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Welcome to our 2013 Beef Forum

This year we are focusing on Efficiency of Production, 
including the impact of Beef CRC technologies on beef 
production, the current status and increase in anthelmintic 
resistance in beef herds, E.Coli shedding in beef cattle, the use 
of Hormone Growth Promotants, maximising the feedbase, 
reducing methane output, breeding for net feed efficiency and 
successful pasture establishment in cropping rotations.

Our forum aims to showcase the latest research from the 
Graham Centre and industry, to assist producers to develop 
and maintain robust and profitable beef production systems. 
The forum provides information that can be taken home 
and applied immediately to your current business, as well as 
providing a platform for discussion and networking with your 
peers and industry experts. 

We look forward to your suggestions and discussion today and 
in the future about the constraints and opportunities facing 
our livestock production systems. 

Regards

Professor Deirdre Lemerle, Director Graham Centre for 
Agricultural Innovation
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Impact of beef CRC technologies on the efficiency of  
beef production

Take home messages:

• Australia has a great opportunity to supply beef to a 
world that requires significantly more protein, but it 
faces enormous challenges to do so because of the 
need to produce more beef from less land, water, 
grain, energy and labour. Beef producers need to 
focus on improving herd efficiency and profitability by 
increasing throughput (greater beef yield at the same 
or younger age of turn-off and improved weaning 
rates), improving compliance with beef market 
specifications (increased income through greater  
value of beef products) and reducing their costs  
of production.

• The Beef CRC has developed a broad range of 
cost-effective ‘products’ (technologies, tools, practices 
and processes) to enable beef producers to improve 
their efficiency of beef production, thereby improving 
the productivity and profitability of their businesses.

• The ‘products’ described in the paper include 
technologies aimed at improving i) genetic gains,  
ii) compliance with beef market specifications, 
 and iii) adaptation and cattle welfare.

Professor Heather Burrow
CSIRO Former CEO, CRC for Beef Genetic Technologies 
Email: heather.burrow@csiro.au

Introduction
In coming decades Australia has a great opportunity to 
supply beef to a world that is demanding significantly more 
protein. But it faces enormous challenges to take advantage 
of the opportunity because of the need to produce more beef 
from potentially reduced and more expensive land, water, 
grain, energy and labour resources under changing climates; 
to reduce the amount of individual variation in animal 
performance to comply with premium market specifications; 
and reduce methane emissions from cattle. 

To do this, Australian beef producers need to focus on 
improving herd efficiency and profitability by increasing 
throughput (greater beef yield at the same or younger age of 
turn-off and improved weaning rates), improving compliance 
with beef market specifications (increased income through 
greater value of beef products) and reducing production costs. 

Over the past two decades, the Beef Cooperative Research 
Centre (CRC) developed a broad range of cost-effective 
‘products’ (technologies, tools, practices and processes) to 
enable beef producers across Australia to improve efficiency 
of beef production, thereby improving the productivity and 
profitability of their businesses. 

This paper provides a brief summary of these new ‘products’ 
and their applications, together with links to additional 
information. This presentation describes the opportunities 
that now exist for beef producers to use these technologies to 
directly improve the profitability and productivity of their own 
beef businesses.

Background

The Beef CRC was established in July 1993 and completed 
its third seven year CRC term in June 2012 (Figure 1). Further 
details on the CRC’s research focus and partners during each 
of these terms are available from the Beef CRC legacy website 

(www.beefcrc.org.au). 

Figure 1. Beef CRC timeline (1993 - 2012).

 

Beef CRC technologies

Technologies and systems developed or underpinned by the 
Beef CRC over its three terms are summarised and described 
briefly in Appendix 1. They are grouped according to time 
of development, with technologies developed in the first 
two CRC terms shown separately from those developed in 
CRC3. Impacts from CRCs 1 and 2 were quantified during the 
CRC’s wind-up phase, as those impacts have already been 
realised, albeit the benefits continue to increase each year 
and are expected to do so for many years to come. But the 
economic impacts from Beef CRC3 technologies are just 
starting to be achieved because many of those technologies 
were only delivered in 2012. Hence the future benefits of 
CRC3 technologies were anticipated based on June 2012 
estimates of production levels and costs and prices derived 
from published information relating to each CRC technology 
as input values to the ‘CRC Impact Tool’, developed by the 
Commonwealth to enable direct comparisons of multiple CRCs 
across diverse industries and discipline areas.
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When these impacts were documented as part of the Beef 
CRC’s Exit Report to the Commonwealth, no attempt was made 
to directly attribute the Beef CRC’s contribution to the benefits, 
though the CRC readily acknowledged the very strong role 
played by other organisations in the commercialisation of  
the technologies.

The following sections expand the brief description given in 
Appendix 1 for selected technologies designed to specifically 
improve particular aspects of beef businesses.

Improved genetic gains
Since 1993, the Beef CRC has developed a broad range of 
new tools and technologies specifically designed to increase 
the rates of genetic gain across a wide range of economically 
important traits including growth, feed efficiency, carcase 
and beef quality, adaptation to the stressors of tropical and 
sub-tropical environments and male and female reproductive 
performance. Details on each of these technologies are 
available on the CRC legacy website. In CRCs 1 and 2, they 
included the following.

1. New traits and associated genetic parameters for  
 use in BREEDPLAN

Figure 2. New traits added to Breedplan through Beef 
CRC research.

 

 

The introduction of scanned carcase traits to the breeding 
program as a result of the BREEDPLAN validation program and 
Beef CRC phase 1, increased the $ profit per cow joined relative 
to industry recording of weights alone. 

The subsequent inclusion of reproduction traits and actual 
carcase and feed efficiency traits based on the first and second 
phases of Beef CRC increased genetic progress even further.

2. Increased genetic gain through crossbreeding and 
development of composites in northern Australia

Figure 3. Crossbreeding and composites increase gross 
margins.

 

 3. DNA markers for beef tenderness

Figure 4. DNA markers identified for beef tenderness. 
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4. Genomic predictions for growth, feed efficiency, 
carcase and beef quality attributes, and male and female 
reproductive performance

In CRC3, genetic outputs included new knowledge and 
genetic parameters related to associations between female 
reproductive performance and other economically important 
traits. More detail on that research is available from the 
CRC website. 

But the main focus in CRC3 was on developing new 
DNA-based technologies, following CRC2’s success in 
commercialising DNA markers for the calpastatin and 
calpain genes associated with beef tenderness. CRC3 used 
a process called ‘genomic selection’ (Meuwissen et al, 2001) 
that combines information from genome-wide DNA markers 
with measures of economically important traits and pedigree 
information, to rapidly increase rates of genetic gain in 
livestock enterprises. 

Until the bovine genome sequence and commercial SNP 
(Single Nucleotide Polymorphism) panels became available 
in 2005-2006, it was widely assumed a small number of DNA 
markers (e.g. 5-10), each of large effect, would collectively 
control around 50 percent of the genetic variation in most 
economically important traits in cattle, with the remainder 
assumed to be under quantitative inheritance. This hypothesis 
was based on the success of CRC2 DNA markers for beef 
tenderness. Hence the aim of ‘gene discovery’ research at 
the start of CRC3 was to identify and potentially patent the 
hypothesised 5-10 DNA markers of large effect. 

At that same time, ‘gene expression’ research, based on 
new microarray technology, appeared likely to provide 
a complementary approach to ‘gene discovery’, allowing 
researchers to identify gene networks associated with 
economically important traits. This would in turn enable 
discovery of causal mutations and intervention points that 
would allow development of non-genetic treatments that 
controlled the expression of the genes. 

But when the bovine genome sequence became available, 
it very quickly became clear there were very few genes of 
large effect, with thousands or tens of thousands of genes, 
each of very small effect, controlling most economically 
important traits. Use of SNP panels largely replaced microarray 
technology as the technology of choice, leaving a large void 
in the identification of causal mutations. Most importantly, 
it quickly became apparent that thousands of animals 
with accurate measures of hard or expensive to measure 
traits (‘phenotypes’) would be needed to effectively deliver 
genomic technologies to industry. These recent changes in 
the technology are described by Goddard & Hayes (2009), 
Goddard (2010) and Meuwissen et al (2013). 

Over the past few years, genomic selection has been 
implemented by the world’s dairy industries with accuracies 
for some traits now being greater than 0.8. But the best results 
for genomic selection in the beef industry record accuracies in 
the range of 0.3-0.4 (Bolormaa et al, 2013; Zhang et al, 2013). 
The higher accuracy in the dairy industry is because the dairy 
industry has i) concentrated largely on one breed and its 
derivatives (Holstein), and ii) extensive amounts of high quality 
data including accurate Estimated Breeding Values (EBVs) 

on tens of thousands of sires across many countries, with all 
male ancestors of any prospective parents having genotypes 
and highly accurate EBVs. In contrast, the beef industry in 
Australia has about ten important breeds with relatively few 
phenotypes and few prospective parents have ancestors with 
genotypes. Where the dairy industry has relatively few data 
(e.g. for net feed intake), their results are similar to those of 
the beef industry. So a pre-requisite for effective genomic 
selection is having large numbers of animals with both 
genotypes and phenotypes. 

