a 
sustainable manner. The Pork CRC programs 
are designed to reduce the cost of production 
and enhance productive efficiency. Program 3 
also aims to increase demand by defining and 
promoting the natural human health attributes of 
Australian pork.

The global grain situation has improved 
compared to 12 months ago. However, grain 
supply and costs are likely to remain unstable 
going forward and the development of feed 
grains and improving feed efficiency will 
continue to be central to the longer term viability 
of the Australian pork industry. 

The Pork CRC programs and projects in both 
the feed grain and feed efficiency areas have 
had some important commercial and research 
outcomes during the reporting period.

 From Program1 (grains) the Pork CRC released 
the new Triticale, Berkshire, one new Field Pea 
(Maki) and the new feed barley (Shepherd) in 
the reporting period. Berkshire and Maki are 
higher yielding varieties than the benchmark 
Triticale and Pea varieties respectively. Berkshire 
also has a higher digestible energy (DE) value 
than other triticales and is the first species 
specific feed grain developed and released in 
Australia. Berkshire and Maki are being grown 
across Australia by growers and pork producers 
this season and will be available in large 
commercial quantities for the 2010 season. 
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The exciting news is that even better varieties 
will be released from the Triticale and Pea 
breeding projects in 2010. New projects have 
been commissioned in both grains to ensure a 
pipeline of grains will be available to Australian 
growers and pork producers during the next  
3–5 years.

Additionally, Pork CRC commissioned a barley 
and wheat breeding project that will extend 
across Australia. The project is in conjunction 
with InterGrain, and Murdoch University. The 
project is using the NIRS calibrations developed 
by the Pork CRC to screen high yielding wheat 
and barley cultivars that never made the grade 
for human or malting purposes, but may prove 
ideal feed grains for pigs.

The Pork CRC enhanced Near Infrared 
Spectrometry (NIRS) calibrations for rapidly 
determining the DE and other nutrient contents 
of grains were also released to the industry 
in the reporting period. The calibrations have 
the potential to revolutionise the accuracy 
and cost effectiveness of diet formulation and 
allow grains to be more accurately valued for 
the animal industries. The calibrations have 
been made available under our Trade Mark – 
AusScan. Grains vary widely in their DE content 
and there is a lot of money to be made by 
knowing the actual energy level of grains used 
for pork production. There are seven mills and 
laboratories licensed to use the calibrations and 
producers and growers are encouraged to use 
the service to better understand the value of 
their grains and maximise the cost effectiveness 
of the diets used in pork production. Near 
Infrared Reflectance Spectroscopy (NIRS) 
calibrations have also been developed and 
released for the available lysine content of 
canola seed meal. These calibrations are also 
available through AusScan and will be used by 
canola seed meal crushers.

Research in Subprogram 1B has also 
demonstrated that reducing the particle size 
of wheat from 640 to 550 micron improved the 
feed efficiency of pigs offered pelleted feed 
between 24 and 60 kg by eight per cent. For 
sorghum, reducing particle size below 650 
micron reduced pellet quality and had no effect 
on feed efficiency. Grain processing in Australia 
lags behind the rest of the world in what seems 
an important area for further enhancing the 
efficiency of grain use.

At the animal or system levels there have been 
outcomes in the area of feed efficiency with 
immediate and shorter term impacts on cost 
of production and revenue. The Pork CRC 
released the new intranasal vaccine APP-Alive 
against Actinobacillus pleuropneumoniae (APP) 
in the reporting period. The vaccine is more 
effective and easier to administer than the 
current injectable vaccines and has enabled 
Australian users to markedly reduce the cost of 
controlling the disease. In the reporting period, 
some one million doses of the vaccine have 
been sold. The new vaccine has been reported 
to improve profitability by $8 to $15 per pig.

The Pork CRC also won an Excellence in 
Innovation award for the development and 
commercialisation of the vaccine from the 
CRC Association. I thank all the researchers 
and program and commercialisation managers 
involved in this world first technology 
breakthrough. The vaccine certainly provides 
Australian producers with a competitive 
advantage over producers in other countries.

Previous research showing the use of higher 
energy diets for lactating gilts improves 
subsequent fertility and sow longevity has been 
extended by researchers with Cameron Hall and 
McLean. Rob Hewitt and Dr Rob van Barneveld 
reported that the use of higher specification 
diets for lactating gilts improved the post 
weaning performance of the progeny reared 
on these animals especially for gilts rearing 
large litters.
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Pork CRC researchers continue to demonstrate 
that strategic use of Ractopamine (Paylean) and 
Porcine Somatotropin (pST) markedly improves 
feed efficiency, increases carcass weight and 
reduces P2 in the last three to four weeks of 
growth. The strategies tested have already 
delivered increases in profit ranging from $5.10 
to $7.50 per pig. More recent results suggest 
Paylean improves the efficiency of amino acid 
utilisation, opening up the opportunity of further 
enhancing the cost benefit of the technology 
and reducing nitrogen output.

The Pork CRC-supported FeedLogic automated 
feeding systems in Western Australia 
and Queensland continue to provide new 
commercial information on the performance of 
pigs in groups and enable new technologies to 
be tested at the commercial level.

During the reporting period, Karen Moore 
and Dr Bruce Mullan from the Department 
of Agriculture and Food WA investigated the 
responses of modern Australian genetics to 
dietary lysine between 20 and 50 kg. Apart 
from demonstrating for the first time that 
males are more efficient and have a higher 
lysine requirement during this early period 
than females, the researchers reported feed: 
gain values of only 1.6 and 1.8 for males and 
females respectively.

These values are similar to those achieved 
by broiler chickens and are as good as any 
reported anywhere in the world for pigs 
averaging 38 kg. The findings suggest that, in 
terms of growth performance, genetics don’t 
constrain the efficiency of pork production in 
Australia and this represents a major increase in 
our understanding of the capabilities of genetics 
available locally.

The future challenge to researchers and the 
Pork CRC is to demonstrate why pigs don’t 
exhibit these amazing levels of efficiency under 
all situations. AusPig analyses of the WA and 

other commercial results suggest feed wastage 
may be a major reason associated with the 
higher feed: gain values recorded under many 
commercial situations. 

Program 3, after a slow start, has delivered a 
number of exciting outcomes in the last year. 
Researchers at Werribee reported that Selenium 
enriched pork reduced the incidence of colon 
cancer in a rodent model. 

Researchers with CSIRO reported that Type 
2 diabetics on a pork based diet and exercise 
program had greater weight loss that those 
on a carbohydrate diet and the same exercise 
program. The researchers also reported that 
the pork based diet maintained the thiamine 
status of participants. Thiamine status was 
reduced in participants on the carbohydrate 
based diet and by exercise in general. The 
findings demonstrate the health advantages of 
the low energy protein ratio of pork and the high 
thiamine level of Australian pork. The results 
from projects to investigate the effects of pork 
on satiety, the iron status and well being of 
young women and on the cardio vascular health 
will be available in 2009–10. A number of new 
projects have been commissioned to increase 
the iron content of Australian pork.

Our education program continues to exceed 
Commonwealth targets and two PhD students 
have graduated and have full time positions 
in the Australian pork industry. Our first post-
doctoral fellow also has a full time teaching 
position with the University of Adelaide and is 
proving very successful at attracting honours 
students to our research projects.
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During the reporting period the Pork CRC 
enjoyed a very successful third year review. 
The comprehensive review and successful 
outcome would not have been possible without 
the considerable input and time of the board, 
researchers, students and participants. I 
sincerely thank all involved in the process.

The Pork CRC benchmarking project continues 
to inform on the competitiveness of the 
Australian industry and will be extended across 
the industry in 2009–10. The benchmarking 
project shows that during the first three years of 
the Pork CRC, Herd Feed Conversion (HFC) has 
improved annually, as has sow turnover, carcass 
P2 fat thickness, post weaning survival and 
farrowing rate. The better producers are also 
achieving HFC values equal to the best reported 
by our global competitors. 

I am pleased to report that the Pork CRC 
programs continue to deliver outcomes 
with important scientific and commercial 
implications and that we have an excellent 
pipeline of projects that will deliver 
outcomes to reduce costs and enhance the 
efficiency of pork production over the long term. 

I am grateful to our Program and Subprogram 
managers and all our staff for ensuring the 
commercial implications of the research are 
identified, discussed and the information 
extended as soon as possible to producers. I 
can’t thank our researchers enough, because 
without their ideas and research efforts, the 
advances made to date would not be possible.

I expect the Pork CRC to continue to deliver 
research and education programs that will 
allow Australia to lead the world in pork and 
pig research and, more importantly, to deliver 
outcomes that will further enhance the global 
competitiveness of Australian producers. I want 
to thank John Keniry and the Board for their 
support and assistance during what has been 
another busy, but very productive year for the 
Pork CRC.

Roger Campbell  
CEO
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structure

The Pork CRC Limited was established in April 
2005 as a company limited by guarantee. The 
governance and management structure will 
ensure effective collaboration between the 
participants through:

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

•	 A relatively flat management structure with a 
high level of involvement from Program and 
Subprogram managers

•	 World-renowned pig research scientist, Dr 
Roger Campbell, was appointed CRC Chief 

Executive Officer (CEO). This Annual Report 
is Dr Campbell’s fourth reporting period. His 
success in the position has been through his 
broad knowledge and familiarity with many of 
the research organisations, researchers and 
industry participants. His professionalism 
and expertise is well placed to ensure the 
strategic objectives of the CRC are met 
through effective collaboration

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

Pork CRC Ltd Board

Chief Executive Officer

Business & Finance 
Manager

Committees 
Research & Development/

Adoption & Commercialisation/ 
Audit/Education

Members

SubProgram Managers Office Manager

Administration Officer

Project Manager
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The Board is responsible for decisions 
relating to the spending of Pork CRC Limited 
funds, the research program, protection and 
commercialisation of intellectual property, as 
well as management of the Pork CRC. The 
Board met six times during the 2008-2009 
reporting period.

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

Board membership consists of an independent 
chair, four Directors nominated by private 
producer companies, three nominated by 
public sector research providers and three 
independent Directors.

Pork CRC sub-program manager and board 
member, Professor John Pluske of Murdoch 
University, Dr Yvette Miller of Portec Australia, 
Dr Megan Trezona-Murray and Karen Moore, 
both of DAFWA, with the FeedLogic system at 
the Pork CRC/APL Medina Pig Day Out in WA 
on Friday, March 27. Dr Miller earlier presented 
on her Pork CRC supported University of 
Sydney research into management strategies to 
improve the performance of gilt progeny.
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directors

Dr John Keniry AM, BSc 
(Hons), PhD, FRACI, FTS, 
FAICD

Dr Keniry holds a number of 
non-executive directorships 
with private sector and public 

sector bodies. He is presently Chairman of 
Ridley Corporation Limited, First Opportunity 
Fund Limited, The Sheep CRC and the Science 
Advisory Council to The NSW Minister for 
Primary Industries, and a Director of Mikoh 
Corporation Limited, Australian Farm Institute 
and the NSW Environment Protection Authority. 
He has previously held Board positions on the 
Pig R&D Corporation, the Industry Research 
and Development Board and was a member 
for six years of the Prime Minister’s Science, 
Engineering and Innovation Council.

Mr Enzo Allara ASA, FAIM

Mr Allara has been involved 
in the local and international 
food and grocery industry 
for more than forty years. 
He is currently Chairman 

of Australian Pork Limited, Chairman of the 
Council of Chairs of the Rural Research and 
Development Corporations, Chairman of 
Foodbank Australia. Mr Allara’s previous roles 
have included: Chairman of CPC/AJI Asia in 
Hong Kong, Chairman of Unilever Australasia, 
Chairman of the Australian Food and Grocery 
Council, as well as a member of the Advisory 
Board of the Australian Graduate School of 
Management at the University of NSW.

Mr Brian Halstead BE 
(Hons), BEc , CPA

Mr Halstead has held the 
positions of Past Chairman 
Peer Support Foundation, 
Freightcorp, Past Director 

Greening Australia NSW, Unilever Australia Ltd 
and Unilever New Zealand and Commercial 
Director EOI Division, Director and Trustee 
Unilever Aust Superannuation Fund. 

Mr Rod Hamann RDA(Ag)

Mr Rod Hamann currently 
holds the positions CEO 
and Executive Director of 
Australian Pork Farms Group 
Limited and Directorships 

for AusPork Limited, Big River Pork Pty Ltd and 
PorkScan Pty Ltd. He also sits as a member 
of the South Australian (SA) Government 
appointed Pig Industry Development Board and 
Pig Industry Advisory Group, the latter charged 
with recommending state based research 
projects to the SA Agriculture Minister.

Professor Simon Maddocks 
PhD, BAgSci (Hons), 
MAIAST, FAICD

Professor Maddocks 
currently holds the position of 
Chief Scientist of the South 

Australian Research & Development Institute 
(SARDI). He is Chairman of the Governing Board 
of the Menzies School of Health Research, 
based in Darwin and Director of the Menzies 
Foundation in Melbourne. He has held previous 
Board positions with the Salinity CRC and Pest 
Animal Control CRC. 
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Mr Andrew Maughan BSc, 
LLB, MBA (distinction), G Dip 
App Fin, F Fin, MAICD

Mr Andrew Maughan is 
the Principal of Somerset 
Capital providing corporate, 

strategic and commercial advice to business 
owners. Andrew is also a qualified lawyer 
with experience in commercial and industrial 
relations law. He has broad senior management 
experience in the US, Canada, Japan and 
Australia across businesses in the food, 
agribusiness and meat and livestock sectors. 
Andrew was a Board member and Chairman 
of the Audit Committee of Mt Hotham Alpine 
Resort for six years. He is currently Chairman of 
Langdon Group and a Director of the Medical 
Research Foundation for Women & Babies. 

Mr Sam McIvor B.Ag, Dip.
Ag.Sc, Dip.Bus.Admin MBA.

Mr Sam McIvor is the current 
CEO of New Zealand Pork 
based in Wellington New 
Zealand. He is director of 

New Zealand Feed Manufacturers Association. 
He has held previous positions with Meat 
and Wool New Zealand in Research and 
Development and Information Transfer as well 
as with Heinz Wattie in Supply Management.

Associate Professor  
Wayne Pitchford 
BAgSc (Hons), PhD (UNSW)

A/Prof Wayne Pitchford is a 
quantitative geneticist who 
primarily works on meat 

quality, feed efficiency and maternal productivity 
in beef cattle. He is currently a Program Leader 
in the CRC for Beef Genetic Technologies as 
well as a member of SA’s Beef Development 
Team and has had a number of consultancies 
to other industries and countries. He has 

supervised 45 postgraduate research students. 
His undergraduate teaching is in livestock 
production, animal breeding and genetics. He 
has had a large involvement in restructuring 
teaching programs at The University of Adelaide 
and regularly gives talks to farmers. 

Professor John Pluske 
BSc(Agric)(Hons),  
PhD (WA)

Professor John Pluske is 
currently Director of the 
Animal Research Institute, 

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. Professor Pluske was 
appointed as a Director of the Pork CRC on 
November 21, 2008.

Mr Nigel Smith Dip Ag Sci 
(Dookie), FAICD

Mr Smith was formerly 
Managing Director of QAF 
Meat Industries. QAF Meat 
Industries is the largest fully 

integrated pork production company in Australia 
and is listed in the top 30 pork production 
companies worldwide. He was employed with 
QAF (formerly Bunge Meat Industries) for 33 
years and retired at the end of 2006. He was 
Chairman of Diamond Valley Pork (2001–2006) 
a joint venture company specialising in the 
slaughter and boning of sows. He was an 
inaugural Director and Deputy Chairman of 
Australian Pork Limited (APL) from 2001–2007. 
He was acting Chairman for 6 months in 2005. 
He also served on other Pork Industry bodies 
for 15 years prior to APL being formed. 
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Dr Robert van Barneveld 
PhD B.AgrSc (Hons) GAICD

Dr Robert van Barneveld 
holds a range of positions 
within the pork industry and 
other primary production 

sectors. Dr van Barneveld is a Specialist 
Director of Australian Pork Limited, Chairman 
of Porkscan Pty Ltd, AQCOM Pty Ltd and 
Autism Australia Pty Ltd, a Director of Barneveld 
Nutrition Pty Ltd, the BECAN Consulting 
Group Pty Ltd, and is President of the Board 
of Management of Autism Queensland Inc. In 
addition to working as a consultant research 
scientist and nutritionist, Dr van Barneveld acts 
as General Manager of the CHM Alliance Pty 
Ltd and is the Leader of Fisheries Research 
and Development Corporation Subprograms 
focusing on rock lobster aquaculture and 
aquaculture nutrition, respectively.

Board resignations during the 
reporting period:

Professor Jim Reynoldson 
PhD, B.Sc.

Professor Jim Reynoldson 
is Deputy Vice Chancellor, 
(Research), Murdoch 
University. Professor 

Reynoldson is an internationally qualified 
academic with specialist pharmacology 
qualifications and extensive publications in 
areas of pharmacology and anti-parasitic 
chemotherapy. He has extensive managerial 
and development experience in the university 
sphere and links with industry. Professor 
Reynoldson resigned as a Director of the Pork 
CRC on November 10, 2008.

Company Secretary
Mr Patrick Derham FCIS, 
FAICD, FPNA, CFTP 

Mr Patrick Derham is the 
Business and Finance 
Manager and also the 
Company Secretary of the 
Pork CRC.
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Research and 
Development Committee
The primary function of the Committee is to 
provide leadership for the research conducted 
by the Pork CRC and make recommendations 
to the Board in relation to the funding of 
research programs and projects. 

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

The Research and Development Committee 
consists of the Chief Executive Officer and two 
Directors of the Pork CRC, industry members 
and program leaders:

•	 Dr Roger Campbell, CEO, Pork CRC (Chair).

•	 Dr Robert van Barneveld, Director, Pork CRC.

•	 Mr Rod Hamann, Director, Pork CRC.

•	 Dr Ray King, Leader – Program 1. 

•	 Professor Frank Dunshea, Leader –  
Program 2.

•	 Ms Heather Channon, Leader – Program 3.

•	 Mr Dave Henman, QAF Meat Industries  
Pty Ltd.

•	 Dr Brian Luxford, QAF Meat Industries  
Pty Ltd.

•	 Dr Darryl D’Souza , APL General Manager-
Research and Innovation.

•	 Mr Patrick Derham, Committee Secretary.

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

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

•	 Mr Andrew Maughan, Independent Director, 
Pork CRC (Chair).

•	 Professor Simon Maddocks, Director, 
Pork CRC.

•	 Mr Nigel Smith, Independent Director, 
Pork CRC.

•	 Mr Sam McIvor, Director, Pork CRC.

•	 Dr Roger Campbell, CEO, Pork CRC.

•	 Mr Patrick Derham, Committee Secretary.
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Education Committee
The Education Committee advises and 
assists the Pork CRC Board in discharging its 
responsibilities in relation to the education and 
training activities of the Pork CRC.

The primary functions of the Education 
Committee are to make recommendations to 
the Board on:

a) Priority post-graduate training areas relative 
to industry wide capacity;

b) Recruitment and selection of suitable 
postgraduate students; and 

c) Adequacy assessments of the training and 
education subprogram during the life of the 
Pork CRC.

The Education Committee consists of the 
CEO, Pork CRC Company Secretary and 
two Directors of the Pork CRC and two 
industry representatives:

•	 Professor Jim Reynoldson, Pork CRC 
Director, (Chair, resigned September 29, 
2008) (retired November 10, 2008). 

•	 A/Professor Wayne Pitchford, Director, Pork 
CRC (Chair, from September 29, 2008).

•	 Dr Darryl D’Souza, APL General Manager- 
Research and Innovation.

•	 Professor Paul Hughes, SARDI. 

•	 A/Professor John Pluske, Director Pork CRC 
(replaced Jim Reynoldson).

•	 Dr William van Wettere, SARDI.

•	 Dr Roger Campbell, CEO, Pork CRC.

•	 Mr Patrick Derham, Committee Secretary.

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

The Audit Committee consists of three Pork 
CRC Directors, including an independent 
representative:

•	 Mr Samuel McIvor, New Zealand Pork Industry 
Board (Chair, resigned April 8, 2009). 

•	 Mr Brian Halstead, Independent Director, 
Pork CRC (Chair, from April 8, 2009).

•	 Mr Nigel Smith, Independent Director, 
Pork CRC.

•	 Mr Patrick Derham, Committee Secretary.

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

During the financial year, six Board meetings, 
seven Audit Committee meetings, five Research 
and Development Committee meetings, six 
Education Committee meetings and five 
Adoption and Commercialisation Committee 
meetings were held.
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Board Committee meeting attendance
July 1, 2008 to June 30, 2009

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

Research and Development Committee
Meeting dates: Meetings are held quarterly, or as required.

Meetings held: August 7, October 30 and December 19, 2008, February 24 and May 4, 2009.

R&D Committee

New 
Appointments

2008–09
Resignations

2008–09

Total no. of 
meetings during 

year

Dr Roger Campbell (Chair) 5

Mr Rod Hamann 5

Dr Robert van Barneveld 5

Dr Brian Luxford 5

Prof. Frank Dunshea 5

Mr Dave Henman 4

Ms Heather Channon 5

Dr Ray King 5

Dr Darryl D’Souza 5

Mr Patrick Derham (Committee Secretary) 4

Adoption and Commercialisation Committee 
Meeting dates: Meetings are held quarterly, or as required.