The Beef CRC3’s genomic predictions currently work across 
British or tropically adapted breed types with accuracies for 
most traits of around 0.4. Those prediction equations have 
been incorporated directly into BREEDPLAN as shown in 
Figure 5. The CRC’s 2012 report to the Commonwealth 
estimated a Net Present Value of the CRC’s genomic prediction 
equations of about $265 million between 2005 - 2030, with 
the majority of benefits accruing between 2020 - 2030, mostly 
because of the long generation interval in cattle and the fact 
that genomic predictions are only now starting to be routinely 
included in BREEDPLAN. This estimated benefit is independent 
of the additional $120 million benefit that was estimated to 
be accruing as a result of CRC3’s new genetic parameters in 
BREEDPLAN. 

A series of factsheets on the CRC’s website provide further 
information on how seedstock and commercial producers can 
use these genomic predictions to improve the productivity 
and profitability of their herds through selection; either by 
breeding cattle using more accurate BREEDPLAN EBVs or 
purchasing bulls with genomic EBVs provided by seedstock 
breeders.

Figure 5. Commercialisation of new genomic breeding values 
for Australian beef cattle.
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5. DNA test for polledness

Beef CRC3 commercialised a diagnostic DNA test to differentiate 
polled animals used for breeding that carry one (heterozygous) 
or two (homozygous) copies of the favourable polled marker, to 
help industry to more rapidly transition to a genetically polled 
herd. An animal can be horned, polled or scurred (the presence 
of small horns not attached to the skull), but the inheritance of 
these phenotypes is complex and not fully understood. 

All currently available DNA tests indirectly detect the polled 
gene through linked gene markers. CRC3 licensed its test for 
polledness to the University of Queensland’s Animal Genetics 
Laboratory and Zoetis (formerly Pfizer Animal Health) and 
Neogen. Further details and case studies on the CRC’s polled 
gene test can be found in the CRC Beef Bulletin magazines and 
fact sheets available from the CRC website.

 
Improved compliance rates to better meet 
beef market specifications
1. Science underpinning Meat Standards Australia (MSA)

The major outcome of Beef CRCs 1 and 2 was the scientific 
platform underpinning the MSA grading scheme. MSA is the 
world’s only meat grading scheme to guarantee the eating 
quality of meat based on consumer preferences of tenderness 
and palatability. Beef quality is accurately predicted using 
a wide range of production, processing and value-adding 
parameters including breeding, nutrition, environment, 
transport, pre and post-slaughter management of animals 
and carcases, cooking length, cooking method and quality 
assurance systems on and off-farm. Further details on the 
scheme can be found on the MSA web-site www.mla.com.au/
Marketing-beef-and-lamb/Meat-Standards-Australia.

MSA involves all sectors of the production chain from paddock 
to plate. A wide range of cattle management practices, 
processing systems, cuts, ageing periods and cooking methods 
were researched to determine the impact each has on eating 
quality. MSA product must meet consumer standards at one of 
three quality levels (3-star being good every-day product; 4-star 
being better than every day; and 5-star being premium product). 

Figure 6. Numbers for MSA national grading program.

 
 
Improved compliance rates to better meet beef market specifications 
 

1. Science underpinning Meat Standards Australia (MSA) 
 
The major outcome of Beef CRCs 1 and 2 was the scientific platform underpinning the MSA 
grading scheme. MSA is the world’s only meat grading scheme to guarantee the eating 
quality of meat based on consumer preferences of tenderness and palatability. Beef quality 
is accurately predicted using a wide range of production, processing and value-adding 
parameters including breeding, nutrition, environment, transport, pre- and post-slaughter 
management of animals and carcases, cooking length, cooking method and quality 
assurance systems on- and off-farm. Further details on the scheme can be found on the 
MSA web-site http://www.mla.com.au/Marketing-beef-and-lamb/Meat-Standards-Australia. 
 
MSA involves all sectors of the production chain from paddock to plate. A wide range of 
cattle management practices, processing systems, cuts, ageing periods and cooking 
methods were researched to determine the impact each has on eating quality. MSA product 
must meet consumer standards at one of three quality levels (3-star being good every-day 
product; 4-star being better than every day; and 5-star being premium product).  
 
Figure 6. Numbers for MSA national grading program. 
 

 

The cumulative retail-level economic benefit of MSA (assuming 
all MSA beef was graded as 3-star) from 1999 - 2000 to June 
2011 was $523 million excluding any additional value for MSA 
4- and 5-star beef products and more than 1.5 million lambs 
that were MSA graded to that time. Subsequently, as shown in 
Figure 6, there was a record growth of 43% (or 646,184 head) 
in numbers graded across Australia in 2011-2012, reaching a 
total of 2.07 million head for that year, largely fuelled by the 
adoption of full MSA grading by Woolworths.

2. Genetic and management tools to improve  
 compliance rates

Over all three Beef CRC terms, CRC results such as 
combinations of growth path, transport and genetic effects 
on beef eating quality have been packaged together for 
industry use to increase compliance of cattle to premium beef 
market specifications. In CRC3, the results were specifically 
developed into the ‘BeefSpecs’ calculator (Figure 7) to help 
grass-fed cattle producers predict weight and fat specifications 
of groups of animals and individual animals destined for store 
and premium markets to increase carcase compliance rates for 
fatness and weight targets specific to various beef markets. 

The feedlot optimisation model further refines the basic 
‘BeefSpecs’ model for use in feedlot finishing systems and 
their preferred markets. Refinements include an economic 
component that optimises feed and resource use relative to 
market specifications, and return on investment by supply 
chain partners. 
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Just two of the outputs from the CRC’s first two terms (the 
science underpinning Meat Standards Australia and new 
traits in BREEDPLAN) had conservatively value-added 
to the Australian economy by more than $1.2 billion to 
June 2012, repaying the total $66 million Commonwealth 
investment in the Beef CRC between 1993 and 2012 by 
more than 18-fold.

Figure 7. BeefSpecs calculator.

 

Improved animal welfare
1. Objective measures of cattle welfare

Over all three terms, the Beef CRC has undertaken research 
to improve cattle welfare. In CRCs 1 and 2, the research 
focused on the impact of stress and cattle temperament (as 
a measure of the animal’s reaction to stress) on growth, feed 
efficiency and carcase and beef quality attributes, with the 
results incorporated directly into industry delivery schemes 
such as MSA and BREEDPLAN. In CRC3, the animal welfare 
research changed specifically to two aspects, i) identification 
of objective measures of cattle welfare, and ii) understanding 
and managing the welfare aspects of dehorning. 

To maintain future market access for Australian beef, there 
is an increasing requirement for assurance of the welfare 
standards of beef cattle production systems. Demonstration 
of this requires outcome-based objective measures of animal 
welfare. This is a significant challenge as animal welfare 
represents a complex synthesis of the biological state of 
an animal and the interpretation of this state by human 
observers. The Beef CRC’s recommendations about the 
importance of adopting a broad range of measures to assess 
cattle welfare have been incorporated into recently released 
draft national animal welfare guidelines. 

2. Understanding and managing the welfare impacts  
 of dehorning

Dehorning of cattle without pain management is an area 
of potential vulnerability for the beef industry, particularly 
in northern production systems where cattle tend to be 
dehorned at an older age than those in the more intensive 
southern production systems. Breeding polled cattle will 
eliminate the need for dehorning, but some dehorning will be 
required during the transition to a polled herd. 

The Beef CRC’s research focussed on the impacts on welfare of 
dehorning cattle typical of the northern beef industry (i.e. Bos 
indicus and Bos indicus crossbreds about 5 - 7 months of age). 
The research demonstrated that, regardless of the method 
used for dehorning, it is a painful and stressful procedure with 
adverse effects on welfare and short-term liveweight gains. 
Unexpectedly, the provision of local anaesthesia and analgesia 
was not completely effective at eliminating the stress and 
pain associated with dehorning due to stress induced by 

the administration of the local anaesthetic. Results from 
this research suggest that dehorning should be conducted 
at as young an age as possible, with potential reductions 
in stress from handling and restraint. The outcomes of this 
research have been incorporated in new draft national welfare 
standards and guidelines for cattle.

3. Vaccines to control Bovine Respiratory Disease 
(Bovilis MH™ and Pestigard™)

The Beef CRC commercialised two vaccines to control Bovine 
Respiratory Disease (BRD) and reproductive losses resulting 
from Pestivirus. Killed vaccines against Pestivirus (bovine viral 
diarrhoea) and Mannheimia haemolytica, a significant cause 
of feedlot pneumonia, were registered for sale in Australia 
through the Australian Pesticides and Veterinary Medicines 
Authority and marketed by Pfizer Animal Health Australia and 
Intervet Pty Ltd, respectively. 

Pestivirus is a serious cause of cattle infertility and a 
pre-disposing cause of BRD in feedlot cattle. The vaccine 
‘Pestigard’ offsets these effects. BRD is a $60 million per year 
problem for the Australian feedlot sector. ‘Bovilis MH’ vaccine 
is now a major force in reducing BRD amongst the 2 million 
cattle fed each year in Australian feedlots.

In conjunction with the use of the CRC vaccines, Beef CRC1 
developed a package of ‘pre-boosting strategies’ that have 
now been incorporated into the routine management 
practices of the vast majority of beef producers across 
Australia who specifically background cattle destined for 
feedlot finishing each year.

Impact of beef CRC technologies
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Even if only 50% of the benefits are directly attributed to the 
Beef CRC, this represents an outstanding return on the 
investment made by the Commonwealth. The CRC also 
achieved additional significant economic impacts through 
development of other genetic and management technologies, 
as well as significant environmental, social, cattle welfare and 
educational benefits for the Australian beef industry and Australia.

Based on the economic analyses of CRC 3 technologies, that 
examined a range of scenarios, with different adoption rates 
for genetic and non-genetic technologies and for northern 
and southern industry applications, the benefit:cost ratio for 
every dollar invested in the Beef CRC’s third term ranged from 
a worst-case scenario of 7.1:1 to a best-case scenario of 11.2:1.

In addition to the direct economic benefits accruing from Beef 
CRC technologies, significant additional social, environmental 
and animal welfare benefits have also accrued. These include:

Social benefits
• Unique ability to guarantee the eating quality and food 

safety of beef, thereby increasing consumer confidence in 
Australian beef products.

• Improved cattle management systems based on CRC 
results, so reducing the dependence of beef businesses on 
scarce, skilled labour.

• Enhanced beef industry capacity and more profitable beef 
enterprises across Australia as measured by the Beef Profit 
Partnerships. 

• Reduced antibiotic and chemical use in cattle production 
systems, thereby reducing the risk of residues in beef 
products.

• Improved on-farm and abattoir best practice to reduce 
pathogen loads on beef carcases, thereby increasing 
consumer confidence in beef safety.

• A more skilled beef industry workforce across rural and 
regional Australia arising from the CRC’s postgraduate, 
undergraduate and vocational level training programs.

• Increased commitment, loyalty and trust across beef 
value chain sectors arising from the collaborations 
forged through all three Beef CRC terms. This has 
resulted in significantly improved idea-sharing and 
increased innovation amongst value chain partners and is 
particularly evident through Meat Standards Australia and 
BREEDPLAN.

• Improved beef genetic improvement opportunities 
through development of a common DNA marker 
commercialisation model across Australia, United States 
and Canada, promoting the comparison of genetic merit of 
animals across countries.

• Integration of DNA marker information into existing 

industry schemes such as BREEDPLAN to ensure easier use 
and greater understanding by industry about how best to 
apply the new genomics technologies to achieve value in 
their own businesses.

• The Beef CRC’s extensive and unique phenotypic, 
genotypic and sequence databases will continue to 
provide an ongoing resource for Australian researchers, 
leading to new gene discoveries and new products of 
benefit to the beef industry well into the future.

Environmental benefits
• New environmental protection guidelines for feedlot waste 

management.

• Feedlot waste minimisation strategies routinely applied 
in Australia’s feedlot sector without compromising animal 
performance.

• A new cropping system that uses a combination of manure 
and inorganic fertilisers to improve crop yields, soil health 
and soil water storage and reduce runoff and nutrient loss 
to the environment.

• Reduced methane emissions per kilogram of beef product 
arising from improved productivity of beef businesses 
and reduced feed requirements through improved feed 
efficiency.

• Confidence by consumers that Beef CRC products 
have been extensively developed and validated under 
Australian beef production systems, and as a result are 
sustainable for Australian environments.

• Improved use of the natural (grazing) resource base 
through improved feed efficiency and reproduction.

• Reduced chemical use in cattle production systems, 
reducing the risk of environmental contamination.

Animal welfare benefits
• New cattle welfare standards and guidelines underpinned 

by cattle welfare studies in all three Beef CRC phases. 

• Improved production, transport and pre-slaughter lairage 
systems based on Beef CRC research and designed to 
improve cattle welfare.

• More resilient cattle through reduced stress and improved 
behaviour.
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Technology developed in Beef CRC3 Role of the technology

Genomic predictions that identify cattle which are genetically 
superior for growth, feed efficiency, carcase and beef quality and 
male and female reproductive performance, together with new 
methods of incorporating the predictions in BREEDPLAN

DNA-based (genomic) prediction equations for economically 
important traits provide seedstock businesses with a simple 
and cost-effective method of identifying animals best suited 
for breeding purposes. In the near future, it is likely the cost of 
testing will reduce significantly to the extent the predictions 
can also be used to best manage commercial cattle to meet 
market specifications and improve reproductive performance of 
commercial cattle herds. 

DNA markers in Meat Standards Australia

Costs of DNA testing individual animals are still too expensive for 
commercial use, but CRC results provide ‘proof of concept’ that use 
of DNA markers can improve MSA compliance rates once testing 
becomes cost-effective.

Poll gene marker

Beef CRC commercialised a diagnostic DNA test to differentiate 
polled animals used for breeding that carry one (heterozygous) 
or two (homozygous) copies of the favourable polled marker to 
enable industry to more rapidly transition to a genetically polled 
herd.

SNP (Single Nucleotide Polymorphism, which is a particular form of a 
DNA marker) discovery from sequencing

Beef CRC sequenced the genomes of Brahman, Africander and Tuli 
bulls to discover novel SNPs for use in high-density SNP panels 
released by commercial companies in 2011. These breeds were 
selected to ensure the new commercial panels included SNPs from 
tropically adapted cattle that were relevant to northern Australia.

Genetic parameters for use in BREEDPLAN

The CRC’s genetic parameters for carcase and beef quality, feed 
efficiency and male and female reproductive traits have been 
used to directly improve these traits through selection based 
on BREEDPLAN EBVs to significantly increase genetic gains and 
improve productivity in seedstock and commercial herds across 
Australia. These improvements are additional and complementary 
to the improvements from use of genomic predictions. 

CRC results have been packaged into decision support tools to 
enable, i) beef producers and feedlotters to balance growth rates 
of animals against costs to maximise compliance with market 
specifications, ii) southern Australian beef producers to best 
target markets using combinations of genetics and management 
strategies; and iii) beef producers across northern and southern 
Australia to improve the reproductive performance of their herds.

‘BeefSpecs’ calculator to increase compliance rates for grass- 
and grain-finished animals and to predict breeding cow herd 
performance

‘BeefSpecs’ helps commercial beef producers predict weight and fat 
specifications of animals for store and premium markets to increase 
compliance rates for fatness and weight targets.

The ‘BeefSpecs Optimisation Model’ is customised for the feedlot 
sector and optimises feed and resource use relative to market 
specifications and return on investment across the supply chain to 
most profitably meet market specifications.

The ‘Maternal Model’ predicts cow herd performance and the 
trade-offs needed in steer performance to optimise profitability 
and productivity of cow-calf herds in temperate production 
environments.
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Technology developed in Beef CRC3 Role of the technology

Tick vaccine candidates

The Beef CRC used the cattle tick sequence to discover and 
evaluate 14 tick vaccine candidates (antigens/peptides) for 
potential use in developing a commercial vaccine to control cattle 
ticks in Australia and internationally. Ongoing research beyond 
June 2012 is required to evaluate the candidates in different 
combinations and to deliver a commercial cattle tick vaccine.

Test for acaricide resistance

The Beef CRC developed a simple diagnostic tool that is being 
used primarily by tick regulatory authorities to identify ticks that 
are resistant to synthetic pyrethroids (a class of chemicals used to 
control cattle ticks).

Candidates for pro-biotic drenches and management strategies to 
reduce methane emissions in cattle

The CRC discovered candidate protein targets and microbes for 
potential use in live microbial and/or bio-active products to restrict 
methane emissions by rumen microbes and maintain desirable 
levels of feed digestion. Further research is required to turn these 
candidates into commercial products, with further research 
possibly developing them into products that can be administered 
to cattle as a drench or a feed additive.

Objective measures of cattle welfare

The CRC’s objective measures of cattle welfare are being used by 
beef producers across Australia through voluntary or mandatory 
use of animal welfare protocols, standards and guidelines 
underpinned by the CRC’s cattle welfare results.

Understanding and managing the welfare impacts of dehorning

Ultimately beef producers will breed polled cattle to eliminate 
the need for dehorning. But some dehorning is required 
during the transition to a polled herd. The Beef CRC developed 
recommendations to minimise the impact of dehorning on cattle 
and they have now been incorporated in new draft national welfare 
standards and guidelines for cattle. 

Technology developed across CRCs 1,2 and 3 Role of the technology

Beef Profit Partnerships

A system of partnerships between beef businesses, value 
chains and the broader beef industry designed to accelerate 
improvements, innovations and adoption for sustainable and 
quantifiable impact on business profit.

Training materials and resources to create a more skilled beef 
industry workforce (including Livestock Library and publications)

Beef CRC’s educational and training materials are freely available 
online and have been widely distributed to extension specialists 
and consultants across Australia to underpin ongoing industry 
delivery activities to improve profitability and productivity of 
Australian beef enterprises.

71 PhD and 18 MSc graduates across a very broad range of sciences 
impacting on the Australian beef industry

Training of post-graduate students has provided a more skilled 
beef industry workforce across all sectors of the Australian beef 
industry. More than 70% of the CRC’s graduates have been retained 
directly in the Australian beef industry and greater than 80% have 
been retained in the agricultural sector more broadly. 