Meetings held: October 23 and November 17, 2008; February 3, April 7 and May 29, 2009.

A&C Committee

New 
Appointments

2008–09
Resignations

2008–09

Total no. of 
meetings during 

year

Mr Andrew Maughan (Chair) 5

Dr Roger Campbell 5

Prof Simon Maddocks 4

Mr Nigel Smith 4

Mr Sam McIvor February 3, 2009 3

Mr Patrick Derham (Committee Secretary) 5
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Education Committee
Meeting dates: Meetings are held quarterly, or as required.

Meetings held: September 29, November 12 and December 15, 2008; March 23, May 8 and 
June 22, 2009.

Education Committee
New Appointments

2008–09
Resignations

2008–09

Total no. of 
meetings  

during year

Professor Jim Reynoldson (Chair) November 10, 2008 1

Dr Roger Campbell 5

Professor Paul Hughes 6

A/Prof. Wayne Pitchford (Chair) 6

 Dr William van Wettere December 15, 2008 4

 Professor John Pluske December 15, 2008 4

Dr Darryl D’Souza 4

Mr Patrick Derham (Committee Secretary) 5

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

Meetings held: July 28, September 26, October 7 and November 6, 2008; January 27, April 8 and 
May 22, 2009. 

Audit Committee
New Appointments

2008–09
Resignations

2008–09

Total no. of 
meetings  

during year

Mr Sam McIvor (Chair)  
resigned as chair 8th April 2009

6

Mr Brian Halstead  
(Chair from 8th April 2009)

7

Mr Nigel Smith 7

Mr Patrick Derham (Committee Secretary) 7
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Board of Directors 
Meeting dates: Meetings are held bi-monthly, or as required.

Meetings held: August 19, October 9 and November 21, 2008; February 11, April 28 and 
June 15, 2009.

Board of Directors Term of Office
Resignations

08/09
Total no. of meetings 

during year

Dr John Keniry (Chair) April 7, 2005 6

Mr Enzo Allara April 7, 2005 5

Mr Rod Hamann April 7, 2005 6

Dr Robert van Barneveld April 7, 2005 6

Mr Andrew Maughan January 1, 2006 6

Mr Sam McIvor June 20, 2006 6

Prof. Simon Maddocks October 12, 2006 5

Prof. Jim Reynoldson April 18, 2007 November 21, 2008 2

Prof. John Pluske November 21, 2008 4

Ass. Prof. Wayne Pitchford November 20, 2007 6

Mr Nigel Smith January 1, 2008 4

Mr Brian Halstead November 20, 2007 6

Mr Patrick Derham  
(Company Secretary)

August 19, 2008 6

Enzo Allara, APL Chairman and Pork CRC Board Member, Dr Megan Trezona-Murray, Department 
of Agriculture and Food WA and Professor John Pluske, Murdoch University and Pork CRC Board 
Member, at Pork CRC’s WA June 2009 Board Meeting.
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operations

Throughout the reporting period, the 
Pork CRC was administered by the 
Chief Executive Officer (Dr Roger 
Campbell), Business and Finance 
Manager/Company Secretary (Patrick 
Derham), Office Manager (Suzanne Merry) 
and Project Manager and AusPig Expert 
(Graeme Crook).

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

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

Dr. Roger Campbell
Chief Executive Officer

Telephone: 08 8303 7683
Mobile: 0407 774 714
Facsimile: 08 8303 7686
E-mail: roger.campbell@
porkcrc.com.au

Patrick Derham
Business and Finance 
Manager/Company Secretary 

Telephone: 08 8303 7684
Mobile: 0412 713 829 
Facsimile: 08 8303 7686
E-mail: patrick.derham@
porkcrc.com.au

Suzanne Merry
Office Manager 

Telephone: 08 8303 7685
Mobile: 0400 588 865
Facsimile: 08 8303 7686
E-mail: suzanne.merry@
porkcrc.com.au

Graeme Crook
Project Manager and  
AusPig Expert

Telephone: 08 8303 7973
Mobile: 0417 805 422
Facsimile: 08 8303 7686
Email: graeme.crook@
porkcrc.com.au
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Research Program 
Reports
Projects currently funded within each Subprogram are summarised in the following tables and, 
where  relevant, a brief description of Research Highlights relating to the 2008 – 2009 reporting 
period are included.

Other outcomes have to be treated with “commercial in confidence” in the short term until the 
potential intellectual property (IP) they contain is fully explored and protected. The bottom line is that 
the program managers and scientists involved in the Pork CRC Projects continue to deliver exciting 
and commercially applicable outcomes.

Program 1: Securing more reliable and consistent 
supplies of protein and energy for pig diets

Pork CRC Target: 1)  Reduce diet costs by 10 per cent by 2012

 2)   Improve the Digestible Energy (DE) content of grains by 
1.0MJ/ Kg by 2012 

Key deliverables: 

Securing more reliable and more consistent protein and energy supplies for pig diets via innovative 
grain and pulse production, supply chain arrangements, quality assessment and co-production 
utilisation will result in:

•	 Reduced variation in the annual costs of pig feed;

•	 Reduced total cost of pig feed;

•	 A wider range of feed ingredients available to more producers; and 

•	 A closer match of diet specifications and pig requirements.

Subprogram Research areas Subprogram leader

1A Innovative grain production for the pig industry Dr Ray King 

1B Quality assessment of feed ingredients Dr John Black

1C Alternative grains and feed ingredients Dr Ray King
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Subprogram 1A: Innovative grain production for the  
pig industry
Subprogram leader: Dr Ray King (consultant to industry).

Key deliverables: 

•	 Commercial quantities of cereals (triticale and barley) and pulses (peas and lupins) that grow close 
to pork producing regions and have a high yield; and

•	 Cost effective agronomy and enhanced nutritional characteristics for pigs.

The Subprogram is intended to identify and develop new feed grains and pulses for pigs that 
offer the potential for increasing grower returns whilst reducing pork producer feed costs. These 
objectives can be achieved through greater nutrient availability and reduced cost on a nutrient basis 
and through supply chain arrangements that reduce procurement costs.

Milestones: All Department of Industry, Innovation, Science and Research (DIISR) milestones 
relating to Subprogram 1A in the reporting period have been achieved. The research milestones 
for the reporting period related to the establishment of agronomic studies for current and new pea 
varieties and other legumes in northern Australia. The latter was achieved in a cooperative project 
involving the University of Sydney, Plant Breeders NZ, Queensland Department of Primary Industries 
and Fisheries, Pulse Australia and a number of agronomists and large pork producer and grain 
grower commercial organisations. Similar research on lupins was put on hold because of the lack of 
new varieties available though a new approach will be investigated in 2009–10.

Breeding and selection programs were also established under the same management model for 
barley and triticale.

Whilst all the grain and pulse projects were delayed because of drought the researchers and plant 
breeders involved in the projects have done a magnificent job managing the projects and project 
outcomes. The first commercialisation milestone for peas has been achieved with the release of the 
high yielding variety, Maki, in 2008–09 and the release of one new triticale and barley in 
2008–09 only six months behind schedule.
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Funded projects 

Project Project Title Collaborative Partners Duration
Total Cost 

AUD

1A-101 Enhancing supplies of 
high quality barley to meet 
pork industry demands in 
Queensland and northern NSW.

Qld Dept of Primary Industries 
and Fisheries and CHM Alliance 
Pty Ltd

2006–2009 463,712* 
949,040**

1A-102 Improved triticale production 
through breeding and agronomy.

University of Sydney, University 
of New England and GDRC

2006–2009 958,588* 
840,864**

1A-103 Practical guidelines for the 
production and supply chain 
arrangements to deliver new 
and existing cereal and cultivars 
for the pig industry.

Grainsearch Pty Ltd and 
participating farmers

2005–2007 244,000* 
388,748**

1A-104 Peas for a more reliable protein 
supply to the pork industry in 
the north.

University of Sydney, Pulse 
Australia, NSW Department of 
Primary Industries, Queensland 
Dept of Primary Industries and 
Fisheries and CHM Alliance  
Pty Ltd

2005–2009 187,296* 
635,915**

1A-105 Advanced development of pea 
varieties for Australian pork 
production.

University of Sydney and Plant 
Research (NZ)

2008–2010 183,753*

246,750**

1A-110 Sorghum Breeding Program. GRDC, Dairy Aust, APL, Meat & 
Livestock, Aust Egg Corp

2009-2011 60,000*

* Cash ** In-kind: from industry or supporting participants

Research Highlights for Subprogram 1A

Project 1A-101:  Enhancing supplies of high quality barley to meet pork industry 
demands in Queensland and northern NSW

Project 1A-102: Improved triticale production through breeding and agronomy

Project 1A-104:  Peas for a more reliable protein supply to the pork industry in  
the north

Project 1A-105:  Advanced development of Pea varieties for Australian Pork 
Production

The plant breeding projects within Subprogram 1A – Innovative grain production, are designed to 
deliver new feed grain varieties developed and selected specifically for pigs These new varieties will 
result in the development of commercial quantities of cereals and pulses that grow close to pig-
producing regions, and that have a high yield, cost-effective agronomy and acceptable nutritional 
characteristics for pigs.
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New grain varieties arising from these plant breeding projects have been released for commercial 
sowing during the 2009 season. 

TRITICALE

A new triticale variety, Berkshire had a limited release in 2009 through Waratah Seeds. The limited 
amount of seed was restricted to grain growers who have close relationships with pork producers in 
southern NSW, and in the pork producing regions in Western Australia and South Australia. 

Berkshire has higher digestible energy content (DE) and yield than many of the benchmark varieties 
of triticale grown in Australia. The average yield of Berkshire is approximately 10 per cent higher 
than the benchmark variety, Tahara. Furthermore, NIRS data indicate that the average DE content 
of Berkshire is 14.3 MJ DE/kg compared to an average of 13.9 MJ DE/kg for Tahara. It is also 
anticipated that another triticale variety will be commercialized in 2010. This variety (JRCT101) has 
even greater performance, being approximately 14 per cent higher yielding than Tahara, and with an 
average DE content of 14.5 MJ DE/kg.

Further promotion of Berkshire under a controlled marketing system involving grain growers, pork 
producers and feed mills is planned for the 2010 growing season when more Berkshire seed will 
be available from Waratah Seeds. A more controlled marketing system involving grain growers and 
end users will ensure pork producers, as well as grain growers, benefit from the yield and quality 
advantages of Berkshire and subsequent varieties that may be commercialised. 

FIELD PEAS

The pea breeding projects have produced a new variety, Maki that was released by AGT Seeds in 
2009. This year over 200 tonne of seed has been distributed to grain growers by AGT Seeds and 
their affiliates.

Maki was bred in New Zealand by Plant Research NZ Ltd and identified and tested within the 
Pork CRC projects. Extensive testing throughout central and northern NSW and the southern Qld 
cropping zone has shown Maki to consistently out-yield other varieties, including the first major 
breakthrough of the program, Yarrum which was released in 2005. 

Commercial release of Berkshire. From 
left, Ray King, Program Manager, Pork 
CRC; Roger Campbell CEO Pork CRC; 
Bernard Hart, Waratah Seeds and 
Jeremy Roake, University of Sydney.



23

Research Program Reports

Maki appears to be well adapted to areas as far west as Walgett, Nyngan and Condobolin, east to 
the Liverpool plains, south to Forbes, north into southern and south western Qld and many areas 
in-between. There is currently no official yield data for southern NSW, South Australia or Victoria 
although some preliminary results indicate its possible suitability over many of these districts. Future 
trial work will identify other pork producing regions where Maki has yield advantages over existing 
varieties. It is likely that another variety that is even higher yielding than Maki will be released in 2010.

Field peas need to compete with other legumes such as chick peas in crop rotation systems. The 
pea breeding projects have also developed tools that may be used to compare the profitability of 
growing field peas and the required yield and price that needs to be achieved for peas relative to 
chickpeas and legumes to make growing peas a more viable option for grain growers.

BARLEY

The new barley variety, Shepherd, has been released by AWB Seeds with accompanying 
agronomic package and nutritional details. There is very little difference in average yield between 
Shepherd and the benchmark barley variety in the northern region, Grout. However, Shepherd has an 
advantage in higher yielding sites, while Grout still demonstrates an advantage in the lower yielding 
sites (Figure 1). In addition, Shepherd has a higher energy content than most other barley varieties 
and also offers an advancement in disease resistance over most current varieties to the major 
pathogens of barley in the northern region of Australia. 

Commercial release of Maki by AGT 
Seeds. From left, Adrian Russell, 
Plant Research NZ Ltd; Steve Moore, 
University of Sydney; Gordon Cumming, 
Pulse Australia and Ray King program 
Manager, Pork CRC.
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Figure 1: The performance of Shepherd (NRB03470) against Grout across 36 trials in the 
northern region of Australia

Subprogram 1B: Quality assessment of feed ingredients 
Subprogram leader: Dr John Black (Consultant to industry). 

Key deliverables: 

•	 Adoption, implementation, enhancement and maintenance of NIRS calibrations for the rapid 
measurement of the nutritional quality of cereals for pigs;

•	 Rapid and objective analytical methods for the measurement of nutritional quality in pig feed 
ingredients (other than cereals); and 

•	 Processing methods to increase the nutrient yield from target grains (eg; enzyme applications).

The objectives of Subprogram 1B are to establish the reasons for differences in nutrient availability, 
to rapidly be able to identify such differences and to develop processing and other strategies to 
increase the availability of energy and other nutrients from grains.

Milestones: For the reporting period, the research milestones related to the development of NIRS 
calibrations for grains, milk powders and protein sources. Because of the limited use of milk proteins 
in the Australian pork industry the Research and Development Committee decided to concentrate 
on the development of NIRS calibrations for grains and proteins more widely used or with potential 
for wider use in the pork industry, with particular emphasis on canola seed meal. The research 
milestones for both materials were achieved in the reporting period.

NRB03470 v Grout 2006–07
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%
 o

f 
G

ro
ut

 Y
ie

ld

140.000

120.000

100.000

80.000

60.000

40.000

20.000

0.000

0.
62

2

0.
81

3

0.
96

2

1.
02

5

1.
69

7

1.
76

2

2.
07

3

2.
47

4

2.
50

7

2.
71

6

2.
18

4

2.
91

2

3.
09

5

3.
11

4

3.
37

7

3.
87

7

4.
00

3

4.
21

4



25

Research Program Reports

The commercialisation milestones for the reporting period related to the release of the NIRS 
calibrations to industry. The NIRS calibrations for grains were released in 2008. Those for canola 
seed meal were released in 2009. The latter will better enable canola seed crushers (suppliers) and 
producers to more accurately determine the available lysine levels of canola seed meal and for 
crushers to alter processing conditions to manipulate the available lysine content of the product and 
for producers to access “higher” quality product and to rapidly measure the latter.

Funded projects 

Project Project Title Collaborative Partners Duration
Total Cost 

AUD

1B-101 NIRS calibrations for predicting 
the nutritional quality of feed 
ingredients for pigs.

Qld Dept of Primary Industries 
and Fisheries, QAF Meat 
Industries Pty Ltd and 
Feedworks Pty Ltd

2005–2009 700,600* 
488,000**

1B-102 Processing methods for 
improving the utilisation of 
cereal grains by pigs.

University of Queensland 2005–2009 555,000* 
435,000**

1B-103 Canola meal value chain quality 
improvement.

Australian Oilseed Federation 2005–2007 30,000*

1B-104 Enhancement of NIRS 
calibrations for predicting 
the energy value of weather 
damaged grains.

Qld Dept of Primary Industries 
and Fisheries

2006–2009 300,000* 
390,000**

1B-105 Identification of the key 
attributes affecting starch 
content and availability in 
sorghum grain.

University of Queensland and 
Qld Dept of Primary Industries 
and Fisheries

2006–2009 299,462* 
372,600**

1B-106 Canola meal value chain quality 
improvement – Stage 2a.

Australian Oilseeds Federation 2007–2008 76,000* 
28,000**

1B-107 Improving the efficiency of 
pig feed manufacturing and 
application of additives.

Qld Dept of Primary Industries 
and Fisheries, QAF Meat 
Industries Pty Ltd, Betterblend 
Stockfeeds Pty Ltd, Ridley 
AgriProducts Pty Ltd and 
Feedworks Pty Ltd

2008-2011 502,500* 
606,000**

1B-108 Enhancing NIRS calibrations for 
predicting the nutritional value of 
grains for livestock.

University of Sydney & GRDC 2008-2011 353,619*

1B-109 Enhancing NIRS calibrations of 
grains for livestock – Statistical 
analysis and advice.

NSW DPI & GRDC 2008-2011 238,050*

1B-110 Commercial real-time 
application of NIR calibrations.

Ridley AgriProducts Pty Ltd 2009-2011 150,023* 
252,000**

* Cash ** In-kind: from industry or supporting participants
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Research Highlights for Subprogram 1B
The objectives of Subprogram 1B are to establish the reasons for differences in nutrient availability, 
to rapidly identify and measure these differences, and to develop processing and other strategies to 
increase the availability of energy and other nutrients from cereal grains and oilseed meals. Emphasis 
for the research has been on: 

(i) Enhancing the rapid measurement through near infrared (NIR) technology of nutrient availability 
from cereal grains and canola meal; and 

(ii) Improving the processing of grains to enhance mill throughput, pellet durability as well as nutrient 
availability and feed intake in pigs.

Enhancement of NIR calibrations for predicting nutrient availability

Calibrations for predicting the Digestible Energy content of cereal grains

The NIRS calibrations for predicting the available energy content of cereal grains, established during 
the Premium Grains for Livestock Program, have been enhanced considerably through the Pork CRC 
research. Three experiments measuring the digestibility of cereal grains have been conducted. Whole 
tract and ileal digestibility of energy have been determined on 102 new grain samples comprising 
wheat, barley, triticale and sorghum. Thirty five of the grains were “weather damaged”, with 15 being 
sprouted and 20 being moisture stressed during growth to produce “pinched” grains.

For the first two experiments analysed, whole tract digestible energy content of the grains (DE MJ/kg 
as received) ranged from 13.3 – 14.5 for wheat, 12.3 – 14.3 for barley, and 12.8 – 14.1 for triticale and 
13.8 – 14.8 for sorghum. Corresponding values for digestible energy at the end of the small intestines 
(ileal DE, MJ/kg as received) were 11.1 – 13.5 for wheat, 10.1 – 13.2 for barley, 11.1 – 12.7 for 
triticale and 11.8 – 13.2 for sorghum. Values from 32 grains in the first experiment have been used to 
enhance the NIRS calibrations and have shown a substantial improvement in accuracy. The revised 
calibration predicts whole tract DE with an accuracy of within 0.32 MJ/kg as received compared 
with 0.38 MJ/kg for the original Premium Grains for Livestock Program calibration. Analysis is almost 
completed for the results from the 50 grains from the second experiment and these will be used to 
further enhance the calibrations.

An accurate and rapid method for measuring the energy value of grains is essential for improving the 
formulation of rations for pigs of all ages. A difference of 1 MJ/kg has been estimated to be worth 
from approximately $5 – $18 per tonne (if the price of wheat is $250 per tonne) depending on the 
relative prices of alternative grains, fibre sources and high energy ingredients.

The calibrations have been licensed to seven feed mills and feed test laboratories.
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Calibration for predicting the available lysine content of canola meal

In a collaborative project with the Australian Oilseeds Federation, approximately 240 samples of 
canola meal were produced under a wide range of processing conditions by six oil seed crushing 
plants in Australia. One hundred and seventeen of these samples were selected for measurement 
of total and available (reactive) lysine content, with 102 being produced under regular oil extraction 
conditions and 15 produced under more extreme oil extraction conditions. The total amount of 
reactive lysine in each of the analysed samples is shown below (Figure 2).

Figure 2: The reactive lysine contents (gm/kg) measured in normal and heat treated canola 
seed meal samples

The reactive lysine content of canola meals can range from 13 to 20 g/kg, with extreme examples 
as low as 11 g/kg. The samples were used to develop NIRS calibrations for both total lysine and 
reactive lysine content of canola meal. Samples of canola meal can now be scanned with NIRS 
technology and total lysine predicted with an accuracy of within 0.65 g/kg. Similarly, reactive or 
available lysine content can be measured on any canola meal sample with an accuracy of within  
0.92 g/kg.

Rapid and accurate measurement of the available lysine content of canola meals will allow more 
accurate formulation of diets for pigs of all ages and enhance the use of canola meal at the expense 
of the more expensive soybean meal. More efficient use of canola meal could save the Australian 
pork industry in excess of $450,000 annually. 
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There were large colour differences in the samples with high or low reactive lysine contents as  
shown below.

Light and dark coloured canola meal samples.

 Left sample  Right sample

 Lighter colour  Darker colour

 20.8g/kg reactive lysine 10.9g/kg reactive lysine

 6.0 per cent lysine loss 32.0 per cent lysine loss

Commercialisation of NIR calibrations

The NIRS calibrations developed for pigs, broiler chickens and ruminants  
by the Premium Grains for Livestock Program and enhanced by the 
Pork CRC have been made available to several feed testing laboratories 
across Australia, integrated pork producers, live stock feed manufacturing 
enterprises and grain bulk handlers. The calibrations are being marketed by 
a project managed by the Pork CRC under the trade name AusScan. Previous research has shown 
that the nutritional value of individual grain samples vary widely both within grain species for each 
type of animal and also within a single grain sample across animal types. Traditional methods for 
assessing the value of cereal grains for livestock, test weight (kg/hl) and screenings percentage 
were shown to be poor predictors of the energy values of grains, because it depends greatly on the 
internal structure of the grain. However, the NIRS scans can measure the differences and allows 
grains most suited to pigs, or any other animal enterprise, to be selected with known available 
energy content and relative feed intake value.

Processing methods for improving the utilisation of cereal grains by pigs

Research within the Subprogram has shown that between 2 and 4 MJ/kg of energy in cereal grains 
is not digested in the small intestines, but fermented by microorganisms in the hind-gut with up to 
15 per cent of that energy being lost from the pig as heat of fermentation and methane. The results 
show that the undigested starch, protein and cell wall fractions at the end of the small intestine tend 
to exist as large particles. 
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There is also good evidence that the presence of undigested nutrients at the end of the small 
intestine induces the ‘ileal or intestinal brake’ which slows the rate of passage of digesta through 
the intestines and severely limits the amount of feed eaten through the direct actions of peptides 
released from the ileum and colon on the feeding centres of the brain.

The photographs show scanning electron microscope images of the surfaces of (a) sorghum and (b) 
barley particulates recovered from the ileum of pigs. Undigested feed at the ileum was composed of 
grain particulates containing both starch granules (10- 15 µm) and protein bodies (1-2 µm), together 
with separate ‘fibre’ particles that did not contain starch granules or protein bodies. The ‘pinholes’ 
observed for sorghum and the roughened surfaces of barley particles are characteristic of partial 
enzyme digestion of both starch and protein, and suggest that starch and protein are digested 
essentially in parallel.

Processing techniques that reduce the size of grain particles should therefore increase the rate of 
digestion in the upper sections of the small intestines and thereby increase both the energy available 
to the animal as feed passes through the intestines and the amount of feed eaten. These effects are 
particularly important for sorghum based diets where feed intake has been found to be at least 10 
per cent less than for similarly formulated diets based on wheat.

Laboratory studies of the effects of particle size on the rate and extent of starch digestion have 
shown significantly lower digestion of barley grain particles greater than 1 mm and sorghum particles 
greater than 0.5 mm. A commercial study where wheat and sorghum were ground through either a 
2 or 3 mm hammermill screen to produce meal with different particle sizes, showed an 8 per cent 
improvement in efficiency of feed use by grower pigs when the wheat based, but not sorghum 
based, diets were milled through the 2 mm screen. The reason for the poorer performance of the 
pigs offered the sorghum based diet milled through the 2 mm screen has been postulated to be 
caused by the high amount of dust and poor pellet quality.

 Commonly, the amount of sorghum included in pig diets is limited because of the poor durability of 
pellets. A comparison between two commercial feed mills that included 0, 40 or 60 per cent sorghum 
in the grain mix, showed that for one mill the durability of pellets fell from 95 per cent to 75 per cent 
as the proportion of sorghum in the diet was increased. However, for the second mill, pellet durability 
remained above 95 per cent for all levels of sorghum inclusion. Water activity values, which reflect 
the damage to starch structure during processing, were also substantially higher in the second mill. 

(a) (b)
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A major difference between the mills was rate of throughput which was approximately 9.3 t/hour in 
the first mill compared with 7.5 t/hour for the second mill. The effects of processing temperature, use 
of surfactants and proportion of sorghum in the grain mix on throughput, energy use and laboratory 
digestion of starch in the finished pellets have now been examined at three commercial feed mills.  
The results are being analysed and several processing conditions which influence processing 
efficiency will be chosen to determine the effects on pig performance.

Subprogram 1C: Identification and characterisation of a 
wider range of available feed ingredients for the pig industry. 
Subprogram leader: Dr Ray King.

Key deliverables: 

•	 Identified potential for production of non-traditional or alternative protein and energy sources for 
pigs within existing grain production systems across Australia; and 

•	 Assessment of the nutritional potential of novel protein and energy sources.

Milestones: The milestones for the reporting period relate to the evaluation and availability of a fourth 
“new” alternative ingredient for the pork industry.

Two alternative ingredients have been identified and evaluated or are in the process of evaluation in 
the case of Pearl Millet. The Pork CRC has also identified Dried Distillers Grains (DDG) from ethanol 
production as another alternative ingredient. However, because of the wealth of information available 
on DDG from the US where the material is widely used in pig diets, the Pork CRC decided to defer 
any evaluation or review of the ingredient for the Australian pork industry until more of the material 
becomes available locally or though imports from the US or elsewhere.

Funded Projects

Project Project Title Collaborative Partners Duration
Total Cost 

AUD

1C-101 Evaluation of glycerin (glycerol) 
from biodiesel production 
in pigs.

Murdoch University, Wandalup 
Farms and Department of 
Agriculture and Food WA

2006-2009 36,870* 
91,500**

1C-102 The establishment of a viable 
pearl millet industry to support 
the Australian pork industry.

QAF Meat Industries Pty Ltd, 
CHM Alliance Pty Ltd, Michael 
Castor and HSR Group Pty Ltd

2007-2010 238,875* 
193,000**

* Cash ** In-kind: from industry or supporting participants

Research Highlights for Subprogram 1C
An increasing number of potential nutrient sources for Australian livestock production are now 
becoming available as co-products of the biofuel industries. The major co-product of the ethanol 
industry, distiller’s dried grains and solubles is a valuable ingredient of livestock diets in the US and 
can be used successfully in pig diets at levels of up to 20 – 30 per cent. 
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In addition, co-products from the biodiesel industry are also potential nutrient sources. These 
potential co-products of the biodiesel industry include glycerine, oilseed meals and algae. Several 
R&D programs are investigating the potential of algae to directly fix carbon dioxide released from 
fossil-fuelled power production, treat waste water and provide an oil source for biodiesel production. 
The Pork CRC is actively monitoring developments in this area to identify opportunities for alternative 
ingredients in pig diets that may be available for the pork industry in Australia.
 

Project 1C-101: Evaluation of glycerin (glycerol) from biodiesel production in pigs

The Pork CRC commissioned a study to evaluate feed grade glycerine available in Australia. Initially, 
the chemical composition was determined of 11 samples of crude glycerine obtained from a selection 
of biodiesel manufacturers in Australia. The glycerol content of the samples varied widely (38–96 per 
cent) and some samples contained up to 29 per cent ash and 14 per cent methanol residues (table 1). 

The effect of increasing the level of glycerine in the diet up to 16 per cent was examined in a growth 
study with pigs between 51 and 105 kg live weight. There were no differences in daily feed intake, 
daily gain or feed conversion ratio between the various levels of glycerine. Furthermore, there was no 
evidence that dietary inclusion of glycerine affected any of the parameters of meat quality at slaughter. 
Blood glycerol levels were not affected by dietary treatment during the second week of the experiment, 
but increased linearly with increasing dietary crude glycerol levels in the week before slaughter. 

Table 1: Characteristics of crude glycerine from various biodiesel plants in Australia.

Batch pH
Glycerol

(%)
Moisture

(%)
Ash
(%)

Methanol
(%)

A 3.3 77.0 16.1 2.3 <0.01

B 5.4 94.8 2.0 0.0 <0.01

C 7.6 96.5 1.3 0.0 <0.01

D 9.0 38.4 0.3 4.2 0.14

E 2.3 61.1 2.5 29.4 0.23

F 10.6 66.7 0.2 2.9 11.40

G 10.8 64.5 0.0 3.4 13.94

H 2.7 83.4 10.7 1.5 0.18

I 2.0 76.1 11.7 3.5 1.83

J 2.4 74.5 14.3 4.6 0.55

K 8.6 63.4 1.0 5.6 4.72

Mean 5.9 72.4 5.5 5.2 4.12

Minimum 2.0 38.4 0.0 0.0 <0.01

Maximum 10.8 96.5 16.1 29.4 13.94

Diets containing glycerine were less dusty after mixing, but diets that contained more than 8 per 
cent glycerine formed a firm aggregate within 24 hours of mixing that made them difficult to handle. 
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The results of this study suggest that the difficulty associated with feeding these diets may restrict 
inclusion of feed grade glycerine in pig diets to less than about 8 per cent.

Crude glycerine may play a role in the pork industry by supplying energy to pig diets but will need 
to be at a price that supplies energy cheaper than alternative energy ingredients. Several biodiesel 
plants that are operating in Australia are keen to work with the pork industry to develop glycerine as 
a viable feed ingredient in livestock diets.

Project 1C-102:  The establishment of a viable pearl millet industry to support the 
Australian pork industry

The initial results of the project showed that Pearl Millet is an excellent feed ingredient for pigs. 
However, in a number of agronomic studies conducted in Queensland and Northern NSW, Pearl 
Millet had a consistent but relatively low yield compared to sorghum. The field results suggest that 
the current Pearl Millet varieties available for growers have low yield capabilities and would not 
compete with sorghum as a cash crop. For this reason, the project was cancelled.

Group housed weaner pigs on straw.
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Program 2: Improving Whole Herd Feed Efficiency

Pork CRC Target:  Reduce Herd Feed Conversion (HFC) from 4.3 to 3.6 over the  
life of the Pork CRC 

Improving HFC reduces feed/grain usage and has the same effect on cost of production as reducing 
diet costs. Improvements in HFC will be achieved by optimising efficiency through improved health, 
metabolic efficiency and reproductive capacity. 

Key deliverables:

•	 The capacity to routinely and accurately measure feed intake in individual animals and groups;

•	 Products and management strategies that allow manipulation of feed intake/ feeding efficiency  
in pigs;

•	 Reduced reliance on antibiotics in production systems;

•	 Cost effective nutritional and/ or prophylactic treatments for the prevention of disease;

•	 Products and/or strategies to improve production efficiency;

•	 Reduction in sow culling rates; and 

•	 Lower overall costs of production through more efficient reproductive performance.

Milestones: The research and commercialisation milestones for the reporting period relate to the 
development and availability of equipment/technologies for measuring group feed intake and the 
feed intake of individual pigs in groups (Subprogram 2A).

High yielding feed grains grown for pork production.
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Research by Dr Rob van Barneveld suggests that Lithium Chloride can be used to estimate the 
feed intake of individual pigs in groups and can be used in combination with some of the feeders 
being developed to measure feed delivery to pens of pigs to estimate feed wastage. The latter will 
be tested in the Feedlogics systems installed in two sites by the Pork CRC and its participants in 
Western Australia (Department of Agriculture and Food WA) and Queensland (Cameron, Hall and  
Mc Lean).

Other feeders and feeder devices have reached the point where Intellectual Property (IP) has been 
identified and protected. These include a feeder for measuring and controlling the feed intake of 
individual pigs in groups, one for assessing the feeding behaviour of individual pigs in groups and 
another for measuring and controlling the feed intake of pigs in groups. The different feeders and a 
control system are now installed in commercial facilities.

Progress in the majority of Subprograms has exceeded expectations with outcomes in the areas of 
disease control, reproduction, increasing sow longevity and improving feed efficiency in grower and 
finisher pigs being achieved.

The Subprograms within Program 2 are:

Subprogram Research areas Subprogram leader

2A Measuring feed intake and pig weights in commercial situations. Dr Bruce Mullan

2B Improving the feed intake and performance of pigs immediately 
after weaning.

Professor John Pluske

2C Improving animal health and reducing antibiotic use. Dr Ross Cutler

2D Improving sow reproduction and longevity. Mr. Rob Smits

2E Advanced reproductive technologies. Associate Professor 
Mark Nottle

2F Physiology and manipulation of growth. Professor Frank 
Dunshea

2G Nutritional strategies for sows and grower/finisher pigs. Mr. David Henman

2H Grower/Finisher Cost Reduction. Dr Roger Campbell

Subprogram 2A: Measuring feed intake and pig weights 
in commercial situations
Subprogram Leader: Dr Bruce Mullan, Western Australian Agricultural Authority.

Key deliverables: 

•	 A method for the practical and continuous measurement of feed disappearance to pigs in groups;

•	 A method for the practical and continuous measurement of feed wastage in groups;

•	 Novel methods for the measurement of actual feed consumed by individuals within a group; and

•	 Prediction of disease onset through the application of feed intake measurements.
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The research strategy addresses measurements in order of complexity. Feed disappearance is the 
gross use of feed and does not account for waste or individual variation. Feed wastage coupled with 
feed disappearance does not account for individual variation and actual feed intake is difficult to 
measure without individual animal intervention. In commercial production, even feed disappearance 
is rarely measured in real time (except in liquid feeding systems) and it is far too intensive a measure 
to predict the onset of disease.

Funded projects

Project Project Title Collaborative Partners Duration
Total Cost 

AUD

2A-101 Prediction of feed intake by 
individual pigs housed in groups 
using lithium chloride.

CHM Alliance Pty Ltd and QAF 
Meat Industries Pty Ltd

2006–2008 102,997* 
158,000**

2A-102 Novel and improved methods to 
measure individual feed intake 
of individual pigs in groups.

Department of Primary 
Industries (Victoria), University 
of Adelaide and QAF Meat 
Industries Pty Ltd

2006–2009 270,000* 
618,256**

2A-103 Practical and continuous 
measurement of feed intake and 
pig weight.

SARDI and QAF Meat Industries 
Pty Ltd

2006–2009 430,000* 
690,000**

2A-104 Evaluation of feeding 
strategies and measurement 
of feed consumption using the 
Feedlogics system.

Department of Agriculture and 
Food (WA)

2006–2007 283,921* 
204,364** 

2A-105 Development and evaluation of 
feeding strategies to improve 
feed conversion efficiency in 
growing pigs.

CHM Alliance Pty Ltd 2006–2007 195,763* 
172,500**

* Cash ** In-kind: from industry or supporting participants

Research Highlights for Subprogram 2A
A number of feeders and/or devices have been developed for measuring feed delivered at the feeder 
level and for measuring and controlling the feed intake of individual pigs in a group. All have been 
refined and are in the “final’ stages of testing under commercial conditions and Intellectual Property 
(IP) evaluation and protection. 

Image analysis for estimating the weight of individual pigs in groups has also progressed to the stage 
where the system, and in particular the algorithms, are being protected. Similarly, Project 2A 102 has 
resulted in the development of a new Radio Frequency Identification (RFID) tag and an associated 
feeder for measuring the feeding behaviour of individual pigs in groups. The system is designed to 
identify pigs that are not eating and potentially to flag the possibility of a disease outbreak or other 
environmental factors constraining feed intake.

The system has proven very accurate in detecting diet and age related changes in feeding behaviour 
and feed intake and is currently being evaluated under commercial situations in one of the Pork 
CRC’s commercial participants. 
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Project 2A 101 

This project initially indicated that lithium chloride might be used to determine the feed intake of 
individual pigs in groups. However, a number of commercial studies involving detailed measurement 
of individual pig feed intake proved that the technology was not accurate enough to be used as a 
reliable indicator of feed intake. The project was cancelled in 2008.

Projects 2A 104 and 105

The two projects involve the use of automatic blending and feed delivery systems (Feedlogics) 
funded by the Pork CRC and the Department of Agriculture and Food Western Australia (DAFWA) and 
Cameron Hall and McLean one of the Pork CRC’s commercial participants based in Queensland. Both 
projects have been extended and are part of the Pork CRC and APL base funding agreements.

The systems have provided excellent data on the performance capabilities of Australian genotypes 
under both commercial and semi commercial situations.

Project 2A-105:   Development and evaluation of feeding strategies to improve 
feed conversion efficiency in growing pigs

The results from Queensland have demonstrated that the feed efficiency of pigs can and does 
decline quite rapidly with increasing time and weight over the last 4 – 5 weeks of growth or between 
approximately 65 and 100 kg live weight. The facility has also been used to demonstrate the extent this 
decline in efficiency can be alleviated by the strategic use of the metabolism modifiers, Paylean and 
Reporcin. The results were reported in the 2007 – 2008 annual report. They showed that combining 
the two technologies during the last four weeks of growth in female pigs improved growth rate by 25.4 
per cent and feed efficiency by 34.6 per cent suggesting the decline in efficiency is related to protein 
deposition and may be pig or genotype related. The change in feed: gain is shown in Figure 3.

Figure 3: The effects of including Ractopamine (Paylean) (PL) at 5ppm in the diet for 28 days 
commencing at 74 kg and treating pigs with Reporcin (pST) for the last 14 days on the feed: 
gain of female pigs under commercial conditions.
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Project 2A-104:  Modern Genetics – Responses to Dietary Lysine

In an experiment conducted in the DAFWA facility researchers investigated the responses of male and 
female pigs between 20 and 50 kg to six levels of dietary lysine. The results are shown in Figure 4.

The results showed that contrary to current industry recommendations and beliefs the sexes differ in 
feed efficiency even at the early stage of development, with males being more efficient and having a 
higher requirement for lysine (0.8 g available Lysine:MJ DE) than females(0.7 g available Lysine:MJ 
DE). Equally as interesting was the excellent feed efficiency achieved by both sexes but particularly 
by males.

On the higher lysine diets the males achieved a feed: gain ratio of only 1.6. The latter is equivalent 
to that reported for broiler chickens and shows that the genetics used in the investigation are as 
good as those available anywhere in the world. Excellent and global leading feed efficiencies have 
since been recorded for the same genotype grown to heavier weights and for one other Australian 
genotype grown from 20 to 100 kg. 

Figure 4: The effects of dietary available lysine (g/MJ DE) on the feed: gain of female and male 
pigs between 22 and 53 kg live weight

The results demonstrate the efficiency with which pork can be produced and have provided 
producers and industry nutritionists and consultants with information on the performance capabilities 
and amino acid requirements of modern Australian genotypes. The findings have large commercial 
and economic implications.
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Feeding pigs – How many diets between 20 and 100 kg?

Research under this project has also demonstrated that considerable economic and environmental 
inefficiencies might be associated with the current diet change strategies used commonly in the 
Australian pork industry.

The researchers investigated the economic impact of changing the pig’s diets on three occasions 
between 20 and 100 kg (current practice) versus changing diets weekly to better match the animals 
changing amino acid requirements or the use of a single diet formulated for pigs weighing 60–65 kg.

The results showed that changing the diet weekly improved net return by some $3.00/ pig compared 
to current practice. Interestingly however, pigs offered the single diet grew slower and were less 
efficient up 60 – 65 kg than those on the other two treatments but grew faster and were significantly 
more feed efficient from 65 – 100 kg than those on the other two treatments. The overall effect was 
that using the single diet also improved overall profitability by some $3.00/ pig.

The results show that better matching the diet to the pigs changing requirements significantly 
reduces feed costs without affecting growth performance or carcass characteristics. The 
implementation of such a strategy however, requires the use of specialised feed equipment or 
systems and can be difficult to organise logistically with conventional feeders and silo systems.

The use of a single diet is relatively easy to implement and reduces the complexity of the milling 
and delivery of diets across production businesses. The strategy, which relies on the ability of pigs 
to exhibit compensatory growth after a period of nutrient restriction, has considerable potential to 
reduce feed costs and will be investigated further under commercial situations.

Subprogram 2B: Improving the feed intake and 
performance of pigs immediately after weaning
Subprogram Leader: Professor John Pluske, Murdoch University.

Key deliverables:

•	 Novel molecules and feed ingredients (eg; grains, plant extracts, and inherent plant compounds) 
that can be used to stimulate or suppress feed intake in pigs;

•	 Elimination of post-weaning growth checks and the promotion of gut development through 
stimulation of feed intake;

•	 Improved carcass quality through manipulation of feed intake in growing pigs; and 

•	 Identified gene markers, quantitative trait loci and genetic receptors for feed intake.
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Funded projects

Project Project Title Collaborative Partners Duration
Total Cost 

AUD

2B-101 Strategic use of fat and fibre 
to improve the efficiency of 
finisher pigs.

QAF Meat Industries Pty Ltd 2005–2008 180,516* 
302,580**

2B-102 The manipulation of growth and 
physiology in the young pig.

Murdoch University, University 
of Sydney, Department of 
Primary Industries (Victoria), 
Department of Agriculture 
and Food (WA) and QAF Meat 
Industries Pty Ltd

2005–2009 429,614* 
1,175,043**

2B-103 Strategies to enhance the 
performance of pigs immediately 
after weaning.

QAF Meat Industries Pty Ltd, 
Department of Agriculture 
and Food (WA) and Murdoch 
University

2005–2009 600,000* 
1,196,641**

2B-104 Protein restriction and 
subsequent growth.

Department of Primary 
Industries (Victoria) and QAF 
Meat Industries Pty Ltd

2005–2008 185,000* 
1,045,645**

2B-106 Development of semi-moist 
extruded creep feeds to 
promote gastro-intestinal tract 
development, feed intake and 
subsequent weaning weights.

CHM Alliance Pty Ltd, QAF 
Meat Industries Pty Ltd and 
Australian Pork Farms Group

2006–2008 233,200* 
397,500**

* Cash ** In-kind: from industry or supporting participants

Research Highlights for Subprogram 2B

Project 2B-101:   Strategic use of fat and fibre to improve the efficiency of  
finisher pigs 

The project is now completed and a final report is being prepared. The last study in the project took 
the original findings on the effects of fat and fibre on the performance of pigs during the last four to 
six weeks of growth and compared the performance of pigs over the last six weeks of growth offered 
a conventional finisher diet, a higher fat diet or a higher fibre diet during the same period against 
pigs offered the higher fat or fibre diets for the first and last three weeks of the experimental period. 
The final strategy involved the control diet for the first three weeks followed by a diet with the same 
digestible energy level but containing a higher level of fat and the previously determined optimum 
level of Neutral Detergent Fibre (NDF) (19 per cent) for the last three weeks.