Comprehensive beef cattle databases 
These databases play a critical role in Australia’s BREEPDLAN and 
Meat Standards Australia schemes and are essential for ongoing 
bovine genomics research.
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Technology developed in Beef CRC1 & 2 Role of the technology

Science underpinning Meat Standards Australia (MSA)

The Beef CRC’s science is now used to underpin Australia’s 
MSA scheme that guarantees the eating quality of beef based 
on consumer perceptions of palatability. Beneficiaries of the 
MSA scheme can be found across the entire beef value chain 
and include commercial beef producers, feedlotters and beef 
processors, retailers, wholesalers and domestic and international 
consumers.

New traits in BREEDPLAN

BREEDPLAN is Australia’s national beef genetic evaluation scheme. 
The Beef CRC introduced scanned and actual carcase and beef 
quality traits, feed efficiency and reproductive performance to 
industry growth data to significantly increase the rates of genetic 
gain in Australian cattle herds.

DNA markers for beef tenderness

Beef CRC discovered two DNA markers for beef tenderness and 
licensed them to Genetic Solutions (which was subsequently 
acquired by Pfizer Animal Genetics). The markers are now used as 
diagnostic tests to identify carriers of favourable alleles so those 
carrier animals can be used for breeding to genetically improve 
tenderness.

Increased genetic gain through crossbreeding and development of 
composites in northern Australia

Beef CRC results show that significant genetic gains and 
improvements in profitability can be achieved in northern 
Australian herds by crossbreeding and development of tropically 
adapted composites designed to improve product quantity and 
quality and reproductive performance relative to the Brahman, 
without compromising adaptation to environmental stressors.

Vaccines to control Bovine Respiratory Disease (Bovilis MH™ and 
Pestigard™)

Beef CRC developed and commercialised two vaccines to control 
Bovine Respiratory Disease (BRD) and reproductive losses 
resulting from Pestivirus. Key end-users are the feedlot sector 
across Australia which routinely uses the vaccines to control BRD 
and commercial beef producers who use Pestigard™ to improve 
reproductive performance of their breeding herds. 

Pre-boosting strategies to enhance cattle performance during 
growing, grass- and grain-finishing and transport

Beef CRC results show that ‘pre-boosting’ feeder steers during yard-
weaning minimises sickness during feedlot finishing and is a highly 
effective strategy to improve herd productivity.

Growth path, transport and genetic effects on beef eating quality 
and ability to cost-effectively meet beef market specification

The Beef CRC packaged its results relating to combinations of 
growth path, transport and genetic effects on beef eating quality to 
enable beef producers to cost-effectively improve the compliance 
of their cattle to premium beef market specifications.

Responsible recycling of feedlot waste to achieve a sustainable 
feedlot sector

Beef CRC research provided the essential data to allow 
development of new environmental guidelines for recycling of 
feedlot waste to ensure a sustainable Australian feedlot industry.

On-farm and pre-slaughter food safety
Beef CRC’s pre-slaughter measurement of enteric pathogens 
identified new on-farm and lairage management practices to 
reduce pathogen loads on beef carcases.
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Introduction
Economically, gastrointestinal parasitism in cattle is one of the 
most important causes of disease and production loss in cattle 
in Australia, especially in southern or temperate Australia 
(Sackett et al, 2006).

As with other grazing livestock, anthelmintics play an 
important role in worm control, although integrated parasite 
management, including nutrition and grazing management, is 
vigorously promoted, but variably adopted.

This paper considers the current situation with respect to 
resistance of gastrointestinal round worms and liver fluke 
(Fasciola hepatica) to drenches, and the practical steps 
producers can take to manage resistance.

Drench resistance – roundworms
Isolated cases of cattle worms resistant to drenches have been 
known to occur in Australia for 20-30 years or more (Eagleson 
et al, 1986 and 1992), but were mostly regarded as curiosities.

Resistance surveys in New Zealand, including that by Waghorn 
et al (2006), heightened interest in re-evaluating the situation 
in Australia.

The results reported by Waghorn et al (2006) are summarised 
in Figure 1.

Figure 1. Cattle worm resistance - North Island NZ, 2005*. 

Source: Waghorn et al (2006).

*Proportion (%) of farms with less than 95 percent reduction 
in worm egg counts following treatment. Sixty two farms 
surveyed. BZ=benzimidazole, LEV=levamisole.

A number of trials have been conducted in Australia, with 
some results published. 

Figure 2 shows the results from Victorian (Rendell, 2006) and 
Western Australian trials (Cotter, 2012).

Figure 2.  Summary of recent Western Australia and Victorian 
drench resistance trials (beef cattle)*. 
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Drench resistance and beef cattle in Australia: an overview
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Take home messages:

• Internal parasites in cattle are economically important.

• Resistance of round worms of cattle to  
broad-spectrum drenches seems to be on the increase 
in Australia.

• Resistance of liver fluke to drenches also occurs, but 
may be less common. So it is important to check the 
efficacy of all fluke drenches.

• Producers should consider testing efficacy of broad-
spectrum drenches they use by doing worm egg 
counts on the day of treatment and again 14 days later.

• The use of combination broad-spectrum drenches 
should also be considered as a resistance  
management tool.
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Efficacy of drenches and route of 
administration
Leathwick and Miller (2013) found the route of administration 
of anthelmintics in cattle can have a marked effect on efficacy, 
and possibly selection for drench resistance. 

Moxidectin administered by different routes, oral versus 
injectable (subcutaneous) versus topical (pour-on), was 
compared on 14 farms in New Zealand.

Overall, efficacy, as measured by reductions in faecal 
egg count, was significantly greater after treatment with 
moxidectin oral (91.1%) than following treatment with 
moxidectin injection (55.5%) or moxidectin pour-on (51.3%).

Low efficacies in these trials were invariably against Small 
intestinal worm (Cooperia oncophora). Efficacy against Small 
brown stomach worm (Ostertagia), which is more pathogenic 
than Cooperia spp, was generally high. The oral treatments 
were also significantly less variable in efficacy compared to 
injection and pour-on treatments. 

Further work may elucidate how important and how often 
route of administration is regarding the efficacy of broad-
spectrum drenches targeting gastrointestinal nematodes.

With respect to flukicides, Boray (2010) takes the view, that for 
higher efficacy, oral formulations of triclabendazole (TCBZ) are 
to be preferred over pour-on (topical) formulations.

Drench resistance – liver fluke
Liver fluke can infect a number of species, including livestock, 
humans and Australian native animals (Boray, 2007).

Resistance to salicylanilides (rafoxanide, closantel) and 
triclabendazole (TCBZ) has been detected in the field in 
various parts of the world (Fairweather and Boray, 1999). Boray 
(1990) stated that liver fluke isolates resistant to rafoxanide 
and closantel had been found on Australian farms, and strains 
resistant to luxabendazole and TCBZ had been selected in the 
laboratory. 

Overend and Bowen (1995) reported a TCBZ-resistant field 
isolate, confirmed by slaughter studies, in sheep grazing 
irrigated pasture on a Victorian farm, and further stated that 
TCBZ resistance had not been reported in any other country 
in the world. The authors also reported that, in an extensive 
survey of sheep and cattle farms that was underway in an 
area endemic for liver fluke (location not mentioned, but 
presumably south-eastern Australia), nearly 100 farms had 
been evaluated with no resistance being detected on any.

According to Boray (2010), TCBZ resistance in sheep and cattle 
is present in the Goulburn Valley irrigation area around Echuca, 
Pyramid Hill and Shepparton, northern Victoria.

In NSW there have been isolated unpublished reports of 
resistance of liver fluke in sheep to closantel (Boray,1990), 
and resistance to TCBZ, for example, on a sheep farm in the 
Monaro region of southern NSW (Lloyd and Love, 2001) and in 
sheep on irrigated pasture at Berrigan, NSW (Gareth Kelly, pers 
comm, 2012). For the majority, there reports have been based 
on faecal egg count reduction tests.

More recently Brockwell et al (2012) at Charles Sturt 
University, Wagga Wagga, reported on investigations using a 
coproantigen (faecal antigen)-based ELISA (Mezo et al, 2004), 
in concert with faecal egg counts to evaluate the efficacy of 
TCBZ on several cattle properties in eastern Australia (NSW, 
Victoria), where there had been apparent treatment failures. 
Resistance (less than 95% reduction) was found on two 
out of six properties using the faecal egg count reduction 
test (FECRT) and three out of seven using the coproantigen 
reduction test (CRT). Animals from one farm were slaughtered 
following TCBZ treatment and live fluke were recovered, 
confirming the diagnosis of resistance. The authors concluded 
that CRT is suitable for the assessment of liver fluke treatment 
efficacy in cattle, and has certain advantages over the FECRT.

While resistance of liver fluke in sheep and cattle to flukicides 
is known to occur in south-eastern Australia, the prevalence 
is unknown. 

What can producers do now? 
Check drench efficacy: Producers should periodically check 
drench efficacy, by doing a (faecal) worm egg count reduction 
test when drenching cattle. 

For roundworms and broad-spectrum drenches, this involves 
a worm egg count on 15-20 animals at the time of drenching, 
followed by repeat worm testing 14 days later, ideally with 
larval cultures and differentiation also being done. If individual 
animals cannot be identified and sampled, bulk samples 
(collecting from a number of dung pats, i.e. more than 20) 
before and after testing is still worthwhile.