The results showed that using either the higher fat or higher fibre diets for the first three weeks 
followed by the opposite diet for the last three weeks improved feed conversion efficiency over the 
six week period by 6.1 per cent , increased carcass weight and maintained P2 fat thickness at the 
same level as pigs offered the control or conventional diet.
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Overall the project has provided producers with a range of new dietary strategies for enhancing the 
efficiency and growth rate of pigs during the finishing stages of production. Using higher fat and 
higher fibre diets in combination will enable costs to be further reduced and throughput increased 
without concern about the use of higher fat or higher fibre diets alone on increasing carcass P2 fat 
thickness or reducing carcass weight respectively.

Nevertheless, the most profitable strategy was associated with the addition of 5 per cent fat (tallow) 
to the diet offered during the entire six week period. The strategy which involved maintaining dietary 
DE content at approximately 14 MJ/kg improved profitability compared to the control diet by $4.80/ 
pig for males and by $5.80/ pig for females. The results question current diet strategies for finisher 
pigs and further demonstrate the large impact the implementation of a simple strategy can have on 
the efficiency and profitability of production.

Project status

The project is complete and the results, their implications and recommendations will be published in 
a final report and communicated to industry nutritionists and pork producers.

Project 2B-102:  The manipulation of growth and physiology in the young pig

Project status

This project finished on June 30th 2009, and a final report of experiments conducted within the project 
by Murdoch University, the Department of Agriculture and Food WA (DAFWA), and DPI-Werribee/ 
University of Melbourne has been submitted. Work is ongoing at the University of Sydney/ Charles Sturt 
University, and is anticipated to be completed by December 31st, 2009.

Previous experiments in this project have studied the roles of oxytocin and medium-chain triglycerides 
(MCT) from coconut oil on aspects of production and survival pre- and post-weaning, and the incidence 
of post-weaning diarrhoea (PWD) after weaning. A recent experiment was conducted at Murdoch 
University with DAFWA, examining three diets that were formulated to evaluate if inclusion of MCT in 
weaner diets could influence post-weaning production and assist in the control of PWD. The diets 
used in the experiment were: 

(i) Control diet (Olaquindox + ZnO);

(ii) MCT added at 0.5 per cent to the diet; and

(iii) MCT added at 3 per cent of the diet.

A mild challenge with an enterotoxigenic strain of E. coli was given to half of the pigs within each 
diet group. Results showed a positive effect of the inclusion of MCT at 3 per cent on daily gain, 
which was comparable to that of the control diet. There was no effect of dietary treatments on other 
production indices, blood metabolites or haematological indices measured. The E. coli challenge 
induced mild diarrhoea (seen as a higher faecal consistency score (Figure 5) accompanied by a 
higher E. coli shedding in the challenged pigs during the infection period (days 4-7 post-weaning; E. 
coli x time interaction; P<0.001). This was not different between diets, although there was a statistical 
tendency (P=0.094) for pigs fed the positive control diet and 3 per cent MCT to have a lower faecal 
consistency score (firmer faeces) than pigs fed 0.5 per cent MCT (Figure 5).
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Figure 5: Effects of feeding different diets and experimental E. coli challenge on faecal 
consistency score after weaning

Faecal consistency scale: 1 = firm, well formed; 2 = soft; 3 = loose; 4 = watery; 5 = watery, with blood.

Other studies in this project conducted at the University of Sydney and Charles Sturt University have 
investigated differences in the composition of colostrum and milk from sows and gilts to further our 
knowledge into reasons why sow progeny perform better and have lower mortality than gilt progeny. 
The research team, including Pork CRC-funded PhD student Ms Pauline Geale, has identified 
differences between gilts and sows in the expression of certain proteins in colostrum, and these are 
being characterised. Their evidence also suggests that the faster growth rate of progeny reared on 
sows may be partly explained by the higher protein concentrations in sow colostrum. Furthermore, 
Ms Geale has been working with a group of dietary carbohydrates found in colostrum and milk called 
sialyl-oligosaccharides, which are integral to the development of cognitive function in the brain and 
the functional integrity of the mucosal surface of the small intestine, among other tissues. Sialic acid 
comprises a family of nine carbon acidic sugar molecules that provide key monosaccharide units 
for brain gangliosides and glycoproteins. Ms Geale’s study found less sialic acid in gilts’ colostrum 
and milk than in that of sows, which will result in less sialic acid being available for incorporation into 
brain tissues and the mucosal surface of the gastrointestinal tract.  
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It is possible therefore that cognitive processes in gilt progeny may be compromised that in turn may 
influence sucking behaviour. The sialic acid content of colostrum may be important in promoting 
piglet growth (and also possibly health), which could have implications for both piglet management 
(e.g., cross-fostering methodologies) and open up the possibility of dietary supplementation of gilt 
progeny at farrowing with exogenous sources of sialic acid.

The effects of rearing gilt and sow progeny on gilts and sows is shown in table 2. Gilt progeny 
perform better when reared on sows and the results from Ms Pauline Geale suggest the difference 
might be related to sow colostrum having a higher protein content and containing higher levels of 
sialic acid that that of gilt colostrum. The results suggest that through to weaning at least it is the dam 
the piglet is reared on that has the biggest effect of pre weaning performance and weaning weight.

Table 2: Model-based mean live weights (kg) per piglet treatment group for gilt and sow progeny 
reared on gilts or sows. Different superscripts within rows indicate significance (P<0.05)

Age
Gilt Reared Sow Reared

Gilt-born Sow-born Gilt-born Sow-born

Birth 1.4a 1.6b 1.4a 1.6b

4 wks 6.6a 7.0b 7.5c 7.7d

Project status

Apart from some continuing research at Charles Sturt University, the project is essentially complete 
and a final report has been prepared and will be released to industry in 2009. The results of the 
project have demonstrated a number of factors some yet to be fully elucidated that have a marked 
impact on the performance of pigs in early life and that can continue to influence performance and 
health through to maturity.

A number of patents have been applied for based on the results of research conducted with medium 
chain triglycerides at Murdoch University and the science has been of the highest order. At least 
three technologies have been identified that have immediate applicability to the Australian pork 
industry and that address one of the major factors identified as a driver of overall performance 
and profitability - namely the birth weight of piglet. The discoveries from Project 2B 102 will enable 
interventions to be employed both before and after weaning to help improve the performance and 
health of piglets born light or born to gilts.

Project 2B 103:   Strategies to enhance the performance of pigs immediately after 
weaning – pigs at risk?

This research project is led by Dr Rebecca Morrison and Dr Cherie Collins at Rivalea (formally QAF 
Meat Industries) and is closely linked with Project 2B 102.

The research team has identified and quantified the risk factors associated with poor pre-weaning 
and post-weaning performance and survival. They have identified birth weight, teat position and the 
parity of the dam as major risk factors determining pre-weaning performance and survival and are 
investigating various interventions particularly for pigs identified as at high risk.
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Pigs at risk of poor overall performance and reduced survival are those with:

1. A birth weight less than 1.2 kg; and 

2. A weaning weight of 5.5 kg or less.

The progeny of gilts tend to fall into both risk categories and the interventions discovered from 
Project 2B 102 and others will help minimize the potentially poor outcomes for these animals.

The latest research outcomes from what is a large and comprehensive project have established 
that birth and weaning weight are major drivers of overall performance and profitability. The latter 
is shown in table 3 which summarises the effects of birth weight and age at weaning (22 and 29 
days of age) on the performance of pigs through to 152 days of age. In line with previous findings 
pigs with a birth weight of 1.2 kg or less produced a carcass at 152 days 6.5 kg lighter and fatter 
than those of normal birth weight. The pigs of lighter birth weight represented some 21 per cent 
of the total population and apart from performing poorer and producing a fatter carcass than their 
heavier birth weight counterparts only 46 per cent survived to 152 days of age. The results clearly 
demonstrate the need to investigate means of increasing birth weight and/ or the immune status of 
pigs born light. Both areas are being covered in Pork CRC Projects 2F 101 and 2F 103.

Table 3: effects of birth weight on the performance of pigs to 152 days of age

Birth weight Light (<1.2 kg) Normal (>1.2 kg) Significance

Daily gain from Birth – 152 days (g)   585     641  <0.001

Carcass weight (kg)   69.4    75.9  <0.001

P2 (mm using carcass weight as a covariate)   9.5     8.5  <0.001

The effect of weaning age on pig performance to 152 days of age is shown in table 4. As expected, 
pigs weaned at 29 days of age were heavier at weaning than those weaned at 22 days. However, 
in contrast to industry expectations and beliefs the difference in weight had actually reversed by 68 
days of age and at 152 days of age pigs weaned at 22 days had a slightly heavier carcass weight 
than those weaned at 29 days of age. Interestingly pigs weaned at 29 days of age had a lower P2 at 
152 days of age than those weaned at 22 days.

The results show that increasing weaning weight by increasing age at weaning may have negative 
effects on the overall performance of pigs especially in set time systems. The results also show how 
effects in early life have long term consequences. The lower P2 fat thickness of pigs weaned at 29 
days of age is probably the consequence of these animals experiencing a lower energy Intake during 
their longer period on the sow compared to those weaned at 22 days.

Table 4: effects of weaning age on the performance of pigs to 152 days of age

Weaning Age (d)   22  29 Significance 

Weaning weight (kg)   5.92  7.72 < 0.001

Weight at 68 days of age (kg)   28.8  27.6   0.015

Carcass weight (kg -152 days)   76.0  74.9   0.077

P2 (mm)   9.0  8.4   0.05
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Creep Feeds

The project also established that the use of expensive creep feeds containing high levels of milk 
powder, lactose and ingredients such as fish meal had no effect on the pre weaning or post weaning 
performance of pigs. Indeed pigs offered a cheaper creep diet based largely on ingredients used 
more commonly in grower diets actually ate more feed before and immediately after weaning though 
neither creep feed had a significant effect on overall performance

Weaner Diets

The researchers also reported that the cost and complexity of the diet offered pigs for the two weeks 
after weaning had little effect on the overall performance of pigs weaned at 27 days of age. Indeed 
for pigs weighing 6.5 kg or more at weaning the use of the higher cost diet reduced profitability at 
150 days of age by $3.00 – $5.00/pig.

The results question current thoughts and practices on the management and nutrition of pigs 
before and immediately after weaning. The results of a total of eight experiments within the 
project will be available in 2009. This is an excellent research project involving good industry and 
academic collaboration. 

Project status

The information from this project has quantified the pre-weaning and post-weaning factors affecting 
the performance and survival of piglets from birth to sale at 100 kg live weight. The information along 
with potential and proven intervention strategies for improving the performance and survival of pigs 
at risk will be published as a management manual for producers in 2009. The results to date and 
their commercial implications have been widely disseminated to Industry.

Subprogram 2C: Improving animal health and reducing 
antibiotic use
Subprogram Leader: Dr Ross Cutler, (Ross Cutler & Associates).

Key deliverables:

•	 Nutritional, genetic, immunological and management solutions for the control and/ or reduction 
of disease and mortality in pigs as an adjunct to existing medication programs in all growth 
phases; and 

•	 Development of nutritional strategies and further improvement of metabolic modifiers and their 
mode of application (eg; Ractopamine, porcine somatotropin) to improve lean tissue disposition. 
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Funded projects 

Project Project Title Collaborative Partners Duration
Total Cost 

AUD

2C-101 Management strategies to aid 
in the control of proliferative 
enteropathy.

NSW Department of Primary 
Industries

2005–2008 97,615* 
277,526**

2C-102 Detection and strain typing of 
Brachyspira hyodysenteriae 
to support swine dysentery 
eradication and control.

Murdoch University, Australian 
Pork Farms Group and QAF 
Meat Industries Pty Ltd

2005–2008 159,995* 
416,114**

2C-103 Evaluation of grower pig and 
sucker pig APP vaccination 
programs.

Australian Pork Farms Group 
and Department of Primary 
Industries (Victoria)

2005–2007 193,380* 
554,000**

2C-104 Controlled exposure as a 
management tool for Glasser’s 
disease.

Qld Department of Primary 
Industries and Fisheries and 
Australian Pork Farms Group

2005–2009 300,000* 
683,000**

2C-105 Probiosis – a novel strategy 
for improved gut health and 
feed conversion efficiency in 
pigs without over-reliance on 
antibiotic growth promotants.

NSW Department of Primary 
Industries

2006–2010 358,500* 
962,087**

2C-106 Development of a serological 
ELISA test for detection of herds 
with swine dysentery.

Murdoch University and 
Australian Pork Farms Group

2007–2009 260,638* 
213,464**

2C-107 Manipulating the environment 
in the porcine large intestine to 
help control swine dysentery.

Murdoch University, Department 
of Agriculture and Food (WA) & 
CHM Alliance Pty Ltd

2008-2010 198,122* 
305,846**

2C-108 The use of nucleotides, 
functional amino acids and 
vitamins to stimulate feed intake, 
enhance GIT development and 
immunity in the pre- and post-
wean piglet for lifetime growth 
performance.

Murdoch University & the 
Department of Agriculture and 
Food (WA) 

2008-2009 42,720* 
54,000**

2C-109 Development of a semi-
quantitative real-time diagnostic 
assay for ileitis.

NSW Dept of Primary Industries 2008-2010 182,399* 
334,934**

2C-114 Evaluating the replacement of 
zinc oxide with an encapsulated 
zinc oxide product as a means 
of controlling post-weaning 
diarrhoea in piglets.

Zamira Life Sciences  
(formerly OzBio Pharms Pty Ltd)

2008-2010 23,756* 
29,400**

* Cash ** In-kind: from industry or supporting participants
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Research Highlights for Subprogram 2C

Project 2C-101:   Management strategies to aid in the control of proliferative 
enteropathy 

Project 2C-102:   Detection and strain typing of Brachyspira hyodysenteriae to 
support swine dysentery eradication and control

Both projects have been completed and final reports are available on the Pork CRC web site. The 
results from both projects have been widely disseminated to industry. 

Project 2C 101 demonstrated that Lawsonia intracellularis can persist for up to two weeks in faeces 
and spread the disease to naïve pigs. The researchers led by Dr Alison Collins at NSW DPI also showed 
that cleaning and disinfection of conventional pens prevents the transmission of L.intracellularis. This is 
the first demonstration of the efficacy of cleaning and disinfection alone to prevent the transmission of 
L.intracellularis infection to naïve pigs.

The research showed that pigs that have recovered from the disease are not carriers of the organism 
and consequently not a source of infection for naive pigs. The project also demonstrated how difficult 
it is to control the spread of the disease in eco shelters but did provide good epidemiological type 
information on the development of the disease in these systems. Based on industry surveys the 
outcomes from the project have been adopted widely by industry to assist in the control of a disease 
that affects 100 per cent of Australian pigs.

Dr David Hampson and his team at Murdoch University have serotyped the strains of Brachyspira 
hyodysenteriae that exist in the Australian industry. Doing this has provided information on the 
sensitivity of the strains to medications commonly used to control swine dysentery in the industry.

The researchers showed there is increasing resistance to some of the antibiotics commonly used to 
treat swine dysentery by the Australian pork industry.

The results showed that most strains isolated were susceptible to Monensin and the Pork CRC data will 
be used as part of a package to have Monensin registered for the control of the disease.

Brachyspira hyodysenteriae was also isolated from wild pigs highlighting another source of infection 
to commercial herds.



47

Research Program Reports

Project Status

Both projects are now complete. New projects designed to better and more rapidly detect the two 
disease causing organisms have been commissioned.

Project 2C-103:   Evaluation of grower pig and sucker pig APP vaccination 
programs

A research team led by Dr Peter McKenzie has developed a vaccine and vaccine administration 
technology which significantly enhances the pigs immune response and reduces the incidence and 
severity of the disease compared to current vaccines. The new system also reduces the number of 
vaccine doses required to only one. 

Project Status

The vaccine has been commercialised and has had a marked effect on reducing the incidence and 
severity of the disease in two of Australia’s largest pork production businesses. 

The Pork CRC received an Excellence in Innovation Award from the CRC Association in 2009 for the 
development of the vaccine. The vaccine is available from two licensed laboratories. The laboratories 
are ACE Laboratories (Gildea Lane, Bendigo East, Victoria 3550 Phone 03 5443 9665) and VDPI 
(1 Park Drive, Bundoora, Victoria 3083 Phone 03 9479 2995).

Project 2C-104:  Controlled exposure as a management tool for Glasser’s disease

The project has experienced delays and set-backs due to difficulty in growing the causative 
organism and in the efficient implementation of production based studies because of the wide range 
of serotypes that exist in the industry.

Project Status

A new approach to controlling the disease has been developed by Dr Conni Turni, the principal 
investigator. This will be tested with the assistance of industry veterinarians in 2009 – 2010. The 
project nevertheless developed a new PCR test for H.parasuis and genotyping and testing services 
for veterinarians and producers. 

Project 2C-105:   Probiosis – a novel strategy for improved gut health and feed 
conversion efficiency in pigs without over-reliance on antibiotic 
growth promotants

The project led by Dr Toni Chapman involves a Pork CRC Postgraduate student (Ms Larissa 
Beale). The project is investigating a novel means of altering the balance between pathogenic and 
commensal E.coli strains in the gastro intestinal tract of piglets before weaning to control E.coli 
related diarrhoea. 

Project Status 

The project has met all milestones and the “new” product will be field tested in 2009. 
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Project 2C 106:   Development of a serological ELISA test for detection of herds 
with swine dysentery

Project Status 

The project has met all milestones and a commercial kit is available and commercialisation is being 
discussed with an international diagnostics company. 

Project 2C 107:   Manipulating the environment in the porcine large intestine to 
help control swine dysentery

Professors John Pluske and David Hampson; Dr Christian Hansen Animal Research Institute, 
Murdoch University, Murdoch WA

Project status

Swine dysentery (SD) is a major endemic disease in most pig-rearing areas in the world, and is 
currently present in a number of herds within Australia. SD results from infection of the large bowel 
by Brachyspira hyodysenteriae, a pathogenic anaerobic intestinal spirochaete. In association with 
other anaerobic microbiota that are present in the large intestine, the spirochaete induces severe 
mucohaemorrhagic colitis. The disease is seen particularly in grower and finisher pigs, and can have 
a severe impact on production efficiency. In severe cases, it can cause death. New approaches, 
due to the increasing occurrence of antimicrobial resistance in B. hyodysenteriae strains and (or) 
prohibition on the use of antimicrobials, are required to ameliorate the disease.

In the first experiment, researchers tested the hypothesis that diets containing the following 
carbohydrates: (i) galactans (from lupins) and (ii) inulin (a b2-1 fructan derived from chicory roots), 
could prevent SD after experimental infection with B. hyodysenteriae. The study had a 2x2 factorial 
design so four diets were formulated based on triticale and barley and supplemented with canola 
meal (Diet 1; canola meal added at 185 g/kg of diet), lupins (Diet 2; lupins added at 220 g/kg of 
diet), canola meal and inulin (Diet 3; canola meal added at 185 g/kg of diet and inulin added at 80g/
kg of diet) and lupins and inulin (Diet 4; lupins added at 220 g/kg of diet and inulin added at 80 g/
kg of diet). A total of 40 pigs, 10 pigs per diet, weighing 21 ± 2.8 kg, were allowed to adapt to the 
diets for two weeks and then each pig was challenged with a broth containing ~108 viable cells of 
B. hyodysenteriae. All pigs were euthanized at the end of the study and gastro-intestinal samples 
harvested for further analysis. 

The incidence of SD was recorded during the study, as were the number of pigs that were both 
culture-positive (that is, when faecal swabs taken from pigs showed growth of B. hyodysenteriae 
on agar plates) and PCR-positive (that is, when polymerase chain reaction was used to detect B. 
hyodysenteriae) for B. hyodysenteriae. The data suggested that feeding inulin under the conditions 
of experimental infection reduced the number of pigs positive for B. hyodysenteriae (table 5). This 
caused 0/ 10 pigs fed inulin to show any clinical signs and symptoms of SD. In contrast, pigs fed no 
inulin or no lupins had the highest incidence of disease. Feeding 220 g/kg whole lupins delayed the 
onset of disease, but did not ameliorate the disease per se. The second experiment in this project 
will examine inclusion levels of 20, 40 or 80 g inulin/kg of diet on the incidence of SD, to examine 
whether the disease can be ameliorated at lower levels of added inulin, which in turn will reduce the 
cost of feeding such a diet.
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Table 5. The number of pigs culture- or PCR-positive for B. hyodysenteriae post-infection after 
being fed diets containing inulin and (or) lupins

Diet Number

1 2 3 4

Inulin, g/kg of diet 0 0 80 80 Statistical P-values

Lupin, g/kg of diet 0 220 0 220 Inulin Lupin Inulin × Lupin

No. of pigs per diet 10 10 10 9

Pigs culture-positive  
in colon digesta

8 5 1 2 0.001 0.487 0.149

Pigs PCR-positive in 
colon digesta

8 5 1 2 0.001 0.487 0.149

Subprogram 2D: Improving sow reproduction and longevity
Subprogram Leader: Mr Rob Smits, QAF Meat Industries.