In the case of liver fluke, test flukicides as outlined above and 
perform liver fluke egg counts, with a second lot of testing 21-
28 days after treatment. 

The liver fluke faecal antigen (coproantigen) ELISA (available 
through CSU Wagga) can be done instead of liver  
fluke egg counts. 

Consider combinations: As with sheep, there is broad 
consensus among the experts that broad-spectrum drenches 
for cattle ideally should contain at least two unrelated broad-
spectrum actives. At the time of writing there is one such 
product on the market in Australia, Eclipse® (Merial), that 
contains abamectin and levamisole. 

Route of administration: The way drenches are given could 
be important. Watch out for further work in this area.

A good worm control program: A good program relies on 
giving the right drench at the right time, and integrating this 
with other control measures, such as good nutrition, and 
grazing management. This can involve alternately grazing 
pastures with sheep and cattle, if feasible.

Drenches, if and when they are needed, should be tested and 
shown to be effective. Timing will depend largely on proven, 
locally-relevant programs. Worm egg counts are useful in 
cattle, especially in young cattle, but there can be production 
losses and sometimes clinical disease even with low egg 
counts, hence the need for a good treatment strategy.   
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Further information

• http://www.mla.com.au/Livestock-production/Animal-
health-welfare-and-biosecurity/Parasites/Cattle-
parasite-atlas

• http://www.dpi.nsw.gov.au/__data/assets/pdf_
file/0011/146693/cattle-worm-control-the-basics.pdf

• http://www.dpi.nsw.gov.au/__data/assets/pdf_
file/0004/114691/liver-fluke-disease-in-sheep-and-
cattle.pdf

Cotter J (2012). Drench resistance in cattle worms – results 
from a survey in WA (Western Australian). Proceedings 
of the Australian Veterinary Association (AVA) Annual 
Conferences, 2012 AVA Annual Conference, Canberra, Cattle, 
May 2012.

Eagleson JS and Bowie JY (1986) Oxfendazole resistance in 
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Take home messages:

• E.coli O157:H7 is an important food-borne pathogen 
that can cause severe disease in humans, despite 
being shed asymptomatically by cattle.

• It is known that some cattle shed greater numbers 
of E.coli O157:H7 than others but reasons for this 
increased shedding are elusive.

• A longitudinal study is being conducted in a grass-
fed beef herd at Charles Sturt University to assess the 
within-animal variation in shedding of E.coli O157:H7.

Introduction
Escherichia coli form part of the normal flora of the intestinal 
tract in many animals. While the majority of E. coli strains 
do not cause disease, some may result in serious illness in 
humans. 

E.coli O157:H7 is the most commonly identified pathogenic 
strain of E.coli and is an important food-borne pathogen 
with a global distribution. While this pathogen is shed 
asymptomatically in the faeces of cattle and sheep, direct or 
indirect exposure to E.coli O157:H7 may result in hemorrhagic 
gastrointestinal disease, secondary severe renal disease in the 
form of ‘haemolytic uraemic syndrome’ (HUS) and possible 
mortality in humans (Locking et al, 2001). Very few organisms 
are required to result in disease and both the likelihood of 
infection and severity of disease is greater in the young and 
old, and the immunocompromised (Rangel et al, 2005). Illness 
due to E.coli O157:H7 and other pathogenic strains of E.coli 
(e.g. E.coli O26 or O111) can occur sporadically, but large 
outbreaks can also occur. The major source of this pathogen is 
contamination of food (most notably meat but also improperly 
pasteurised dairy, juice and other fresh produce) with animal 
faeces.

The annual Australian rate of notified illness due to E.coli 
O157:H7 is reported to be, on average, 0.12 cases per 100,000 
per year (Vally et al, 2013), which is considerably lower than 
the incidence in some other developed countries such as 
the United States (1.12 cases per 100,000 in 2012) (CDC, 
2013). The US has formally recognised E.coli O157:H7 as an 
adulterant of raw meat since 2002 and has required port-of-
entry (POE) testing since this time. Although a sampling and 

testing programme in Australia prior to export has reduced 
the requirements of testing for O157:H7 at POE, it is clear 
that control of this pathogen throughout the food chain is 
imperative in order to maintain market access and protect 
domestic and international public health.

Shedding E.coli
Shedding of E.coli O157:H7 in cattle faeces has been studied 
extensively, across many environments and production 
systems. Prevalence estimates of 11.6 percent (Faith et al, 
1996), 4% (Chapman et al, 1993), 3.4% (Chase-Topping et al, 
2007) and 1.8% (Faith et al, 1996; Miyao et al, 1998) are just 
some that have been reported from the US, England, Scotland 
and Japan, respectively. In Australia, estimates of prevalence 
range from 1.9% in dairy cattle in south eastern Queensland 
(Cobbold and Desmarchelier, 2000), to 15% in feedlot beef 
cattle at slaughter (Fegan et al, 2004a). Although estimates of 
prevalence vary widely and point to marked variation across 
time and space, it is evident that most farms and feedlots have 
animals that shed E.coli O157:H7 at some point in time (Barlow, 
2010; Fegan et al, 2004b; Gannon et al, 2002;  
Sargeant et al, 2003).

In light of the vast variation within and between systems, 
numerous studies have attempted to identify risk factors for 
shedding and supershedding of E.coli O157:H7 in order to 
define strategies to implement pre-harvest control. Conflicting 
reports of the contribution of diet and dietary change to 
shedding of E.coli O157:H7 has made recommendations for 
control through dietary intervention difficult (Barlow, 2010; 
Fegan et al, 2004b). Hormonal variation (Edrington et al, 2007) 
and concurrent infections (La Ragione et al, 2006) have also 
been postulated to affect shedding of E.coli O157:H7, but 
again accurate elucidation of the mechanisms, and application 
of measures to control these factors is challenging. 

Seasonality, and specifically day length have also been 
identified as risk factors for shedding, with greater prevalence 
of shedding (Barlow, 2010), and more human cases (Vally  
et al, 2013) reported during the summer months, along with a 
greater number of organisms shed during this period. But the 
implementation of pre-harvest control of these factors is  
not possible.

Focus has shifted
In recent years, the focus has turned to the effect of the 
individual on the overall prevalence and load of E.coli O157:H7 
and research has identified marked variation in the quantity of 
E.coli O157:H7 shed in cattle faeces, with relatively few cattle 
identified as responsible for the vast majority of pathogen 
shed within a herd (Fegan et al, 2005; Matthews et al, 2006a). 

The term ‘supershedder’ was coined to refer to those 
animals that shed pathogens at markedly higher levels than 
others. The presence of a supershedder in a herd has been 
demonstrated as a risk factor for increased herd-level faecal 
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prevalence, hide prevalence and hide load of E.coli O157:H7 
(Arthur et al, 2009; Fegan et al, 2005; Matthews et al, 2006b). In 
one study, it was identified that the 9% of shedding animals 
that excreted more than 104cfu/g of E.coli O157:H7 were 
responsible for more than 96% of the total E.coli O157:H7 
produced by all animals tested (Omisakin et al, 2003). It should 
be noted that these studies looked at herds at a single point in 
time, rather than following them over time.

Robust modelling techniques have shown that most variation 
in the shedding of E.coli O157:H7 in calves occurs at a within-
animal, rather than between animal, level (Robinson et al, 
2004), and the few studies that have sampled the same 
animals on multiple occasions have identified that shedding 
within animals is highly variable (Paiba et al, 2003; Robinson 
et al, 2004; Widiasih et al, 2004). So it is possible that defining 
individual animals as ‘supershedders’ is not as accurate as 
considering those animals as undergoing a ‘supershedding 
event’. 

Due to the lack of longitudinal studies, where the same 
animals are repeatedly sampled over a prolonged length 
of time, it is unclear which factors, if any, contribute to 
the development of shedding, or to the occurrence of a 
supershedding event.

The first three components, a literature review, technical 
training and laboratory skills validation have been completed, 
resulting in the development and validation of robust 
microbiological techniques. The initial longitudinal study has 
recently been completed, with a second to start at the end of 
the year. The final components of an expert opinion exercise, 
simulation modelling and organisation of a national forum are 
yet to commence. 

The longitudinal study conducted at CSU, aimed to study 
individual and population transmission dynamics of E.coli 
O157:H7, and identify and quantify risk factors for shedding 
and supershedding of this pathogen. The study ran from 
October 2012-July 2013. Faeces were collected per rectum 
twice a week from a grass-fed beef herd consisting of 23 
primi- and multi-parous Herefords. Samples were processed to 
identify whether or not each cow was shedding E.coli O157:H7 
and the concentration at which the pathogen was shed. 
Information on a number of cow-level factors, such as rectal 
temperature, hide score, faecal score, faecal cortisol and herd-
level factors including environmental temperature, day length 
and rainfall were collected on each occasion. 

Results
Preliminary results confirm the intermittent and variable 
nature of E.coli O157:H7 shedding. All cows shed E.coli 
O157:H7 at least once during the study, and a large variation 
in the frequency of shedding among animals was observed, 
although shedding events were clustered in time. Only 6.8% 
of positive samples contained concentrations greater than 
103cfu/g and could therefore be classed as supershedding 
events. 