Key deliverables:

•	 Nutritional, genetic and management strategies to improve the productive capacity of the gilt over 
her lifetime; and 

•	 Intervention strategies to reduce seasonal fertility.

Funded projects 

Project Project Title Collaborative Partners Duration
Total Cost 

AUD

2D-101 Management strategies to 
improve the growth performance 
of gilt progeny.

University of Sydney, NSW 
Department of Primary 
Industries and QAF Meat 
Industries Pty Ltd

2005–2007 218,840* 
578,602**

2D-102 Supplementation of sow feed 
with omega 3 fatty acids to 
improve performance and health 
of piglets.

QAF Meat Industries Pty Ltd 2005–2007 49,720* 
156,177**

2D-104 Management strategies to 
maximise sow longevity and 
lifetime performance.

CHM Alliance Pty Ltd, QAF 
Meat Industries Pty Ltd and 
SARDI

2005–2009 704,501* 
4,029,920**

2D-105 Development of ovulation 
synchronisation protocols to 
facilitate natural mating and AI 
Breeding Systems?

University of Adelaide 2005–2007 185,887* 
209,251**

2D-107 Do changes in steroid sensitivity 
and melatonin underpin 
seasonal infertility?

University of Adelaide, SARDI 
and QAF Meat Industries Pty 
Ltd

2006–2009 155,472* 
482,586**
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Project Project Title Collaborative Partners Duration
Total Cost 

AUD

2D-108 Improving reproductive 
performance during seasonal 
infertility. Identification of  
“at-risk” sows and the role of 
oocyte quality. 

The University of Sydney, PIC 
Australia, QAF Meat Industries 
Pty Ltd and CHM Alliance  
Pty Ltd

2006–2009 104,412* 
532,484**

2D-109 Using GnRH analogues to 
address seasonal infertility  
in pigs.

University of Adelaide and CHM 
Alliance Pty Ltd

2006–2008 180,066* 
240,068**

2D-110 Determining the effects of 
season on ovarian development 
and early pregnancy returns.

University of Adelaide, SARDI & 
Feedworks Pty Ltd

2006–2009 171,114* 
372,432**

2D-111 Measurement and comparison 
of feed intake and growth 
performance during lactation 
and wean-finish of gilt progeny 
pigs cross-fostered onto 
multiparous sows.

QAF Meat Industries  
Pty Ltd

2007–2009 73,400* 
324,386**

2D-112 Nutritional manipulation of 
corpus luteum development 
during early pregnancy to 
increase embryo survival and 
litter size.

QAF Meat Industries Pty Ltd 
and SARDI

2007–2010 473,984* 
330,074** 

2D-113 Induction of oestrus in 
lactating sows.

University of Sydney and QAF 
Meat Industries Pty Ltd

2007–2008 62,500* 
24,005**

2D-114 Using dietary betaine 
supplementation to alleviate 
summer infertility and improve 
litter size.

University of Adelaide, 
Australian Pork Farms Group, 
QAF Meat Industries Pty Ltd & 
SARDI

2008-2010 188,970* 
123,472*

2D-117 The epidemiological and 
physiological investigation of 
milking disorders.

QAF & CSU 2008-2010 130,200* 
283,400**

2D-118 Improving lactation performance 
and sow longevity with pST 
and combinations of CLA 
and betaine.

QAF Meat Industries Pty Ltd 2009–2010 28,040* 
13,680**

2D-119 Pregnancy & lactation 
interventions to increase 
progeny birth weight, growth & 
survivability.

University of Adelaide, QAF 
Meat Industries Pty Ltd & 
Australian Pork Farms Group

2009–2010 150,038* 
296,512**

* Cash ** In-kind: from industry or supporting participants
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Research Highlights for Subprogram 2D
In September 2008, a workshop was held in Melbourne to discuss lactation performance of sows 
and pre-weaning survival. Over 40 consultants, researchers, and scientists met with Industry 
participants to discuss the known areas of research and industry experience to define the factors 
contributing to lactation from a nutritional, physiological, management, health and genetic focus. The 
two day workshop reviewed what is known in each area and identified the key drivers for improved 
lactation performance and efficiency of production from the farrowing house. As a result, tenders 
for projects that addressed ways to increase milk production or improve pre-weaning growth and 
survival were called. In January 2009, five new projects were selected and funded to provide new 
data and solutions to these industry problems:

•	 Project 2D-116 – Late gestation diet modification to increase the onset of lactation;

•	 Project 2D-117 – An epidemiological and physiological investigation of milking disorders in 
commercial piggeries;

•	 Project 2D-118 – Improving lactation performance and sow longevity with pST during lactation;

•	 Project 2D-119 – Pregnancy and lactation interventions to increase progeny birth weight and 
weaning weight; and 

•	 Project 2C-110 – Improving health of neonatal piglets by enhancing immunoglobulins

Project 2D-111: Measurement and comparison of growth performance in  
 lactation and wean to finish performance of gilt progeny pigs  
 cross-fostered onto multiparous sows (project completed)

Following on from the project of Dr Yvette Miller and Dr Trish Holyoake where they identified gilt 
progeny have an inferior lifetime growth compared to sow progeny (Project 2D-101), Mr Rob Smits 
and Dr Cherie Collins evaluated the commercial response to swapping (fostering) gilt progeny onto 
older parity sows on growth, health and feed efficiency over their lifetime at Rivalea Australia (formally 
QAF Meat Industries). In a study using 240 litters from gilts and older sows at Corowa Research and 
Innovation Unit, the researchers compared fostered and unfostered piglets on either gilts or sows 
when fostered within the first day of birth after the start of nursing. The aim of the experiment was 
to determine if fostering gilts to older sows would improve lifetime performance whilst the reciprocal 
progeny from sow litters were able to increase the milking capacity of gilts. The researchers found 
that gilt progeny fostered onto sows for rearing grew significantly faster to weaning and that this 
weight advantage continued through to 21 weeks of age (table 6). Sow progeny fostered onto and 
reared by gilts tended to be restricted in pre-weaning growth by the gilts limited ability to produce 
enough milk. The research highlighted the inherent limitation of the gilt in her lactation potential. It also 
debunked a widely held assumption that fostering piglets is detrimental to mortality and pre-weaning 
growth. In fact, the researchers reported that when whole gilt litters are swapped within 24 hours and 
reared by other gilts, post-weaning growth to 21 weeks improved from 695 g/day to 725 g/d. 
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Table 6: Comparison of growth performance in un-fostered (birth) progeny and fostered 
progeny at weaning (27 days) and through to slaughter at 21 weeks of age

Gilt born Sow-born

Gilt reared Sow reared Gilt reared Sow reared

Wean weight (kg) 6.7ab 7.2cd 7.0bc 7.6d

Weaner ADG (kg/d) 0.494ab 0.503b 0.502b 0.525c

Carcass weight (kg) 68.0a 72.6bc 71.5b 72.8bc

Wean-slaughter ADG 
(kg/d) 0.695a 0.731b 0.728b 0.743bc

abcd  Mean values within rows with different superscripts significantly different P<0.05. 

Project 2D-104:   Management strategies to maximise sow longevity and lifetime 
performance

Status – longevity dataset at Rivalea (formally QAF Meat Industries) continuing until 2011. Outcomes 
from CHM have been reported with the identification demand and catabolism of body reserves has a 
major impact on sow longevity and reproductive performance in the subsequent litter. Management 
strategies such as split weaning or fostering to reduce litter size nursed on sows at risk are being 
proposed.  

Projects 2D-107-110 address seasonal infertility

Project 2D-107: Do changes in steroid sensitivity and melatonin underpin seasonal infertility (SI) – 
Project near completion. Melatonin role in SI remains to be elucidated. 

Project 2D-108: Improving reproductive performance during seasonal infertility. The identification of 
“at-risk” sows and the role of oocyte quality. Project completion June 2011. Ovarian morphology differs 
in summer/ autumn to winter.

Project 2D-109: Using GnRH analogues to address seasonal infertility in pigs. The project near 
completion – and field studies are in progress to confirm if accessory corpus lutea (CL) from 
gonadotropin injection improves farrowing rate and litter size born. 

Project 2D-110: Determining the effects of season on ovarian development and early pregnancy 
returns. Project near completion with changes in progesterone profiling contributing to the 
mechanism of SI.

Project 2D-111: (see highlights on page 51)

Project 2D-112: Nutritional manipulation of corpus luteum development during early pregnancy to 
increase embryo survival and litter size. Project in progress and field study investigating different 
feeding levels and ingredient sources of energy fed early pregnancy underway.

Project 2D-113: Induction of oestrus in lactating sows – Project completed. This was a pilot study 
to show that sows can be made to ovulate whilst still sucking a litter. On the small number of litters 
used (16 Induced, 14 Controls), the researchers showed a tendency for a higher subsequent litter 
size in the induced sows, and more sows to farrow. 
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A new proposal has been submitted to further evaluate the concept. The project has the potential 
to change the way sows are managed and remove the numerous management and environmental 
factors that affect the reproductive performance of sows after weaning

Project 2D-114: Using dietary betaine supplementation to alleviate summer infertility and improve 
litter size. Project in progress with two field studies conducted over summer period completed and 
data currently being reviewed.

Subprogram 2E: Advanced reproductive technologies
Subprogram Leader: Associate Professor Mark Nottle, University of Adelaide.

Key deliverables: 

•	 Novel genetic and reproductive tools and technologies enhancing production efficiency, including 
semen sexing, enhancing placental efficiency ; and 

•	 A practical system for the prediction of the time of ovulation.

Funded projects

Project Project Title Collaborative Partners Duration
Total Cost 

AUD

2E-101 Genetic Associations between 
voluntary feed intake of females, 
finisher performance, and sow 
longevity.

QAF Meat Industries Pty Ltd 2005–2009 294,500* 
1,430,800**

2E-102 The effects of dietary Arginine 
during gestation on the 
subsequent litter size of gilts 
and sows.

University of Adelaide, QAF 
Meat Industries Pty Ltd and 
Nutreco

2006–2009 322,498* 
541,128**

2E-103 Development of a selection 
marker for placental efficiency.

University of Adelaide and QAF 
Meat Industries Pty Ltd

2005–2009 387,897* 
1,283,321**

2E-105 Development of commercial. 
embryo freezing protocol for 
conservation, transportation and 
importation of pig genetics.

University of Adelaide 2008–2010 260,360* 
255,219** 

2E-107 Male factors and early 
pregnancy loss.

Charles Sturt University and 
CHM Alliance Pty Ltd

2007–2010 265,913* 
266,678**

2E-108 In vitro embryo production 
systems as a breeding tool 
for the pig.

University of Adelaide 2009–2010 229,356* 
184,888**

* Cash ** In-kind: from industry or supporting participants
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Research Highlights for Subprogram 2E

Project 2E-101:   Genetic associations between voluntary feed intakes of females, 
finisher performance and sow longevity

This is a large project involving researchers from the Australian Genetics and Breeding Unit (AGBU) 
and QAF Meat Industries Pty Ltd. The project aims to determine the importance of lactation feed 
intake on sow longevity and reproductive performance. 

Project status 

Data collection for this project has only just finished, and extensive data analysis is underway. 
However, it has been confirmed within this project that sow lactation feed intake (LFI) is a heritable 
trait. The first really informative estimates of the genetic correlations between finisher performance 
and feed intake, lactation feed intake and reproductive traits have been obtained. Preliminary results 
indicate that the genetic drivers of feed intake in the different physiological states (finishers versus 
lactating sows) are not identical, and that individual sow lactation intake cannot be accurately 
predicted from knowledge of her intake as a finisher. In fact, lactation feed intake is a very complex 
trait reflecting interacting factors such as the environment (season, diet and feed delivery strategy), 
sow parity and health, sow body composition at farrowing and the suckling litter demand, with 
genetic components explaining relatively little of the observed variation between individual sows in 
lactation feed intake.

Genetic correlations between lactation feed intake and performance traits also indicate that breeding 
companies cannot automatically expect significant genetic improvement in LFI to occur under 
selection for other performance traits, such as litter size. Further, with selection for lean growth and 
reproductive efficiency, increasing demands during lactation will outstrip gains which can be made in 
LFI via selective breeding. Research to concurrently look at other non-genetic strategies to increase 
LFI, and/or attempt to reduce the impact of problems in the lactation phase on piglet performance 
and sow longevity is required. The latter approach requires, amongst other things, revisiting sow 
management prior to and at farrowing to ensure that sow body condition and health are optimised. 
While lactation intake clearly has an impact on lactation performance, the best predictor of a sows 
weight and fatness at weaning on average are the same measures pre-farrowing, rather than what 
her LFI was. This further supports the strategy of targeting management of primiparous sows 
towards appropriate weight and condition prior to their first farrowing.

The study, which records extensive data from selection to farrowing, highlights the ever changing 
pattern of weight and fat changes through the continuum of gestation, lactation and rebreeding 
periods. In addition, the massive differences between individual sows in how they transition between 
these physiological states, largely hidden if continuous data for individuals are not known, has to be 
seen to be believed. Results demonstrate that high LFI is not a panacea for inadequate gestational 
feeding outcomes, which will always occur for some sows under current feeding strategies which are 
based on “the average sow”. In addition to LFI, which has previously been shown to be associated 
with sow longevity, low gestational weight gain and low fat depth prior to the primiparous farrowing 
has detrimental consequences for the first lactation and the probability of a sow progressing to her 
second parity. 
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Figure 6 shows that when compared to the lowest categories or weight gain, fatness or lactation 
intake, the probabilities of a primiparous sow farrowing in the second parity increases as these 
factors increase. For example, sows that were around 24mm at the P4 site prior to their first 
farrowing were about twice as likely to farrow in parity 2 compared to sows that were <17mm.

Figure 6: Odds ratios for the probability of a sow farrowing in her second parity, based on 
differences in first parity gestational gain, fatness pre-farrowing (mm) and lactation feed  
intake (kg/d)

Lactation feed intake should not be considered in isolation to gestational outcomes. For example, 
sows are at risk of lower maternal weight gain and lower pre-farrowing fat reserves simply because 
we do not feed sows differentially on the basis of their gestating litter size. Similarly, substantial 
differences between individual sows in their own maintenance requirements are generally not 
accommodated in feeding strategies. This result implies that more research is required into  
co-optimising gestation and lactation management on an individual sow and litter basis. Identifying 
litter size during gestation, to allow differential management where necessary, might be the first 
hurdle to overcome.

Project 2E-102:   The effects of dietary Arginine during gestation on the 
subsequent litter size of gilts and sows 

This project is collaboration between researchers at the University of Adelaide, Rivalea and 
Nutreco. The project aims to determine whether the amino acid arginine can improve reproductive 
performance in gilts and sows. Previous work has shown that supplementing the maternal diet with 
arginine, in early gestation increases total born and number born alive by 1.5 or more in gilts and 
increases litter weight, confirming previous technical reports in non commercial lines. 

0

0.5

1

1.5

2

2.5

3

3.5

<57 57-67 67-76 76+ <17 18-20 21-23 24-26 27+ <3.5 3.5-4 4-4.5 4.5-5 5-5.5 5.5-6 >6 

Weight gain in gestation (kg) P4 fat at day 110 (mm) Lactation Feed Intake (kg) 



56

Pork CRC Limited

Project Status

Maternal arginine supplementation for 16 days starting from day 16 to 18 of gestation is currently 
being tested in a large trial to examine its effect on litter size, survival and birth weight and day 10 
weights under commercial conditions. The results will establish the cost-benefit of the technology for 
improving reproductive efficiency in Australian herds. 

Project 2E-103:  Development of a selection marker for placental efficiency

This project is collaboration between researchers at the University of Adelaide and QAF Meat 
Industries Pty Ltd. The placenta and its delivery of nutrients and oxygen to the foetus has a major 
influence on growth and survival to birth. Selection for placental efficiency (PE) in pigs can increase 
litter size and/ or birth weight and sow longevity, but is not commercially feasible with current 
methods. The project is aimed at identifying genetic markers for PE that could be used commercially 
to improve reproductive efficiency. 

Project status

The project has identified a genetic marker, single nucleotide polymorphism (SNP) that may be used 
to identify /select animals with high placental efficiency and improved reproduction.

The incidence of the variants in this candidate genetic marker have been defined in a large 
commercial herd and suggest that within female lines there is a variation of the SNP which is 
associated with improved PE and reproduction. The first selection trial has been completed and the 
next is underway and will be completed by November 2009.

Project 2E-105:   Development of commercial embryo freezing protocol for 
conservation, transportation

The project builds on the pioneering work undertaken by researchers at the University of Adelaide 
and aims to develop a method which can be used to conserve as well as transport genetics between 
pork production units and countries.

Project status

A relatively efficient method for cryo-preserving pig embryos has been developed. The method uses 
vitrification and centrifugation. Methods for the handling of these embryos as per international  
export and importation guidelines have also been developed and tested. This includes the 
development of storage containers which prevent contamination by liquid nitrogen and the use of 
non-animal trypsin for washing embryos to reduce the risk of bacterial and viral contamination. A 
large number of embryos have been frozen and stored. These will be transferred to determine the 
overall efficiency of this method. 
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Pig embryos prior to freezing.

Project 2E-107:  Male factors and early pregnancy loss

This project is collaboration between researchers at Charles Sturt University and the Pig 
Improvement Company. The project aims to determine methods for evaluating the fertility of semen 
and in particular factors which may be responsible for the early loss of embryos. The latter is being 
examined using single-sire breeding records, associations with biomarkers in boar semen, IVF 
trials using gilt oocytes and embryo transfer. The last two utilising boar semen containing suspect 
biomarkers in combination with appropriately modified extenders. In turn, semen and sperm 
biomarkers are being pursued using cutting-edge andrological techniques including DIC and 
fluorescent microscopy, flow cytometery and proteomics.

Project status 

Data analyses of single-sire breeding records have established the significance of male-factor effects 
in early pregnancy loss. Acquisition of a flow-cytometer in July 2009 has allowed stored semen from 
these boars to be subjected to different fluorochromes targeted at sperm functions and organelles. 
Similarly, proteomic profiles will be compared with breeding data. IVF using harvested oocytes from 
gilts will commence shortly with the aid of a visiting expert from Pakistan (Dr Murteza Andrabi).
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Project 2E 108:   Development of in vitro embryo production systems as a 
breeding tool for the pig

This is a collaborative project between researchers at the University of Adelaide and SARDI livestock 
systems. The aim of this project is to develop a new approach to genetic improvement by repeatedly 
collecting oocytes from the surface of ovaries of live animals non surgically, fertilising these in 
vitro using for example sexed semen and then transfer these non surgically to surrogate animals. 
This method is already used commercially in the cattle industry. Ultimately it should be possible to 
harvest all 300,000 eggs in the ovary from valuable females and grow these in the laboratory.

Project status

This project has just started. Methods for the non surgical transfer of embryos as well methods for 
improving the maturation of collected oocytes are currently being trialled 

Subprogram 2F: Physiology and manipulation of growth
Subprogram Leader: Professor Frank Dunshea, University of Melbourne.

Key deliverables:

•	 Commercial means of manipulating the performance and carcass characteristics of growing pigs;

•	 Nutrition strategies to enhance endogenous growth hormone levels in growing pigs; and 

•	 Strategies to manipulate the pre-natal development of pigs.

Funded projects 

Project Project Title Collaborative Partners Duration
Total Cost 

AUD

2F-101 The effects of fatty acids on 
the feed efficiency and carcass 
characteristics of growing pigs.

University of Sydney 2006–2009 560,147* 
282,169**

2F-102 Evaluation of omega fatty 
acids supplementation as a 
nutritional approach to increase 
productivity.

QAF Meat Industries Pty Ltd and 
University of Adelaide

2005–2008 225,000* 
816,033**

2F-103 The effects of exogenous pST 
administration and feeding 
Ractopamine in early pregnancy 
on the birth weight and growth 
performance of gilt and sow 
progeny.

University of Adelaide, QAF 
Meat Industries Pty Ltd and 
Elanco Animal Health

2006–2008 308,248* 
917,108**

2F-104 Improving feed conversion 
efficiency and carcass 
composition in barrows.

Charles Sturt University, QAF 
Meat Industries Pty Ltd and 
Elanco Animal Health

2007–2010 366,536* 
177,000**

2F-106 Nutritional manipulation of the 
somatotophic axis in grower and 
finisher pigs.

Murdoch University and 
Department of Agriculture and 
Food (WA)

2007–2010 116,983* 
306,000**

* Cash ** In-kind: from industry or supporting participants
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Research Highlights for Subprogram 2F

Project 2F-101:  The effects of fatty acids on the feed efficiency and carcass 
characteristics of growing pigs (What happens before birth can 
influence postnatal growth performance)

The results of the research led by Dr Ron Newman and Stuart Wilkinson, a postgraduate student, 
suggest that the use of specific nutrients during pregnancy affects the piglet’s behaviour immediately 
after birth and possibly even its growth performance after weaning. The results, if confirmed, will be 
subjected to a patent application.

Research by the same team also suggests adlibitum feeding may carry with it metabolic 
inefficiencies. For example: the researchers compared the performance and glucose and insulin 
status of pigs offered feed adlibitum or the same diet offered twice daily. 

Pigs on the twice daily treatment had access to feed for one hour on each occasion. The results 
showed that pigs offered the diet twice daily ate less feed but grew at the same rate as those offered 
the diet adlibitum and between 35 and 100 kg exhibited 11 per cent better feed efficiency than their 
adlibitum counterparts. Pigs fed twice daily exhibited greater insulin sensitivity and were also leaner 
than those offered feed adlibitum.

Project Status

The outcomes of the initial fatty acid study have been confirmed in a larger study conducted at one 
of the Pork CRC’s commercial participants.

The latest results (see table 7) suggest that “high” levels of omega 6 fatty acids during gestation 
can have an adverse effect on reproduction. Dr Newman and Mr Wilkinson also reported that a 
“high” omega 6:omega 3 ratio in grower-finisher diets reduced feed Intake by some 27 per cent 
and adversely affected growth rate and feed efficiency. The results tend to support those from 
Project 2F 102 which showed that supplementing the diets offered pregnant and lactating sows 
with  omega 3 fatty acids reduced culling due to locomotion problems and improved reproduction 
over a number of parities.

The results of the two projects highlight for the first time the need to maintain an “optimal” balance 
between omega 3 and omega 6 fatty acids in the diets of all classes of pigs. 

Table 7: the effects of dietary fatty acid levels during gestation on the reproductive 
performance of gilts 

Treatment N
Gestation
Length (d)

Born  
Alive (%)

Still
Born (%)

Mummified
Foetus (%) Total Born

n-3 PUFA
(Salmon oil)

29 116.0 94.1 5.9 0.92 13.5

n-6 PUFA
(Safflower oil)

17 115.2 85.6 14.4 9.95 12.1

Saturated
(Tallow)

14 115.9 90.4 9.6 1.80 11.9
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The results of the phasic feeding study reported previously from Project 2F 101 are being 
investigated commercially. The commercial implications are large given the initial results showed 
that the phasic feeding strategy improved feed efficiency by 11 per cent or by $6.00/ pig.

Project 2F-102:   Evaluation of omega fatty acid supplementation as a nutritional 
approach to increase productivity

The project is complete and a final report is available on the Pork CRC web site. The research report 
provides detailed information on the role and/ or effects of dietary omega 3 fatty acids on ovarian 
and embryonic development. Commercially the results show that omega 3 supplementation of 
the diets offered sows in gestation significantly reduced culling rates due to leg and locomotion 
problems. The researchers also reported that over two parities supplementation of sow diets with 
omega 3 fatty acids increased the number of pigs weaned per sow by 0.5.The outcomes have been 
adopted by the largest pork business in Australia (Rivalea).

Project Status

The Project is complete and has resulted in some unexpected commercial outcomes. 

Project 2F-103:   The effects of exogenous pST administration and feeding 
Ractopamine in early pregnancy on the birth weight and growth 
performance of gilt and sow progeny

The project has demonstrated that pST administration from days 25 to 110 of pregnancy Increased 
piglet birth weight and resulted in a significant improvement in overall performance and final carcass 
weight. The findings confirm the importance of birth weight in determining the life time performance 
of pigs and more importantly provide a possible intervention for increasing birth weight.

The results also showed that pST administration from days 25 to 110 of gestation reduced the 
number of piglets born alive and whilst the overall outcome was positive in terms of profitability a 
new project has been commissioned to investigate the effects of pST administration in late gestation 
only on piglet numbers and birth weight.

Project Status

The results of the project have taken on a higher level of importance given the effects of birth weight 
on the performance and survival of pigs established in Projects 2B 103, 2D 101, 2D 104 and 2D 
111. The results from Project 2F 101 showed that pST administration during gestation reduced the 
percentage of pigs born below 1.2 kg (pigs at risk) from 23 per cent to 17 per cent in gilts and from 
20 per cent to only 12 per cent in sows.

Project 2F 104:   Improving feed conversion efficiency and carcass composition  
in barrows

The project is on schedule and the researchers have shown it is possible to improve the performance 
of castrated male pigs through manipulation of the somatotophic axis in very early life.



61

Research Program Reports

Project 2F 106:   Nutritional manipulation of the somatotophic axis in grower and 
finisher pigs 

Project Status

Results from the project resulted in the lodgement of a provisional patent application on a dietary 
means of increasing endogenous growth hormone levels in pigs. Subsequent research was unable 
to demonstrate any associated anabolic effects and a full patent will not be applied for. The results 
however have implications with respect to an alternative oral means of increasing endogenous 
growth hormone levels which could have applicability to grower pigs and sows – see Project 2F 101.

Subprogram 2G: Nutritional strategies for sows and 
grower/finisher pigs
Subprogram Leader: Mr. David Henman, QAF Meat Industries Pty Ltd.

Key deliverables:

•	 Nutritional strategies and dietary recommendations for cost effectively improving growth 
performance; and 

•	 Nutritional strategies and diet recommendations for improving reproductive performance.

Funded projects

Project Project Title Collaborative Partners Duration
Total Cost 

AUD

2G-101 Investigate the mechanisms 
and effects of Ractopamine on 
fat tissue disposition in finisher 
pigs.

Department of Primary 
Industries (Victoria), Elanco and 
QAF Meat Industries Pty Ltd

2005–2008 210,000* 
1,177,429**

2G-102 Increasing the dietary energy 
of diet fed to first-litter sows 
increases lactation performance 
and subsequent reproduction.

QAF Meat Industries Pty Ltd 2006–2007 72,800* 
158,672**

2G-103 Evaluation of an in-feed appetite 
suppressant as a means to 
manipulate feed intake in pigs.

Kemin Australia Pty Ltd, Kemin 
Industries Inc and QAF Meat 
Industries Pty Ltd

2007-2008 33,800* 
27,800**

2G-104 Net energy defines lean and fat 
deposition better than digestible 
energy.

Feedworks Pty Ltd and QAF 
Meat Industries Pty Ltd

2007-2009 104,940* 
99,750**

2G-105 Cost effective formulation of 
vegetable-protein based diets 
through quantification of nutrient 
lift in high and low phytate diets 
with added phytase.

Feedworks Pty Ltd and 
Betterblend Stockfeeds Pty Ltd

2007-2009 116,000* 
53,250**
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Project Project Title Collaborative Partners Duration
Total Cost 

AUD

2G-106 Establishing the protein 
requirements for maximum 
lactation and subsequent 
reproductive performance of 
first litter sows.

QAF Meat Industries Pty Ltd 2008-2010 108,500* 
250,480**

2G-107 The use of high fibre diets to 
manipulate carcass tissue 
distribution in finisher pigs, with 
particular emphasis on reducing 
belly fat.

Department of Agriculture 
and Food (WA) and Murdoch 
University

2008-2010 115,474* 
231,175**

* Cash ** In-kind: from industry or supporting participants

Research Highlights for Subprogram 2G

Project 2G-101:   Investigate the mechanisms and effects of Ractopamine on fat 
tissue deposition in finisher pigs

A Pork CRC postgraduate Mr Charles Rikard-Bell is investigating means of enhancing the biological 
efficiency and cost effectiveness of Ractopamine (Paylean). Mr. Rikard-Bell and his colleagues at the 
University of Melbourne and Rivalea have further demonstrated the value of including Ractopamine 
in the diets offered pigs during the last 21 – 28 days of growth on enhancing feed efficiency and 
carcass weight. 

Research by the team has shown that even greater benefits can be obtained by combining 
Ractopamine with porcine somatotropin (pST) in the last one to two weeks of growth. The effects of 
the combining the two technologies on the feed efficiency and growth rate of pigs under commercial 
situations was reported in last year’s annual report and some of the results are summarised under 
Sub Program 1A.

Project status

This project is delivering outcomes and generating new information that is having a marked effect on 
the efficiency and profitability of pork production in Australia.

More recent findings suggest that unlike pST, which only exerts it’s anabolic effects when dietary 
amino acid supply is non limiting, Ractopamine appears to enhance feed efficiency and growth 
rate over dietary amino acid levels ranging from deficient to above “requirement”. The latter is 
demonstrated in Figure 7 which shows the feed: gain values for female pigs offered diets of 
different available lysine levels and three doses of Ractopamine for 21 days.
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The control pigs exhibited improvement in feed; gain with increasing dietary lysine to 0.56 g MJ DE. 
Pigs offered the diets supplemented with Ractopamine exhibited improved feed: gain on all diets 
though the response appeared to decline with increasing dietary lysine for pigs offered the diets 
supplemented with 5 ppm Ractopamine. 

The results suggest that Ractopamine affects protein deposition differently from pST and offers the 
opportunity for maintaining growth performance at or above control levels on lower amino acid /
cheaper diets. The finding is new to science and has implications with respect to the cost of production 
and nitrogen excretion.

The apparent interaction between dietary lysine and Ractopamine dose on feed efficiency is being 
followed up in other studies. 

Figure 7: Effects of dietary available lysine (g/MJ DE) and three doses of Ractopamine  
(0, 5 and 10 ppm) on the feed: gain (FCR) of female pigs over 21 days starting at 65 kg.

Project 2G-103:   Evaluation of an in-feed appetite suppressant as a means to 
manipulate feed intake in pigs

Project Status

The project was cancelled in 2008 after the initial results showed that the technology under 
investigation did in fact affect appetite but the change in appetite was associated with marked 
negative effects on feed efficiency.
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Project 2G-104:   Net energy defines lean and fat deposition better than  
digestible energy

Project Status

The results of the first stage of the project have only just been made available. They suggest there 
are advantages in terms of feed usage and carcass weight to be gained from using a Net Energy 
system. A full economic analysis however needs to be completed before the report can be finalized 
and the economic consequences fully understood.

Project 2G-105:   Cost effective formulations of vegetable-protein based diets 
through quantification of nutrient lift in high and low phytate 
diets with added phytase.

Project Status

The metabolism studies are now complete and a report will be made available to industry 
nutritionists and the pork industry in general in December 2009.

Project 2G-106:   Establishing the protein requirements for maximum lactation 
performance and the subsequent reproductive performance  
of sows 

Project 2G-107:   The use of high fibre diets to manipulate fat distribution in 
growing pigs

Project Status

Both projects are finished but waiting on results for subsequent reproduction (Project 2G-106) and 
carcass fat distribution (Project 2G-107).The results should be available by December 2009.

Subprogram 2H: Grower/Finisher Cost reduction

Funded projects

Project Project Title Collaborative Partners Duration
Total Cost 

AUD

2H-101 Strategies to reduce sorting 
variability.

QAF Meat Industries Pty Ltd 2009–2010 41,178* 
111,476**

2H-102 Influence of dietary protein 
source on the effects of 
the metabolic modifiers 
Ractopamine & pST.

QAF Meat Industries Pty Ltd & 
University of Melbourne

2009–2010 44,802* 
44,034**

* Cash ** In-kind: from industry or supporting participants
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Program 3: Enhancing capacity to deliver nutrients 
promoting health and well-being through pork

Pork CRC Target: 1)   Increase export and domestic sales volumes by 10 per cent  
by 2012

 2)   To achieve a $1.00/kg increase in returns for 10 per cent of  
the product sold into the higher value markets by 2012

Program Leader: Ms Heather Channon, Australian Pork Ltd (APL).

Assessment of fortified pork and conventional pork products for health claims using  
accepted models.

Enhancing the capacity to deliver nutrients promoting health and well-being through pork will 
increase the value and versatility of pork products resulting in:

a) An increase in range of viable pork products and market opportunities for the Australian industry; 
and 

b) Demonstrated benefits from consumption of pork products for consumers

Key deliverables:

•	 Fresh pork products, desired by consumers, based on the natural human health benefits of pork; and 

•	 Fresh pork products, ready for retail, with specific nutritional attributes relative to the daily 
requirements of consumers (e.g.: selenium, iron, and bioactives)

Funded project

Project Project Title Collaborative Partners Duration
Total Cost 

AUD

3A-102 Nutritional strategies to increase 
the selenium and iron content in 
pork and promote human health.

Department of Primary 
Industries (Victoria) and 
Feedworks Pty Ltd

2005–2008 246,911* 
531,300**

3A-104 Fresh pork and cardiometabolic 
health.

Australian Pork Ltd and 
University of South Australia

2008-2011 318,025* 
387,930**

3A-105 The effects of satiety of pork. Australian Pork Ltd and 
University of Wollongong

2008-2009 212,410* 
23,151**

3A-106 Pork meat as a dietary strategy 
for the treatment of iron 
deficiency in young women.

Australian Pork Ltd and 
University of Sydney

2008-2009 176,807* 
185,477**
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Project Project Title Collaborative Partners Duration
Total Cost 

AUD

3A-107 The role of Australian pork in 
improving thiamine status, heart 
disease risk factors and glucose 
control in people with Type 2 
diabetes.

Australian Pork Ltd and CSIRO 2008-2010 220,000* 
150,000**

3A-108 Nutritional manipulation of iron 
level in finisher pigs and fresh 
pork.

Department of Primary 
Industries (Victoria), Murdoch 
University & University of 
Melbourne

2008-2009 50,566* 
25,000**

* Cash ** In-kind: from industry or supporting participants

Research Highlights for Program 3 
During this reporting period, two projects were completed (Project 3A-102 and 3A-107) and four 
new projects were commissioned. Three of these new projects will be jointly funded by the Pork 
CRC and Australian Pork Limited and will focus on enhancing the Iron content of pork to promote 
human health benefits. 

Project 3A-107:   The role of Australian pork in improving the thiamine status, 
heart disease risk factors and glucose control in people with 
type 2 diabetes. 

The rising prevalence of obesity and type 2 diabetes has increased interest in the use of higher 
protein, lower carbohydrate diets for weight and diabetes management. The Pork CRC study 
showed that a higher intake of lean pork as part of a high protein plan lifestyle program, when 
combined with resistance exercise training, may provide advantages for weight loss and 
improvements in body composition in overweight and obese patients with type 2 diabetes. 
Participants on the high protein and resistance exercise treatment had the greater reduction in body 
weight, fat mass and waist circumference than those on a high carbohydrate, high protein or high 
carbohydrate and resistance exercise treatments. The results of this study suggest that a lifestyle 
program that includes pork may offer additional nutritional advantages for promoting thiamine status 
over a high carbohydrate diet and that lean pork is a valuable alternative source of protein for weight 
management for patients with type 2 diabetes. 

The results (Figure 8) also showed that the diet including pork which is considerably higher in thiamine 
than other meats, overcame the weight loss related decline in thiamine status exhibited by participants 
on the carbohydrate diet (P<0.05). Type 2 diabetics tend have lower blood thiamine levels and it is 
thought this is linked to markers of vascular disease.
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Figure 8: Effects of diets based on carbohydrates or lean pork on the whole blood 
thiamine pyrophosphate (nmol/L) of type 2 diabetics following a 16 week diet and exercise 
intervention program 

Project 3A-102:   Nutritional strategies to increase the selenium and iron content 
in pork and promote human health 

This project demonstrated that dietary Se supplementation to pigs increased the Se content in 
pork muscle in a linear manner compared with pigs fed either the control or non-Se enriched diets. 
Although organic iron supplementation did not increase the iron content of pork in this study, 
differences between gilts and boars were found. This is being further explored, together with inulin 
supplementation, in project 3A-108 and is due for completion in August 2009. Importantly, neither 
selenium nor iron supplementation were found to affect growth performance of pigs, carcase 
characteristics or meat quality. 

When included in diets fed to rats, the bioavailability and efficacy of selenium was greater in rats fed 
Se-enriched pork than those fed control or normal pork diets. This was demonstrated by a reduction 
in the number of putative preneoplastic lesions in colon tissues of rats induced with azoxymethane 
fed the selenium enriched pork diet compared with those fed the control and non-Se enriched 
pork diets (Figure 9). The protective effect of Se-enriched pork against preneoplastic lesions in 
colon tissues might have been due to a significant increase in blood- and tissue-Se concentrations, 
providing greater protection against oxidative DNA damage. 

The three ongoing projects addressing the potential health benefits offered by the high protein: energy 
ratio of pork and its low fat content on cardio metabolic health and weight loss (Projects 3A104), the 
effects of high protein content of pork on satiety and reduced energy consumption (Project 3A 105) 
and the role of iron from pork on the health and well being of young women (Project 3A106) will be 
completed in 2009–10. 

All projects are co-funded by the Pork CRC and APL and the outcomes will be “commercialised”  
in conjunction with APL’s marketing team.
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Figure 9: Aberrant crypt Foci (ACF) development in Sprague Dawley rats induced with 
Azoxymethane compound
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Program 4: Education and communications

Pork CRC Target: 1)   Recruitment of students and completion of 12 post graduate 
degrees in pork related projects by 2012

 2)   Recruitment of three postdoctoral researchers into Pork CRC 
projects by 2012

 3)   Development of a course work masters degree and lifelong 
learning courses for piggery staff and school students

 4)   Development of an effective communication strategy and plan 
for the Pork CRC 

Program Leader: Associate Professor Wayne 
Pitchford University of Adelaide, South Australia 
(temporary position).

Key deliverables:

•	 New scientists and skilled technical staff for 
the pork industry ; and 

•	 An effective communications channel with 
Australian pork producers.

The Education and Training program is 
designed to encourage undergraduate and 
postgraduate students to view the pork industry 
as a career path and to ensure the industry 
has the long term human resources required 
to make Australia a leader in pig research and 
development, and commercial production 
technologies. 

To achieve this outcome the Pork CRC has to 
date awarded:

•	 5 post-doctoral;

•	 20 post-graduate; and 

•	 25 under-graduate honours awards. 

The Pork CRC will be further refining the 
scholarship program based on the results of 
a survey recently undertaken to determine the 
Australian pork industry’s graduate and post-
graduate needs.

The Education and Training program is 
also closely linked with APL and the two 
organisations are funding the development of 
pork-related teaching materials for secondary 
schools and universities. 

In addition, the Pork CRC is also funding 
a number of refresher courses for industry 
consultants as well as technical seminars for 
producers and their staff. 
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Pork CRC Awards

1.  Post-doctorate 

Dr Ronald Newman: The effects of fatty 
acids on the feed efficiency and carcass 
characteristics of growing pigs.

The University of Sydney (NSW)

Dr Peter Sopade: Processing methods for 
improving the utilisation of cereal grains by pigs.

The University of Queensland (Qld)

Dr William van Wettere: Improving the 
reproductive efficiency of gilts and sows.

The University of Adelaide and SARDI (SA)

Dr Barbara Williams: Processing methods for 
improving the utilisation of cereal grains by pigs.

The University of Queensland (Qld)

Dr Craig Lewis: Genetic associations between 
voluntary feed intake of females, finisher 
performance and sow longevity.

University of New England (NSW)

2.  Post-graduate 

Mr Ghaid Al Rabadi: Effects of feed processing 
on gestation and intake in pigs.

The University of Queensland (Qld)

Ms Rebecca Athorn: Post-mating nutritional 
strategies to improve establishment of 
pregnancy and litter size.

The University of Adelaide (SA)

Ms Larissa Beale: Role of fitness and 
virulence genes in Escherichia coli adaption 
in commensalism versus pathogenicity in the 
gastrointestinal tract.

The University of Queensland (Qld)

Mr Michael Bertoldo: Improving reproductive 
performance during seasonal infertility: 
Identification of ‘at risk’ sows and the role of 
oocyte quality.

The University of Sydney (NSW)

Ms Gabbrielle Brooke: The effects of 
digestive physiology caused by dietary fat.

The University of Adelaide (SA)

Ms Megan Edwards: Development of Semi 
Moist Extruded Creep Feeds to promote 
gastrointestinal tract development, feed Intake 
and weaning weights.

University of New England (NSW) 

Ms Jane Fauser: Effects of nutritional 
supplements on intestinal health and 
disease states.

The University of Adelaide (SA)

Ms Josie Ferrari: The effects of neonatal 
oxytocin treatment and liquid feeding pigs on 
intake, growth and gastrointestinal hormone 
levels.

Murdoch University (WA)

Ms Avril Finn: Improving utilisation of sorghum 
through the use of feed additives in pigs.

The University of Queensland and Queensland 
DPI and F (Qld)

Ms Pauline Geale: Manipulation of growth and 
physiology in the young pig.

The University of Sydney (NSW)

Mr Mitchell Groves: Technological development 
and epidemiological assessment of zoonotic 
microbial agents in pig production systems 
in Australia.

The University of Queensland (Qld)

Ms Belinda Harland: Improving understanding 
of the epidemiology and means to control swine 
dysentery in Australia.

Murdoch University (WA)

Ms Kate Hodgson: An investigation into the use 
of Bacteriophage to control Enterotoxigenic 
Escherichia coli associated with post weaning 
diarrhoea in piglets.

University of South Australia (SA) 
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Ms Sriyani Jayasooriya: Bioavailability of 
selenium in enriched pork and pork products 
and health implications.

Murdoch University (WA)

Mr Scott Johnson: Improving feed conversion 
efficiency and carcass composition in barrows.

Charles Sturt University (NSW)

Ms Edwina Leslie: Livestock movement 
and managing disease in Indonesia and 
Eastern Australia.

The University of Sydney (NSW)

Ms Yvette Miller: (completed 30 June 2008): 
Improving the performance of gilt progeny: 
the role of immunity.