Preliminary data analysis reveals that day-to-day variability 
has a greater influence on variation in E.coli O157:H7 shedding 
than cow-to-cow variability, implying that any one individual 
is not more likely to shed E.coli O157:H7 than another. With 
the accumulation of more data over time, these analyses 
will be able to be extended to assess whether the same is 
true for supershedding events. In addition, extension of this 
study to allow an intensive period of data collection, with 
samples collected daily, will also allow an understanding of the 
variability associated with each daily sample estimate.

Once completed, the results of this study will inform the 
potential usefulness, or lack thereof, of implementation 
of pre-harvest control measures, directed at a herd or 
individual level in Australia, in order to minimise the 
supershedding phenomenon. An additional output will be the 
development of a national group of dedicated experts with an 
understanding of the key issues surrounding E.coli O157:H7 
nationally and internationally, who can act as a resource, able 
to be called on for future expert judgements and opinion.

A more thorough understanding of the dynamics of shedding 
E.coli O157:H7 in Australia, gained through studies such as 
this, is imperative in order to maintain market access, promote 
quality assurance and preserve and potentially reduce the 
current low levels of infection with E.coli O157:H7  
in the Australian public.

Current research
A study, funded by Meat and Livestock Australia (MLA), 
commenced in 2011 at Charles Sturt University (CSU), in 
collaboration with the University of Sydney, to conduct a 
microbiologically and epidemiologically robust investigation 
of the occurrence and behaviour of E.coli O157:H7. The project 
comprises seven components, to be rolled out over a four year 
period across the two sites, to encompass grass-fed beef and 
dairy cattle. 
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Hormonal growth promotant use in a steer backgrounding, 
pasture-based enterprise in the Riverina
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Take home messages:

• Steers implanted with 21.1mg oestradiol-17β 
(Compudose 100) grew faster than steers that were 
not implanted with Hormone Growth Promotants.

• HGP treated steers gained 114.8kg/head over 117 
days, a 21.02kg/head better weight gain than the 
control group. At $2.09/hg, this is an advantage of 
$43.97/head less application and drug costs of  
$1.85/head.

Introduction
Hormonal Growth Promotants (HGPs) are used to maximise 
production and improve productivity in animal production 
systems. They are employed in husbandry events in an attempt 
to increase liveweight gain, as the expected weight increases 
are predictable and reliable in both grass-fed and feedlot 
enterprises. This trial focused on the benefit of using HGP on a 
Riverina beef backgrounding enterprise.

The focus of this paper pertains to investigating whether more 
kilograms of beef can be turned-off in a shorter time period 
with the use of HGPs. The authors took into consideration the 
implementation of HGPs treated cattle only forms a small facet 
of the overall management of the farm, and other factors are 
likely to play a role or influence the success of such a trial. 

HGPs will help meet target market specifications, but it is 
imperative producers understand that a well-rounded, holistic 
approach is essential for optimising beef production as 
inherent factors such as genetics and environmental factors 
such as pasture availability will ultimately influence product 
quality and quantity (Hunter, 2010). But this is beyond the 
scope of this paper, as the experiment was conducted on a 
backgrounding steer enterprise that did not utilise breeding 
or genetic programs or manipulated dietary intake by 
supplementary feeding. 

Method
Seventy-four predominantly Angus or Angus cross steers aged 
between 8 - 11 months were selected for the trial. During 
the trial, steers were treated with 5-in-1 and drenched with 
Eprinex. The cattle weighed approximately 376 kilograms at 
the start of the experiment. 

Steers were randomly divided into two groups; control (Un-
implanted) or experimental (21.1 milligrams oestradiol-17β 
(Compudose 100) implanted).

The steers were weighed seven times (day 1, 21, 40, 68, 82, 
104, 117) throughout the experiment, with the weigh-ins 
roughly reflecting a three weekly cycle. All the weights were 
electronically recorded at each weigh in.

Due to cattle being sold the sample size decreased throughout 
the experiment. The sample size at each weigh day is shown  
in Table 1.

Table 1.  Sample size for the control and experimental groups 
at the weigh sessions.

Environment
Steers were grazed predominantly on dryland lucerne 
pastures. It was estimated the steers spent 93 days on 60 
percent lucerne and 40% phalaris, 10 days on 90% Lucerne 
and 10% rye and clovers and 14 days on 60% lucerne and 40% 
native pasture, in that order. It was assumed, based on the 
average daily gain (ADG) of the control group that the steers 
had been on the property prior to the experiment for 135 
days. The experiment ran for 117 days, commencing in late 
September 2011 through to mid January 2012. 

Results
Over 117 days, the steers implanted with 21.1mg oestradiol-
17β at the beginning of the experiment grew the fastest 
(Figure 1). These steers gained 114.8kg over 117 days, which 
was statistically greater than the control group gain of 99.1kg. 
The experimental group had a 15.84% increase in weight gain 
compared to the control group. The growth response from 
implanting the steers with a HGP was immediate, and for the 
majority of the experimental period, there was a positive growth 
response in weight gain. The cattle experienced a period of 
generalised weight loss from day 68 - 82. 

Day of Experiment Implanted steers Un-implanted control

1 35 39

21 35 39

40 34 39

68 32 39

82 31 39

104 23 37

117 12 32
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Figure. 1. Liveweight gain of steers (mean) over the 
experimental period.

The ADG between each subsequent weigh day was calculated 
(Figure 2). This showed the greatest increase in ADG occurred 
from day 1-21, with a daily gain of 2.7kg/head/day for the 
implanted steers and 2.3kg/head/day for the un-implanted 
control. Figure 2 also corresponds with Figure 1, showing 
weight loss occurring in all steers between day 68-82, with the 
implanted steers having a larger decrease in ADG compared 
to the non-implanted control group. The implanted steers also 
had a decreased ADG -0.1kg/ head/day compared to the non- 
implanted control (0.24) between days 104-117. 

Figure. 2. Liveweight of steers (average daily gain) at each 
individual weigh in.

Figure 3 shows that for both comparisons, the difference 
between the cumulative ADG for the respective treatment 
group was about the same for the entire experimental period, 
with the exception of the period of generalised weight 
loss. This indicates that the magnitude of the weight gain 
advantage to steers implanted with 21.1mg oestradiol-17β 
was maintained throughout the experiment. 

Figure 3. Accumulative liveweight (ADG) of steers over the 
experimental period.

Cost benefit analysis
Option 1: Selling cattle at a certain age (252 days) using 
Compudose 100 for 100 of the 252 days. 

The benefit achieved in this option was determined by 
calculating increased weight gain per head in kilograms, times 
the price received. A comparison was then made between 
implanted and control groups.

Table 2 shows this option can potentially give a 2377% return 
on investment and a net profit $43.97 due to the increased 
weight gain over 100 days as a result of the beneficial effects 
of the HGP. The faster growth rates will result in a quicker 
turnover rate of cattle.

Table 2. Economic assessment of Compudose 100.

Location Duration 
(days)

Starting 
weight 
(kg)

Average daily  
gain (kg)

Weight 
gain 
average 
(kg)

Economic 
advant- 
age per 
head  
($)

Return 
on 
invest- 
ment 
(%)

Control Compu- 
dose

Ladysmith 117 376 0.84 0.98 21.02 43.97 2377

Based on live weight price of $2.09kg for feeder steers and average retail price 
of Compudose100 ($1.85) (Elders Wagga Wagga)

Option 2: Selling cattle when they reach a target weight of 
520kg. 

The benefit is associated with HGP treated cattle turned off 
quicker than non-treated cattle and utilisation of the pasture 
that is saved by restocking. But the economic advantage is 
only achieved when the pasture is utilised and no benefit will 
be attained if the paddock is not grazed. 

Based on the figures ascertained from the trial, the second 
option uses the same data to make assumptions about the 
cost benefits of growing cattle out to a target weight of 520kg 
(Figure 4 and Figure 5). Based on the assumption that cattle 
prior to the trial were gaining the same ADG as the control 
during the experiment, it was presumed the cattle were 
on the farm for 135 days before they were implanted with 
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Compudose 100. 

After 117 days, the control group weighed an average 472kg, 
compared to the experimental group (494kg). Assuming 
both groups of steers continued to gain weight at 0.8kg/day 
(because the beneficial effects on the HGP had finished), it was 
calculated it would take the control group an 60 additional 
days to reach the target weight of 520kg, compared to 33 
days for the implanted group to meet the target weight. The 
difference of 27 days between the two groups was used in 
future calculations to assess the cost benefit analysis of turning 
cattle off quicker. 

Figure 4.  Chronological depiction of average cattle weights.

Purchase cattle weight
= average of 
265kg

Mean weight of cattle at beginning of experiment = 373kg

Length of cattle on farm before experiment started
= 373kg – 265kg

= 108kg

Assumption that had an ADG same as control
= 108kg/0.8ADG

= 135 days

Figure 5. Time line of cattle weight gain during time on 
property.

The second option highlights that HGPs allow cattle to reach 
a target weight more quickly than non-implanted cattle. The 
main profit of $43.30 is derived from the savings from turning 
off cattle 27 days earlier and using the profit to re-purchase 
steers to utilise the excess feed. This option enables a return on 
investment of 2440%. 

Option 3: Selling the cattle at 520kg, but the economic 
advantage is related to surplus pasture being utilised for 
lucerne hay production.