The University of Sydney (NSW)

Mr Charles Rikard-Bell: Improving the 
biological efficiency and cost effectiveness 
of Ractopamine.

Murdoch University (WA)

Mr Matthew Tscharke: An intelligent feeding 
system capable of taking decisions according 
to real time information.

University of South Australia (SA)

Mr Stuart Wilkinson: The effects of fatty 
acids on the feed efficiency and carcass 
characteristics of growing pigs.

The University of Sydney (NSW)

3.  Under-graduate honours 

Ms Amy Bellhouse: Soya bean lecithin to improve 
tenderness and health active properties of pork. 

The University of Melbourne (Vic)

Ms Meeka Capozzalo: Maintaining iron mineral 
status of breeding sows.

The University of Western Australia (WA)

Ms Teresa Harris: Assessment of embryo 
handling conditions used for pig embryo transfer.

The University of Sydney (NSW) 

Ms Chrystal Heffernan: Manipulation of dietary 
fatty acid profiles to reduce the post-weaning 
growth lag and improve lifetime growth 
performance.

The University of Sydney (NSW)

Mr Paul Herde: Dietary strategies to alleviate 
insulin resistance in multiparous sows.

The University of Adelaide (SA)

Ms Zoe Johnston: Commercial evaluation 
of growth and carcass attributes following 
MCFA dietary incorporation for grower and 
finisher pigs.

Murdoch University (WA)

Ms Amy Lealiifano: Altering the timing of an 
immunocastration vaccine (Improvac) to reduce 
its impact on attributes of pig performance.

Murdoch University (WA)

Ms Jeannie Reichow: Sourcing, Identification 
and Characterization of Coliphayes Lytic for 
Porcine Enterotoxigenic E. coli.

The University of Queensland (Qld)

Ms Rhiannon Sellen: Supplementing sow 
lactation diets with Ractopamine and betaine: 
effects on sow tissue mobilisation, milk 
production and piglet growth performance.

The University of Adelaide (SA)

Ms Kate Taylor: Changes in circulating GH 
profiles during pregnancy in the pig.

The University of Adelaide (SA)

Ms Robyn Terry: The effects of three peri 
and post weaning dietary regimes on piglet 
performance, immune status and intestinal 
sucrase activity. 

The University of Adelaide (SA)

Ms Kristen Yeung: The effects of fatty acids on 
the feed efficiency and carcass characteristics 
of growing pigs.

The University of Sydney (NSW)
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Mr Simon Tilocca: (completed 31 December 
2008) Management strategies to aid in the 
control of proliferative enteropathy.

University of Western Sydney (NSW) 

Ms Edwina Leslie: (completed 31 December 
2008) To assess the short-term physiological 
and behavioural responses of piglets that have 
been ear notched or injected intraperitoneally 
with a RFID transponder as an indirect 
measurement of acute pain.

The University of Sydney (NSW)

Ms Megan Rees: (completed 31 October 2008) 
To develop alternate models for improved 
disease surveillance in Australia.

The University of Sydney (NSW)

Ms Rachael-Kate Llewellyn: (completed 7 March 
2008) Summer Scholarship — Assessment of 
ovarian properties and oocyte quality during 
seasonal infertility in pigs.

The University of Sydney (NSW)

Ms Rebecca Athorn: (completed 30 November 
2007): To investigate the difference in pigs when 
fed a control diet, high spec and a high spec 
diet with added Paylean.

The University of Queensland (QLD)

Ms Amelia Bartlett: (completed 31 December 
2007): Effect of boar exposure on the efficacy of 
exogenous hormone treatment.

The University of Adelaide (SA)

Ms Larissa Beale: (completed 31 December 
2007) Gastrointestinal health of newborn 
piglets — the acquisition of enterobacteriaceae 
diversity.

The University of Queensland (QLD)

Ms Tamara Butler: (completed 15 November 
2007) In-vitro production of pre-sexed 
porcine embryos.

The University of Sydney (NSW)

Ms Joanne Elliot: (completed 30 December 
2007) Development of outdoor farrowing 
pens as an alternative to the conventional 
farrowing crates.

The University of Western Australia (WA)

Mr Mitchell Groves: (completed 31 December 
2007) Rapid culture-independent identification 
and quantification of food borne pathogens and 
antibiotic resistance gene carriage in pig faeces.

The University of Queensland and NSW DPI

Ms Belinda Harland: (completed 31 December 
2007) Detection and strain typing of 
Brachyspora hyodysenteriae to support swine 
dysentery eradication and control.

Murdoch University (WA)

Ms Rebecca Hunter: (completed 30 November 
2007) Investigate the effects of different dietary 
fatty acids on the behaviour of piglets during 
early development.

The University of Sydney (NSW)

Mr Luke Wills: (completed 31 October 2007) 
Identification of key attributes affecting starch 
content and availability in sorghum grain.

The University of Queensland (QLD)

Seated: Pork CRC CEO Dr Roger Campbell and APL 
Research & Innovation, Health Housing & Welfare 
Manager Dr Pat Mitchell with Pork CRC & APL 
students at the 2009 Victorian Pig Fair.
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management
The Pork CRC worked closely with program 
managers and researchers within the 
framework of its Intellectual Property Policy 
(IP Policy) which sets out the mechanisms 
to be followed in relation to the ownership, 
protection and utilisation of IP arising from 
the Pork CRC’s activities, including research 
projects. The Pork CRC continued to progress 
the Commercialisation and Utilisation Plan 
approved by DIISR.

In March the Pork CRC convened a second 
commercialisation ‘boot camp’ facilitated by 
the Australian Institute for Commercialisation. 
Presentations covered an introduction 
to commercialisation, methods by which 
research can be structured to achieve 
commercial outcomes, IP management and 
commercialisation pathways together with 
some Pork CRC case studies. The program 
again received extremely positive feedback from 

Enjoying the Cooperative Research Centre’s Association Awards for Excellence in Innovation at 
Parliament House, Canberra, were: (L to R) veterinarian Dr Greg Tuckett, representing QAF Meat 
Industries, Pork CRC Chair Dr John Keniry, Pork CRC Business and Finance Manager Patrick 
Derham, Federal Innovation, Industry, Science and Research Minister Senator Kim Carr, veterinarian 
Dr Peter McKenzie, representing Australian Pork Farms Group, Pork CRC CEO Dr Roger Campbell 
and Pork CRC Project Manager Graeme Crook.



74

Pork CRC Limited

the program managers and members of the 
Adoption and Commercialisation Committee 
who attended.

The IP Register which catalogues and tracks 
IP and IP rights from creation through to 
commercialisation has been maintained 
throughout the year. New entries to the register 
during the year were patents for the protection 
of domestic and international innovations, 
licenses for the manufacture of Actinobacillus 
pleuropneumoniae (APP) vaccine and for the 
use of NIRS calibrations in measuring digestible 
energy content of grains. The CRC now holds 
an Innovation Patent, a Provisional Patent, 
2 International Patents, 12 NIRS calibration 
licences, 2 APP-Alive manufacturing licences and 
Plant Breeders Rights.

Pork CRC research was recognised by the 
CRC Association which awarded the Pork 
CRC an Excellence in Innovation Award for 
the development of a vaccine to control APP 
in the Australian pig industry. The award was 
presented at a dinner at Parliament House on 
May 26 by the Federal Minister for Innovation, 
Science and Research, Kim Carr and CSIRO 
CEO, Dr Megan Clark. 

Commercialisation of 
Intellectual Property Policy for 
the Pork CRC Limited

The Commonwealth Funding Agreement 
requires that the Pork CRC use its best 
endeavours to ensure its Intellectual Property 
(IP) is commercialised or otherwise utilised. 
Any such commercialisation or utilisation must 
maximise the national benefits accruing to 
Australia, including Australian industry, the 
Australian environment and the Australian 
economy generally. It must be consistent with 
the objectives of the CRC Program.

The Pork CRC has the exclusive right to 
commercialise IP at its discretion, provided 
that it:

•	 Complies with obligations under the 
Commonwealth Funding Agreement (namely, 
those referred to above) and any other 
agreement; and 

•	 Endeavours to achieve the objectives of the 
Pork CRC.

However, the Pork CRC is not permitted to 
directly engage in commercialisation activity 
such as making, selling or hiring a product or 
process, or providing a service incorporating IP. 
The Pork CRC expects to commercialise IP by 
granting licences or assigning IP.

The Adoption and Commercialisation 
Committee is primarily responsible for 
commercialising IP and reporting to the Board. 
This year the Pork CRC also established an 
Adoption and Commercialisation Advisory 
Panel comprising key industry consultants, APL 
delegates (end users) and business people. The 
role of the panel is to advise the Pork CRC on 
the relevance of projects and on how project 
outcomes and IP might be best commercialised 
for the Australian pork industry.

The Pork CRC has developed commercialisation 
plans for all current projects and requires 
all new project submissions to contain a 
commercialisation strategy. This will enable 
the Pork CRC to monitor the development of 
each project’s outcomes to ensure prompt 
disbursement of benefits to the industry. 

Commercialisation Strategy

The Pork CRC will commercialise project IP 
through licensing or assigning it to third parties. 
Assignment transactions are expected to be 
rare and the majority of commercialisation 
is expected to occur through licensees and 
utilisation of the technology.
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communications 

Pork CRC Specials the quarterly newsletter, 
distributed in printed and electronic forms, 
continued to be produced in 08/09 and 
was well received by producers and other 
industry stakeholders.

Leading each issue with a column, ‘From the Top 
Shelf’ by CEO, Dr Roger Campbell, Pork CRC 
Specials communicates key activities, extends 
important research and highlights R&D supported 
by the Pork CRC. 

Profiling the projects and people behind each of 
the Pork CRC’s programs was also a feature of 
a newsletter increasingly well regarded and well 
read by an expanding readership.

Pork CRC Specials is sent to all Pork CRC 
participants and researchers and via Australian 
Pork Limited (APL) to about 650 Australian 
producers, and is also distributed by the 
NZ Pork Board to all pork producers in New 
Zealand. Pork CRC Specials is also available on 
the website: www.porkcrc.com.au

A regular, but strategic flow of media releases 
received good uptake and publicity through 
08/09, covering subjects such as: cereal grains 
and their impact on cost of production; third 
year  review of the Pork CRC; Chairman’s 
review of 07/08 reporting period; appointment 
of Professor John Pluske to the Pork CRC  
Board; appointment of Dr Craig Lewis from 
the UK as a Research Fellow; appointment of 
Dr Rob Wilson as Commercialisation Manager; 
canola meal/NIRS breakthrough; APP-Alive 
vaccine breakthrough. 

Dr Roger Campbell again contributed his 
comprehensive monthly Pork CRC Initiative 
column in the national pork tabloid, Australian 
Pork Newspaper (APN), reflecting on CEO 
activities and highlighting and detailing Pork CRC 
research outcomes likely to benefit producers, 
in particular. Typically, the column would be 
illustrated with graphs and tables, plus images to 
add-value and attract attention. 

APN also covered extensively, Pork CRC media 
releases and other Pork CRC related news, as 
did the Pork Journal, the industry nationally 
distributed monthly magazine. The Pork Journal, 
along with the APN, is the major source of 
industry news for Australian pork producers.

Internationally published e-newsletters, such as 
Pig Progress, increasingly covered Pork CRC 
communications materials, thereby helping 
raise the profile of the Pork CRC internationally. 
An identifiable consequence of this has been a 
heightened recognition among the international 
pork R&D and academic community, which 
is likely to translate to a superior quality and 
quantum of international collaborative projects 
and involvement by internationally acclaimed 
researchers.

Dr Roger Campbell was regularly interviewed 
on electronic media regarding emerging issues 
and during and after events he addressed and/
or attended. He increasingly became a preferred 
media ‘go to’ spokesperson on all pork R&D 
related matters.
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Media monitoring by APL revealed that in 
addition to monthly reports on Pork CRC 
activities and outcomes in the Australian 
Pork Newspaper and other industry based 
publications there were a total of 86 media 
reports and articles relating to the Pork CRC in 
the reporting period with an audience/circulation 
of 1,115,950.

Key Pork CRC supported communications 
activities during the 08/09 reporting period 
included:

•	 July ’08: Dr Roger Campbell updated the 
NZ Pork Board, at its AGM, on Pork CRC 
activities. 

•	 August ’08: Dr Roger Campbell updated the 
WA Pork Producers Association, at its AGM, 
on Pork CRC activities. He also updated 
Waratah Seeds, at its AGM and the GRDC.

•	 September ’08: The Pork CRC held 
workshop on lactation which was attended 
by producers, researchers and industry 
veterinarians and consultants. The Pork CRC 
also sponsored a technical seminar series 
through New Zealand (NZ). The NZ meetings 
were well attended by producers and 
industry representatives and were addressed 
by DR Roger Campbell, Dr Bruce Mullan and 
Professor Frank Dunshea.

•	 October ’08: Dr Roger Campbell addressed 
a Pork CRC sponsored cereal grains seminar 
at Technology Park, Bentley, WA attended by 
about 40 growers and supported by DAFWA.

•	 November ’08: Producer roadshows 
around Australia, featuring guest speaker 
Dr Randy Stoecker from USA and Pork 
CRC researchers who provided producers 
with the latest research outcomes and 
new technologies. Dr Roger Campbell was 
guest speaker at the Eastern Genetics 
annual customer conference in Queensland. 

He also presented Pork CRC outcomes to a 
conference held by Feedworks at the AGM 
of the Queensland Pig Consultancy Group 
and at the Cameron Hall and McLean (CHM) 
Annual Managers Conference. The Pork 
CRC also sponsored three researchers to 
discuss their project outcomes at the CHM 
conference 

•	 January ’09: Pork CRC adoption forum 
(APP-Alive) in SA. Included producers, 
veterinarians and a representative of APVMA.

•	 February ’09: Triticale meetings for growers 
and producers and producer road show in 
NSW.

•	 March ’09: Pork CRC adoption forum 
(NIRS/AusScan) in Vic. Included feed 
manufacturers, producers, technology 
suppliers and feed test laboratories.

•	 April ’09: Pork CRC adoption forum re 
Berkshire triticale for seed company, growers 
and pork producers. 

•	 May ’09: Dr Campbell updated APL 
delegates on Pork CRC activities and 
research outcomes

Increasingly, Pork CRC activities with 
communications potential are firstly identified, 
then packaged and strategic associations and 
links made with media and industry, to give 
the Pork CRC valuable ‘traction’ and exposure 
to audiences which can, and do, influence its 
profile and future.

Examples include raising the profile of the Pork 
CRC and its activities within the business and 
commercial media, via coverage of professional 
appointments of researchers and board 
members and through food and consumer 
media with news of Pork CRC supported 
research with food and human health ‘angles’.
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Directors’ Report 

Your Directors present their report, together with the financial report of Pork CRC Limited (“the 

Company”), for the year ended 30 June 2009 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: 

Dr John Keniry – Independent Chairman 

Dr Robert van Barneveld 

Mr Enzo Allara 

Mr Rod Hamann 

Professor Simon Maddocks 

Mr Sam McIvor  

Professor Jim Reynoldson retired on 10/11/08  

Mr Andrew Maughan - Independent director 

Mr. Brian Halstead - Independent director 

Assoc. Prof. Wayne Pitchford 

Mr Nigel Smith – Independent director 

Assoc. Prof. John Pluske appointed on 21/11/08 

The Directors' report should be read in conjunction with the Directors' information set out in the 
Annual Report. 

Principal Activities 

The Company’s principal activities during the year consisted of funding and overseeing research into 

enhancing the competitiveness of the Australian Pork Industry by providing and adopting new and 

novel technologies that reduces feed costs, improves herd feed conversion efficiency and increases the 

range and functionality of pork products. 

Review of operations 

The profit for the year ended 30 June 2009 amounted to $135,466 (2008: $288,753).  For further 

information on the results for the year, refer to pages of the Annual Report. 

On 28 June 2007, the Company received notification from the Australian Taxation Office (ATO) that 

the Company had been successful in its application for tax exempt status.  In providing this exemption, 

the ATO deemed the Company as a not-for profit organisation and that the Company’s constitution 

prohibits the distribution of income and assets to members.  Accordingly, the Company results are no 
longer subject to income tax. 

Dividends 

Since the end of the previous financial year, no dividend has been paid or declared and the Directors do 

not recommend payment of a dividend in respect to the current year.  Under the Company’s 

constitution, the Company is unable to distribute income and assets in the form of a dividend. 

Likely developments and expected results of operations 

Further information on likely developments in the operations of the Company and the expected results 

of operations have not been included in this report as the Directors believe it would be likely to result 

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

Significant changes in the state of affairs 
No matters or circumstances have arisen during the financial year which significantly affect the 
Company’s state of affairs in future years, current operations of the Company, or the results of those 
operations. 

Matters subsequent to the end of the financial year 
The Directors are not aware of any other matters or circumstances that have arisen since the end of the 
financial period that have significantly affected or may significantly affect the operations of the 
Company, the results of these operations or the state of affairs of the Company. 

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 2009 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. 

 2009 2008 
 $  $
Director’s fees – cash 104,929 89,231 
 104,929 89,231 

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 17. 

One director is also a sub program manager and does not receive directly any remuneration or benefit 
for these services and the payments made to the participant for these services are included in the related 
party cash payments shown in note 17. 

Since the end of the end of the previous financial year, the Company has paid insurance premiums of 
$4,540 in respect of Directors and Officers liability and legal expenses insurance contracts for current 
and former Directors and Officers, including senior executives of the Company. 

Lead auditor’s independence declaration 
The lead auditor’s independence declaration is set out on page 80 and forms part of the Directors’ 
Report for the financial year 2009. 

This report is made with a resolution of the Directors: 

 

 

 

 

Dr John Keniry       Mr Brian Halstead 
Chairman        Director 

Adelaide, 
24th September 2009 
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Income Statement 
   

For the year ended 30 June 2009    
 Note 2009 2008 
  $  $  
    
Revenue 2 15,049,416 17,279,381 
 
Expenses 

     

Research programme costs  (12,694,732) (15,058,523) 
Employee expenses 3 (797,019) (593,272) 
Other 4 (1,604,087) (1,623,806) 
Profit from operating activities  (46,422) 3,780 
    
Financial income  135,446 288,753 
Financial expenses  (1,920) (3,780) 
Net financing income 6 133,526 284,973 
    
Profit for the period  135,446 288,753 

The above Income Statement should be read in conjunction with the accompanying notes set out on 
pages 85 to 94.
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Statement of Changes in Equity 
   

For the year ended 30 June 2009    
    

Retained   
profits 

Total equity 

  $ $ 
 Balance 1 July 2007 223,816 223,816 
 Profit for the period 288,753 288,753 
 Balance at 30 June 2008 512,569 512,569 
    
 Balance at 1 July 2008 512,569 512,569 
 Profit for the period 135,446 135,446 
 Balance at 30 June 2009 648,015 648,015 

The above Statement of Changes in Equity should be read in conjunction with the accompanying notes 
set out on pages 85 to 94 .
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Balance Sheet 
   

As at 30 June 2009    
 Note 2009 2008 
  $ $ 
    
Current Assets    
Cash and cash equivalents 7 2,999,758 3,803,862 
Trade and other receivables 8 3,189,819 473,903 
Total current assets  6,189,577 4,277,765 
    
Non Current Assets    
Plant and equipment 9 49,660 58,978 
Total non-current assets  49,660 58,978 
      
Total assets  6,239,236 4,336,743 
    
Current Liabilities    
Trade and other payables 10 2,028,126 186,605 
Employee benefits 11 253,580 183,785 
Unearned income 12 3,309,516 3,453,784 
Total current liabilities  5,591,222 3,824,174 
    
Total liabilities  5,591,222 3,824,174 
      
Net assets  648,015 512,569 
    
Equity    
Retained profit  648,015 512,569 
Total equity   648,015 512,569 

The above Balance Sheet should be read in conjunction with the accompanying notes set out on pages 
85 to 94. 
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Statement of Cash Flows 
   

For the year ended 30 June 2009    
 Note 2009 2008 
  $ $ 
Cash flows from operating activities    
    
Cash receipts from Government and Participants  5,009,712 5,892,142 
Cash paid to suppliers, researchers and employees  (5,944,711) (6,679,210) 
Cash generated from operations  (934,999) (787,068) 
Interest received  135,446 288,753 
Net cash (used in)/provided by operating activities 16 (799,553) (498,315) 
    
    
Cash flows from investing activities    
    
Acquisition of plant and equipment 9 (2,123) (17,823) 
Net cash used in investing activities  (2,123) (17,823) 
    
    
Cash flows from financing activities    
    
Interest paid  (1,920) (3,780) 
Net cash used in financing activities  (1,920) (3,780) 
    
    
Net (decrease)/increase in cash and cash equivalents  (804,104) (519,920) 
Cash and cash equivalents at 1 July  3,803,862 4,323,782 
Cash and cash equivalents at 30 June 7 2,999,758 3,803,862 

The above Statement of Cash Flows should be read in conjunction with the accompanying notes set out 
on pages 85 to 94. 
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(a) Statement of compliance 
The financial report is a general purpose financial report which has been prepared in accordance with 
Australian Accounting Standards (AASB’s), (including Australian Interpretations) adopted by the 
Australian Accounting Standards Board (“AASB”) and the Corporations Act 2001.    The financial 
report complies with International Financial Reporting Standards (“IFRS’s”) and Interpretations 
adopted by the International Accounting Standards Board (“IASB”) 

(b) Basis of preparation  
The financial report is presented in Australian dollars, being the Company’s functional currency.  The 
Company has elected not to early adopt any accounting standards and amendments applicable to 
financial reporting periods beginning after 1 July 2009, including Revised AASB 101 Presentation of 
Financial Statements and AASB 8 Operating Segments.  The initial application of such standards is 
either not expected to have an impact on the financial results or the quantification of the impact is not 
known or reasonably estimable in the current financial year as an exercise to quantify the financial 
impact has not been undertaken by the Company. 