The economic advantage associated with the third alternative, 
is the most lucrative. But to achieve the higher returns, higher 
labour, mechanical and time inputs are required. The potential 
profit derived from the sales of lucerne hay approximates to 
$56.65- $62.90, using the prices received for lucerne hay in 
the Riverina during the experimental period. This equates to a 
return on investment of between 3162-3502%.

Table 3. Economic assessment of the three proposed 
recommendations.

Recommendations Profit ($) Return on investment 
(%)

Option 1 43.97 2377

Option 2 43.30 2440 

Option 3 56.65 - 62.90 3162 - 3502

It is also acknowledged that using HGPs may not always be 
beneficial. But this is dependent on the market individual 
producers are targeting. This situation is likely to occur in 
production systems where late maturing genotypes are used 
to produce beef for markets that require substantial degrees of 
fatness and light carcase weights. Other markets also discount 
HGP treated beef on the grounds of reduced eating quality. 

In both cases, payment for additional carcase weight might 
not compensate for the reduced price per kilogram of 
beef (Hunter, 2010). This was not the situation during this 
experiment as cattle were sold directly to feedlots, or sold 
through the local saleyards, both of which had no market 
discrimination to HGP use at the time of the trial. 
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Milking your feedbase for all its worth - Applying the 
results from Future Dairy to a beef production system
Mr Michael Campbell

Charles Sturt University 
Email: mcampbell@csu.edu.au

Introduction
The Future Dairy research program was designed to look 
at how future dairy systems would be able to cope with 
different pressures. It is a partnership between The University 
of Sydney, Dairy Australia, De Laval and the NSW Department 
of Primary Industries. There have been two main branches to 
the research program; one investigating the feedbase and the 
other investigating Precision farming techniques including 
the Automatic Milking System (AMS) to address labour and 
lifestyle issues (http://futuredairy.com.au/).

So why hear about research from the dairy industry at a beef 
cattle field day?

The simple answer is that there are many applications of the 
feedbase research conducted by the Future Dairy team that 
apply to other grazing industries. Along with the research 
findings, many of the issues faced by dairy producers are 
similar to those faced by beef cattle producers.

A complementary forage system – a new look 
at the feedbase
The Australian dairy industry is facing many pressures 
including:

• Increasing cost and decreasing availability of land suitable 
for traditional dairying. 

• Increasing cost of concentrates and forage supplements.

• Decreasing supply and increasing cost of irrigation water. 

One of the major research questions addressed in Future 
Dairy 2 was how to increase the production of home-grown 
feed above that of pasture alone. Garcia and Fulkerson (2005) 
came up with a concept of incorporating forage crops into 
a system to complement the pasture base and increase the 

Take home messages:

• Future Dairy have found that using forage crop 
systems can increase production and profitability on 
pasture based dairy farms.

• Beef cattle farmers can learn from this research and 
apply the technology to their own enterprises to lift 
productivity.

• Using forage crops can be a relatively low cost way to 
feed cattle at critical times in the production cycle.

total home-grown feed produced. This system was termed a 
complementary forage rotation (CFR) and involved growing 
maize as a bulk silage crop, forage rape for an autumn grazing 
and a field pea crop for silage. 

When this triple crop system was tested at a plot trial level 
it resulted in more than 42 tonnes of Dry Matter per hectare 
being harvested (Garcia et al, 2008). The CFR concept was 
further developed to include a pasture system and was termed 
a complementary forage system (CFS). The relative proportion 
of forage crop to pasture that would optimise the system was 
estimated to be 35 percent forage crop to 65% pasture (Garcia 
et al, 2007). This ensures the system was optimised without 
impacting on practicality.

Farina et al (2013) took this work a step further, and using a 
farmlet study was able to show that using a 35%:65% CFS 
they were able to achieve 25tDM from the total farm area with 
33tDM/ha from the CFR area and 22tDM/ha harvested from 
the pasture area. It has also been shown the CFS can be more 
profitable and expose the business to less risk than increasing 
milk production from feeding more grain or maintaining the 
status quo (Fariña et al, 2013).

Adoption and utilisation of a CFS on 
commercial farms
The next step in the research process was to investigate if a 
CFS could be used successfully on commercial farms. Dairy 
farms in the Hunter Valley and in northern Victoria were 
monitored for at least 12 months to gather an in-depth 
knowledge of their feedbase and operating system. The farms 
in the Hunter Valley actually adopted some of the textbook 
CFS guidelines to varying degrees with one farm adopting the 
full triple crop system. 

The first of these studies modelled the use of a CFS on 35% of 
the land area for each of the farms. On seven out of eight of 
the case study farms operating profit was able to be increased 
by utilising a CFS while maintaining pasture utilisation at the 
current level. The increases to operating surplus for the whole 
farm were significant ranging from 1.5-40%. 
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Table 1. Key economic indicators of a simulated 
complementary forage system (CFS) on eight case study farms 
using the MilkBiz (NSWDPI) financial analysis model.

Northern Victoria Hunter Valley

F a r m  
1

F a r m  
2

F a r m  
3

F a r m  
4

F a r m  
5

F a r m  
6

F a r m 
 7

F a r m  
8

Operating 
Surplus

($/ha)

2008 1720 2361 1071 6316 6013 9331 6572

% change 
from 
base

22 19 -19 1.5 16 40 24 34

The operating surplus reported as an output of MilkBiz is 
defined as (operating surplus) = (total dairy receipts) minus (total 
overhead cost + total variable costs). 

While these results show the potential of a CFS to increase 
the operating profit of farms, through increasing the amount 
of home-grown feed being produced and fed, in reality 
producers all have individual goals and restrictions that will 
impact on the adoption of a CFS. This leads into the next 
research project investigating how these case study farms 
might achieve their individual production goals through using 
either a CFS, purchasing more feed or leasing land. 

How can this research be applied to beef 
production systems?
Like all grazing based livestock systems, efficient beef 
production systems rely on utilising the feedbase as efficiently 
as possible during the year. In essence, the paddock is like a 
big silo, except the system relies on rain, seed and fertiliser to 
fill it up with feed rather than a truck turning up with grain. 
During the year there are fluctuations in the amount of feed 
freshly grown, with a carryover of dry standing feed that has 
not been consumed by stock. These two components make up 
the majority of the pasture base on most beef operations.

In southern Australia the general growth pattern of pasture 
revolves around the following generalisations starting with 
the traditional ‘autumn break’ (during April-May), when plants 
germinate and begin to grow. If temperature and moisture are 
available they will be able to produce a good amount of feed 
before cold winter temperatures set in. 

During spring all pasture grows at a rate that makes it hard 
to utilise effectively. Coming into December, the growth and 
quality of pastures declines rapidly. During late summer and 
into early autumn dry standing feed (low quality) is utilised 
along with feed that is grown from summer rainfall.

The question is then raised, how can the feedbase be 
manipulated to provide more feed and a more consistent 
supply of low cost grazable feed? To enable production to 
increase from the same land area, one of two things must 
happen. Either a have high utilisation of the current pasture 
base, and/or grow more forage by utilising forage crops.

Options for beef production systems
Firstly, it is important to realise that each individual farm will 
have different feedbase requirements. The first step in the 
process will be to look at the feed requirements of the current 
livestock that are being run. Then look at how much available 
feed there is in certain years, and the ‘feed gaps’ will clearly be 
identified. Once the feed gaps have been identified, producers 
can look at suitable options to fill those gaps.

Is there quality grazable feed for weaners?
• Plant a grazing Brassica in late spring to use as standing 

feed in January–March.

• Incorporate Lucerne or chicory into the pasture system to 
provide quality feed at weaning (January-April).

• Are sale cattle able to reach the desired weight?

• Incorporate Lucerne or chicory into the system to provide 
high quality feed in December-January.

• Is supplementary feeding carried out most winters?

• Sow a Brassica in autumn to provide quality standing feed 
in winter, utilise a winter cereal crop during winter.

What does it cost?
To calculate the costs of utilising an opportunistic forage crop, 
say in a year when pastures are degraded, is fairly easy because 
no feed is removed from the system. But in the case of the 
Future Dairy work, it focuses on implementing a forage system 
that will be long-term and sustainable, and so how the whole 
system responds to the different availability of quality grazable 
feed needs to be considered, rather than only the actual cost 
of sowing the forage crop.

A grazing Brassica could cost as little as $200/ha to sow.

• Seed - 5kg/ha @ $5/kg = $25

• Fertiliser – 200kg Urea/ha @ $0.63/kg = $126

• Machinery/Labour/ha = $30

• Total of $181/ha

So if 5tDM/ha can be harvested, this equates to about $36/
tDM. But this is only half the story, the following must  
also be considered.

• What is the opportunity cost of feed lost as a result of 
sowing a forage crop? To sow a Brassica in spring some of 
the pasture area that would still be growing needs to be 
replaced. Calculate what that feed is worth, in many cases 
extra spring growth goes to waste and so the opportunity 
cost might be quite low.