The financial report is prepared on the historical cost basis. 

The preparation of a financial report in conformity with Australian Accounting Standards as discussed 
in the Notes below, requires management to make judgements, estimates and assumptions that affect 
the application of policies and 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.  Judgements made by management in the application of Australian Accounting Standards as 
discussed in the Notes below.  The accounting policies set out below have been consistently applied to 
all periods. 

(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 accounting policy f).  Where parts of an item of plant and equipment have 
different useful lives, they are accounted for as separate items of plant and equipment. 

(ii) Subsequent costs 

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

(iii) Depreciation 

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

Office and research equipment  7 years  

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

Pork CRC Limited (“the Company”) is a company domiciled in Australia.  The financial report was 
authorised for issue by the Directors on 24th September 2009.  

 

Note 1  Statements of Accounting Policies 
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(d) Receivables  
Receivables are stated initially at their fair value and subsequently measured at amortised cost less 
impairment losses (see accounting policy f). 

(e) Cash and cash equivalents 
Cash and cash equivalents comprises cash balances and call deposits. Bank overdrafts that are 
repayable on demand and form an integral part of the Company’s cash management are included as a 
component of cash and cash equivalents for the purpose of the Statement of Cash Flows. 

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

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 Income Statement. 

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

(i) Calculation of recoverable amount 

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

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 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 plans are recognised as an employee 
expense in the profit and loss when they are due. 

Obligations for contributions to defined contribution pension plans are recognised as an expense in the 
Income Statement as incurred. 

(ii) Long-term service benefits 

As the Commonwealth funding agreement ceases in seven years the Company does not believe it is 
probable that it will be liable to pay long service leave. 
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Liabilities for wages, salaries and annual leave that are expected to be settled within 12 months of 
reporting date, represent present obligations resulting from employee’s services provided to reporting 
date, are measured as the undiscounted amounts based on remuneration wage and salary rates that the 
Company expects to pay as at reporting date including related on-costs. 

Non-accumulating non-monetary benefits are expensed based on the net marginal cost to the Company 
as the benefits are taken by the employees. 

(h) Provisions 
A provision is recognised in the Balance Sheet when the Company has a present legal or constructive 
obligation as a result of a past event, and it is probable that an outflow of economic benefits will be 
required to settle the obligation.  Provisions are determined by discounting expected future cash flows 
at a pre-tax rate that reflects current market assessments of the time value of money, where appropriate, 
the risks specific to the liability. 

(i) Trade and other payables 
Trade and other payables are initially recognised at fair value and subsequently measured at amortised cost. 
 Trade payables are non-interest bearing and are normally settled on 60 day terms. 

(j) Revenue 
(i) Government grants and cash contributions from Participants 

Government grants and cash contributions from Participants are recognised in the Balance Sheet 
initially as unearned income when there is reasonable assurance that it will be received and the 
Company will comply with the conditions attaching to it.  Grants that compensate the Company for 
expenses incurred are recognised as revenue in the Income Statement on a systematic basis in the same 
periods in which the expenses are incurred.  Grants that compensate the Company for the cost of an 
asset are recognised in the Income Statement as other income on a systematic basis over the useful life 
of the asset. 

(ii)  In-kind contributions from Participants 

Contributions by Participants are recognised in the Income Statement when the significant risks and 
rewards of ownership have been transferred in the case of contributed assets or in proportion to the 
stage of completion of the transaction at the reporting date for cash and services provided. The stage of 
completion is assessed by reference to surveys of work performed. No revenue is recognised if there 
are significant uncertainties regarding recovery of the consideration due, the costs incurred or to be 
incurred cannot be measured reliably, there is a risk of return of goods or there is continuing 
management involvement with the goods. 

(k) Net financing income 

Interest income is recognised in the Income Statement as it accrues, using the effective interest method. 
The interest expense component of finance lease payments is recognised in the Income Statement using 
the effective interest rate method. 

(l) Income tax 
On 28 June 2007, the Company received notification from the Australian Taxation Office (ATO) that 
the Company had been successful in its application for tax exempt status.  In providing this exemption, 
the ATO deemed the Company as a not-for profit organisation and that the Company’s constitution 
prohibits the distribution of income and assets to members.  Accordingly, the Company results are no 
longer subject to income tax. 

The  Company  commissioned an  assessment by accountants Inglis Rowe of the status of the Company   as 
a not for profit scientific institution and they confirmed that in their opinion the Company remains 
exempt for income tax. 

(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. 

(iii) Wages, salaries and annual leave
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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 Balance Sheet. 

Cash flows are included in the Statement of Cash Flows on a gross basis.  The GST component of cash 

flows arising from investing and financing activities which are recoverable from, or payable to, the 

ATO are classified as operating cash flow. 

(n) Segment reporting 

A segment is a distinguishable component of the Company that is engaged either in providing products 

or services (business segment), or in providing products or services within a particular economic 

environment (geographical segment), which is subject to risks and rewards that are different from those 

of other segments. The Company does not have 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 Income Statement 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 income statement as an expense as incurred. Capitalised development expenditure is 

stated at cost less accumulated amortisation and impairment losses (see accounting policy f). 

(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. 
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Notes to the Financial Statements 
 Note 2009 2008 
  $ $ 

Note 2 Revenue 
  

 Government grant 4,564,880 4,446,061 
 Participants in-kind contributions 7,550,164 10,927,866 
 Participants cash contributions 1,956,377 1,905,454 
 Research project co-funding 921,356 - 
 Commercialisation income 56,639 - 
  15,049,416 17,279,381 
    

Note 3 Employee expenses 
  

 Wages and salaries 678,826 332,522 
 Contributions to defined contribution plans 50,836 76,752 
 Other associated personnel costs 17,265 134,092 
 Increase in liability for employee benefits 50,092 49,906 
  797,019 593,272 
    

Note 4 Other expenses 
  

 Piggery facilities- The University of Adelaide 222,000 222,000 
 Accounting fees 27,018 12,134 
 Directors fees                                                      17 104,928 89,231 
 Travel 148,711 159,889 
 Commercialisation costs 230,410 - 
 Consultants fees 248,080 128,103 
 Office cost 33,000 33,000 
 University of Adelaide in-kind administration 

costs 
360,275 526,217 

 Depreciation                                                         9 11,441 12,084 
 Other 218,224 441,148 
  1,604,087 1,623,806 
    

Note 5 Auditors’ remuneration 
  

 Audit services   
Auditing the financial report  11,000 10,500  
Non-audit services - 8,000 

  11,000 18,500 
    

Note 6 Net financing costs 
  

 Interest income  135,446 288,753 
 Interest expense (1,920) (3,780) 
 Net Financial income 133,526 284,973 
    

Note 7 Cash and cash equivalents 
  

 Bank balances 2,999,758 3,803,862 
 Balance as per statement of cash flows 2,999,758 3,803,862 

 
2009 2008  

 $ $ 

Note 8 Trade and other receivables 
  

 Other receivables 1,749,071 72,462 
  Prepayments 1,440,748 401,441 
  3,189,819 473,903 
   

Note 9 Plant and equipment 
  

Cost  
Balance at 1 July  87,037 69,214 
Acquisitions 2,123 17,823 
Balance at 30 June  89,160 87,037 
   
Depreciation losses   
Balance at 1 July  (28,059) (15,975) 
Depreciation charge for the 
year 

(11,441) (12,084) 

Balance at 30 June  (39,500) (28,059) 
   
Carrying amounts   
At 1 July  58,978 53,239 
At 30 June  49,660 58,978 
   

Note 10 Trade and other payables  

 Trade payables and accruals  1,918,953 127,720 
 GST payable 109,173 58,885 
  2,028,126 186,605 
    

Note 11 Employee benefits 
 

 Salary and wages accrued 114,539 94,837 
 Liability for employee leave 139,041 88,948 
  253,580 183,785 
    

Note 12 Unearned income 
 

 

 Current   
 Government grants 1,910,708 1,537,448 
 Participants contributions 1,230,985 1,916,336 
 Co-funding   167,823 - 
 3,309,516 3,453,784 

Unearned income consists of government grant income received and not spent.  This method of 
recognition aligns the grant income to the period the relevant expenditure is incurred. 

Note 13  Segment reporting 

Business Segments 
The Company’s principal business activities consist of funding and over seeing research into enhancing 
the competiveness of the Australian Pork industry. 

Geographical segments 
The Company operates in Australia. 

Note 14  Financial instruments  
The Company’s activities expose it to a low level of financial risks, liquidity risk and cash flow interest 
rate risk.  The Company’s overall risk management program focuses on the unpredictability of 
financial markets and seeks to minimise potential adverse effects on the financial performance of the 
Company. The Company does not enter into or trade financial instruments, including derivative 
financial instruments. 
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 Prepayments 1,440,748 401,441 
  3,189,819 473,903 
   

Note 9 Plant and equipment 
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Balance at 1 July  87,037 69,214 
Acquisitions 2,123 17,823 
Balance at 30 June  89,160 87,037 
   
Depreciation losses   
Balance at 1 July  (28,059) (15,975) 
Depreciation charge for the 
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(11,441) (12,084) 
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Note 10 Trade and other payables  

 Trade payables and accruals  1,918,953 127,720 
 GST payable 109,173 58,885 
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Note 11 Employee benefits 
 

 Salary and wages accrued 114,539 94,837 
 Liability for employee leave 139,041 88,948 
  253,580 183,785 
    

Note 12 Unearned income 
 

 

 Current   
 Government grants 1,910,708 1,537,448 
 Participants contributions 1,230,985 1,916,336 
 Co-funding   167,823 - 
 3,309,516 3,453,784 

Unearned income consists of government grant income received and not spent.  This method of 
recognition aligns the grant income to the period the relevant expenditure is incurred. 

Note 13  Segment reporting 

Business Segments 
The Company’s principal business activities consist of funding and over seeing research into enhancing 
the competiveness of the Australian Pork industry. 

Geographical segments 
The Company operates in Australia. 

Note 14  Financial instruments  
The Company’s activities expose it to a low level of financial risks, liquidity risk and cash flow interest 
rate risk.  The Company’s overall risk management program focuses on the unpredictability of 
financial markets and seeks to minimise potential adverse effects on the financial performance of the 
Company. The Company does not enter into or trade financial instruments, including derivative 
financial instruments. 
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The Company’s financial assets consist mainly of cash, trade and other receivables. The Company’s 
financial liabilities comprise trade and other payables. The main purpose of these financial instruments 
is to invest surplus funds in order to maximise returns while not exposing the Company to a high level 
of risk. The Board has established policies and procedures designed to establish controls and monitor 
these risks. 

(a) Credit risk exposures 
Credit Risk is the potential risk of financial loss resulting from the failure of a debtor or participants to 
meet their obligations to the Company on time and in full as contracted.  

The Company derives the majority of its revenue, received in cash (excluding in-kind contributions), 
from government grants which are paid in advance in accordance with the contract. Project expenditure 
reports are submitted by project participants on a quarterly basis.  

The Ageing of the Trade Receivables at the reporting date was 

  2009 2008 

  $ $ 

  Gross Gross 

    

Not Past Due  1,197,839 - 

Past Due 0-30 days  46,183 53,337 

Past Due 31-60 days  200,559 9,125 

More than 61days 304,490 10,000 

  1,749,071 72,462 

There are no bad debts and no allowance for impairment in respect of trade receivables. 

(b) Liquidity risk 
Liquidity Risk is the risk that the Company does not have sufficient resources to meet its obligations 
when they become due and payable, or will have to do so at excessive cost.  The Company’s policy is 
designed to ensure that there are sufficient funds to meet its obligations when due, under both normal 
and stressed conditions, without incurring unacceptable losses or risking damage to the Company’s 
reputation. 

Prudent liquidity risk management implies sufficient cash resources and the availability of funding 
through an adequate amount of committed credit facilities. Due to the dynamic nature of the business, 
management aims at maintaining flexibility in funding by keeping sufficient committed credit lines. 

The following are the contractual maturities of financial liabilities, including estimated interest 
payments and excluding the impact of netting agreements: 

Non derivative financial 
liabilities 

Carrying amount 12 months or  
less 

1-2 years   2-5 
years 

More 
than 5 
years 

2009            

Trade and other payables 1,918,953  1,918,953        

2008            

Trade and other payables 127,720  127,720 -  -  -

- - -

 

(c) Cash flow and interest rate risk exposures 
Interest rate risk is the risk of loss arising from increased interest rates that affect the borrowing costs 
of the Company.  As the Company’s only significant interest-bearing assets are cash deposits, the 
Company’s income and operating cash flow are substantially independent of changes in market interest 
rates.  

 

Note 14  Financial instruments (continued) 
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2009  2008   

$  $  

Fixed rate instruments     

Financial assets - -  

Financial liabilities - -  

      

Variable rate instruments     

Financial assets 2,999,758  3,803,862 

Financial liabilities -  -  

Note 14  Financial instruments (continued) 

(d) Sensitivity analysis  
The following tables summarise the sensitivity of Pork CRC’s profit to interest rate risk.  The analysis 
is based on the assumption of a 1% increase or decrease in market value at year end, with all other 
variables being held constant. 

2009  Carrying amount  -1% 

-1%  

1%  

  Financial assets 2,999,758  (29,998) 29,998 

Total increase/(decrease) in profit    (29,998)  29,998 

2008  Carrying  amount  1%  

        

Financial assets 3,803,862 (38,039)

(38,039)

 38,039 

38,039 

  

Total increase/(decrease) in profit    

(e) Net fair value of financial assets and liabilities 
The net fair value of cash and cash equivalents and monetary financial assets and financial liabilities 
approximates their carrying amounts. 

No financial assets and financial liabilities are readily traded on organised markets in standardised 
form. 

Note 15  Operating leases 
  2009 2008 
  $ $ 

Leases as lessee    
 Non-cancelable operating lease rentals are 

payable as follows: 
  

 Within one year 19,246 30,795 

 One year or later but no more than five 
years 

30,710 41,330 

 Later than five years - - 

  49,956 72,125 

The Company leases office equipment and vehicles under operating leases of 3 to 5 years in duration.  
Lease payments are fixed throughout the term of the lease. 

The Company does not hold any interest bearing financial liabilities. 
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Note 16  Reconciliation of cash flows from operating activities 
 2009 2008 

 $ $ 

Cash flows from operating activities   

Profit for the period 135,446 288,753 

Adjustments for:   

Interest expense classified as financing activity 1,920 3,780 

Depreciation 11,949 12,084 

Operating profit before changes in working capital and provisions 149,315 304,617 

(Increase)/decrease in receivables (2,715,916) 75,054 

(Decrease)/increase in trade and other operating liabilities 1,697,253 (922,437) 

Increase in employee benefits 69,795 44,451 

Cash generated from operations (799,553) (498,315) 

Included in the operating profit and loss is non-cash in-kind contribution income and expenses totalling 
$7,550,164 (2008: $10,927,866). 

Note 17  Key management personnel disclosures 
The following were key management of the Company at any time during the reporting period, unless 
otherwise indicated were directors for the entire period: 

Directors 
Dr John Keniry – Independent Chairman 

Dr Robert van Barneveld 

Mr Enzo Allara 

Mr Rod Hamann 

Professor Simon Maddocks 

Mr Sam McIvor  

Professor Jim Reynoldson retired on 10/11/08  

Mr Andrew Maughan - Independent director 

Mr. Brian Halstead   - Independent director 

Assoc. Prof. Wayne Pitchford 

Mr. Nigel Smith – Independent director 

Assoc. Prof. John Pluske appointed on 21/11/08 

Executives 
Dr Roger Campbell, Chief Executive Officer 

Mr Patrick Derham, Company Secretary and Business and Finance Manager 
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Transactions with key management personnel 
The key management personnel compensations included in “employee related expenses” are as 
follows: 

 2009 2008 

 $ $ 

Director’s fees – cash 104,928 89,231 

Short-term employee benefits 462,321 440,911 

Post employment benefits 117,044 70,138 

 684,293 600,280 

Other key management personnel transactions with the Company 
During the year the Company transacted with entities for which key management persons hold 
positions that result in them having control or significant influence over the financial or operating 
policies of these entities.  The terms and conditions of the transactions with key management personnel 
and their related parties were no more favourable than those available, or which might reasonably be 
expected to be available, on similar transactions to non-key management personnel related entities on 
an arms length basis. 

Note 17  Key management personnel disclosures (continued)

Net transactions between the Company by director related participants were as follows: 

 2009 2009 2009 2008 

 $ $ $ $ 

 In-kind 
contributions 

Cash receipts 
/ (payments) 

Total Total 

South Australian Research and 
Development Institute 

304,500 (487,972) (183,472) (258,932) 

CHM Alliance Pty Ltd 484,423 18,146 502,569 466,558 

University of Adelaide 965,267 (700,485) 264,782 1,031,018 

Murdoch University 433,378 (368,964) 64,414 242,093 

Australian Pork Ltd 141,000 969,625 1,110,625 - 

New Zealand Pork Industry Board 48,342 - 48,342 - 

Australian Pork Farms Group 752,647 (2,350) 750,297 2,267,049 

Total 3,129,557 (572,000) 2,557,557 3,747,786 

Note 18  Subsequent events 
The Directors are not aware of any other matters or circumstances that have arisen since the end of the 
financial period that have significantly affected or may significantly affect the operations of the 
Company, the results of these operations or the state of affairs of the Company. 
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Directors’ Declaration 
1. In the opinion of the Directors of Pork CRC Limited (“the Company”): 

(a) the financial statements and notes, set out on pages 81 to 94, are in accordance with the 
Corporations Act 2001, including: 

(i) giving a true and fair view of the Company’s financial position as at 30 June 2009 
and of its performance for the financial year ended on that date; and 

(ii) complying with Australian Accounting Standards and the Corporations 
Regulations 2001; and 

(b) the financial report also complies with International Financial Reporting Standards as 
disclosed in note 1(a). 

(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. 

 

 

 

 

_____________________________  _____________________________ 
Dr John Keniry       Mr Brian Halstead 
Director       Chairman 

Adelaide, 
24th September 2009 
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Auditor’s Opinion 

In our opinion the financial report of Pork CRC Limited is in accordance with the Corporations 
Act 2001, including: 

(i) giving true and fair view of the Company’s financial position as at 30 June 2009 and of its 
performance for the year ended on that date; and 

(ii) in accordance with Australian Accounting Standards (including the Australian Accounting 
Interpretations) and Corporation Regulations 2001. 

KPMG

Darren Ball 
Partner

Adelaide

24 September 2009 

ABCD
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KPMG , an Australian partnership and a member firm of the KPMG network  
of independent member firms affiliated with KPMG International, a Swiss cooperative. 

Independent auditor’s report to the members of Pork CRC Limited 

Report on the financial report 
We have audited the accompanying financial report of Pork CRC Limited (“the Company”), 
which comprises the Balance Sheet as at 30 June 2009, and the Income Statement, Statement of 
Changes in Equity and Statement of Cash Flow for the year ended on that date, a description of 
significant accounting policies and other explanatory notes and the directors’ declaration set out 
on pages 81 to 95. 

Directors’ responsibility for the financial report  

The directors of the Company are responsible for the preparation and fair presentation of the 
financial report in accordance with Australian Accounting Standards (including the Australian 
Accounting Interpretations) and the Corporations Act 2001. This responsibility includes 
establishing and maintaining internal control relevant to the preparation and fair presentation of 
the financial report that is free from material misstatement, whether due to fraud or error; 
selecting and applying appropriate accounting policies; and making accounting estimates that are 
reasonable in the circumstances. 

Auditor’s responsibility 

Our responsibility is to express an opinion on the financial information based on our audit. We 
conducted our audit in accordance with Australian Auditing Standards. These Auditing 
Standards require that we comply with relevant ethical requirements relating to audit 
engagements and plan and perform the audit to obtain reasonable assurance whether the financial 
report is free from material misstatement.  

An audit involves performing procedures to obtain audit evidence about the amounts and 
disclosures in the financial report. The procedures selected depend on the auditor’s judgement, 
including the assessment of the risks of material misstatement of the financial report, whether 
due to fraud or error. In making those risk assessments, the auditor considers internal control 
relevant to the entity’s preparation and fair presentation of the financial report  in order to design 
audit procedures that are appropriate in the circumstances, but not for the purpose of expressing 
an opinion on the effectiveness of the entity’s internal control. An audit also includes evaluating 
the appropriateness of accounting policies used and the reasonableness of accounting estimates 
made by the directors, as well as evaluating the overall presentation of the financial report.  

We performed the procedures to assess whether in all material respects the financial report 
presents fairly, in accordance with the Corporations Act 2001 and Australian Accounting 
Standards (including the Australian Accounting Interpretations), a view which is consistent with 
our understanding of the Company’s financial position and of its performance.  

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a 
basis for our audit opinion. 
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