• What is the saving in supplementary feed (and the cost 
of labour in feeding) the forage crop replaces? Bought-in 
hay or silage might directly cost $200/tDM but including 
the cost of machinery, labour and wastage the actual cost 
might be closer to $220-$240/tDM

• What are the potential benefits to livestock having 
grazable feed available? For example, will producers be 
able to put an extra 30kg/head on steers before selling 
them; Can calves be weaned onto the crop rather than 
feeding silage or pellets?
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There are many research findings from other industries that 
can be applied successfully to beef cattle production systems. 
The feedbase on a beef cattle farm can be manipulated by 
utilising forage crops to supply a more even, high quality and 
relatively cheap form of feed. It is possible that using forage 
crops in a pasture system, a farm can lift production above 
that possible from the current pasture base.

Fariña SR, Alford A, Garcia SC and Fulkerson WJ (2013). An 
integrated assessment of business risk for pasture-based 
dairy farm systems intensification. Agricultural Systems, 
115: 10-20. 

Garcia SC, Jacobs JL, Woodward SL and Clark DA (2007). 
Complementary forage rotation systems: a review of 
recent developments. In Proceedings of the Australasian 
Dairy Science Symposium 2007’ (Eds DF Chapman, DA Clark, 
KL Macmillan, DP Nation) pp. 221–239. (National Dairy 
Alliance: Melbourne).

Garcia SC, Fulkerson WJ and, Brookes SU (2008). Dry 
matter production, nutritive value and efficiency of 
nutrient utilization of a complementary forage rotation 
compared to a grass pasture system. Grass and Forage 
Science, 63: 284-300. 
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Can genetic improvement be used to reduce methane 
emissions in Australian beef cattle
Dr Kath Donoghue, Dr Rob Herd, Dr Simon Bird  
and Dr Paul Arthur

NSW Department of Primary Industries 
Email: kath.donoghue@dpi.nsw.gov.au

Take home messages:

• Genetic variation is present in methane emissions in 
beef cattle. Methane trait is heritable. 

• May be able to use genetic improvement to reduce 
methane emissions in beef cattle.

Introduction
Cattle and sheep emit methane, a potent greenhouse gas, 
but currently there are few technologies available to mitigate 
methane emissions in extensive beef production systems. 
Genetic improvement is capable of producing small but 
permanent and cumulative changes in performance, and is 
particularly useful in extensive production systems as found in 
the majority of Australian beef herds. 

Genetic improvement is an attractive approach for the 
mitigation of methane emissions in Australian beef cattle. 
In order to assess the viability of this mitigation approach, 
genetic variation in methane traits, along with relationships 
with important production traits must be quantified. This paper 
provides preliminary heritability estimates for methane traits. 

Methane emissions research
Progeny born in 2009 and 2011 from Angus cows in two 
research herds at the Agricultural Research Centre, Trangie 
NSW, were measured for methane production in 2011 and 
2012 in respiration chambers on the University of New England 
campus, Armidale NSW. For progeny born in 2009, males from 
both herds and females from one of the herds were measured 
for methane, while for progeny born in 2011, animals from 
both sexes in both herds were measured. 

Each year, animals were allocated into cohorts within herd 
and sex, fed a restricted diet (1.2 times the estimated energy 
requirement for maintenance) and measured in the respiration 
chambers in groups of 10. 

Methane production was measured over two 24 hour 
consecutive periods. For animals born in 2011, these 
measurements were taken at approximately yearling age 
(369 days). But for animals born in 2009, measurements were 
taken at about two years of age (748 days) due to delays in 
construction of the facility. Traits measured included pre-test 
weight (WT), dry matter intake (DMI), methane production (MP- 
litres of methane per day), methane yield (MY- MP adjusted for 
DMI) and methane intensity (MI- MP adjusted for WT). 

Results 
Table 1 provides a summary of the methane data.  A large 
variation was observed for both WT and age of methane 
measurement. This was due to the older age of measurement 
of the animals born in 2009. There was substantial phenotypic 
variation for the methane traits (MP, MY and MI) even after 
adjustments for DMI (MY) and WT (MI).  

Table 1. Summary of recorded methane traits.

No. records Average (SD) Minimum Maximum

Age (days) 530 525 (192) 264 822

WT (kg) 530 410 (93) 229 670

DMI (kg/d) 530 6.9 (1.2) 4.6 9.5

MP (L/d) 530 205 (30) 122 350

MY (L/kgDMI) 530 29.9 (4.2) 15.9 41.2

MI (L/kgWT) 530 51.6 (9.4) 25.8 67.8

Genetic parameters for methane and scan traits are shown in 
Table 2.

Table 2. Genetic parameters (SE) for methane and scan traits

Variancea 
(SE)

Variancee 
(SE)

Variancep 
(SE)

Heritability 
(SE)

WT 612 (210) 803 (172) 1,415 (101) 0.43 (0.13)

MP 72 (38) 271 (37) 343 (23) 0.21 (0.11)

MY 1.1 (0.6) 4.6 (0.6) 5.7 (0.4) 0.19 (0.10)

MI 4.1 (1.9) 13.7 (1.9) 17.8 (1.2) 0.23 (0.10)

This study provides the first heritability estimates for methane 
traits in beef cattle. Heritabilities (h2) for methane traits (MP, 
MY and MI) were low to moderate (0.19-0.23). Robinson et al 
(2010) reported a low heritability (0.13) for MI in sheep, while 
Pinares-Patino et al (2011) reported a moderate heritability 
(0.30) for MY, also in sheep. 

Several dairy studies have predicted MP using DMI, and 
heritabilities reported range from 0.12 (Cassandro et al, 2010) to 
0.35 (de Haas et al, 2011) for MP and 0.58 (de Haas et al, 2011) for 
MP adjusted for milk production (similar to MI in this study). 

Results from this study, along with other published estimates, 
indicate there may be some potential to use genetic 
improvement to reduce methane emissions in livestock, but 
further investigations involving larger numbers of animals  
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Cassandro M, Cecchinato A, Battagin M and Penasa 
M (2010). Proceedings of the 9th WCGALP, www.
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are needed.
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Improving feed efficiency through genetic selection and 
management strategies to improve overall herd efficiency
Mr Jon Wright

Coota Park Blue-E 
Email: bluee@activ8.net.au

Take home messages:

• Selecting for feed conversion is possible in an on-farm 
situation. It has costs but the rewards to the seedstock 
producer and their clients’ are enormous.

• Recognise the grass in the paddock has a value, and 
that reducing cattle intake gives producers grass to use 
at a later stage or ensures they hit the next drought at 
a later stage. 

• Coota Park Blue-E’s gains have been fantastic but 
due to the fact that we had no other herds to access 
superior feed conversion genetics, means that in the 
future our gains could be been even greater.

• Understanding the feed requirements of each 
individual class of stock and how best to allocate 
that feed can provide the opportunity for huge feed 
savings and a better overall herd efficiency.

Introduction
At Coota Park we have developed a composite line of cattle 
named the Blue-E’s, (Angus x Shorthorn) always a 50%:50% 
mix, selected over time for feed conversion or efficiency.  
We chose this simple composite program because of its:

1. Recognition of the importance of marbling.

2. Ability to access genetics from large performance 
recording herds.

3. Capacity for a multi-trait animal that would add to our 
client’s programs in a responsible and balanced way.

4. Recognition that it does not matter which breed you 
choose, rather the animals you choose within that breed 
and the selection strategy used over time that is important.

We built a simple facility on the property that enables us to 
record the daily intake of each animal. At the end of the 70 day 
test we have the total amount of feed consumed and weight 
gain, hence a feed conversion figure. This has enabled us to 
put feed conversion into our selection when choosing our 
herd sires, and we provide this information to our clients at our 
on-property sale. Our bulls are sold with Net Feed Intake EBV’s 
(feed conversion EBV’s), and we are the only herd in Australia 
to do this.

Recent research has shown that identifying high efficiency 
young bulls tested in a post-weaning test produces more 
efficient cows in the paddock.

We have tested over 750 Blue-E bulls over 31 tests. The 
purpose of this testing is to not only produce highly efficient 
steers, but breed highly efficient cows in the paddock. In most 
breeding herds it is the cost of feeding the cows year after year 
that is the greatest expense.

We’ve made good genetic progress over time and have 
become more passionate about what this selection process 
offers our herd. Conducting a feed conversion test has the 
advantages of:

• Identifying bulls superior for Net Feed Intake and Gross 
Feed Conversion.

• Identifying bulls superior for growth with a greater 
expression of the variation between animals (average gain 
in test is about 2kg/day).

• Identifying animal intake levels relative to growth and 
hence methane per unit protein.

• Measuring Eye Muscle Area, marbling, rib and rump fat at 
the end of the test, with a body condition that shows the 
variation possible between animals.

• Having all animals on the same diet for a set period each 
year.

• Making the animals very quiet.

• Giving weaner bulls a kick start. 

• Some reduction in feed usage in the paddock. 

An Adelaide University student, Jen Cooke, did her Masters 
degree using our data. Her analysis has shown the following 
changes within our herd.
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Net Feed Intake
Remembering we used multi-trait selection and did not select 
only for feed conversion, we had no way of identifying high 
efficiency Angus sires coming into our program. It has been a 
complete lottery when choosing Angus AI sires, in how their 
progeny will perform for feed conversion. There have been 
some good sires but some very bad sires as well, many of 
which are widely used AI sires. Figure 1 shows the change in 
Net Feed Intake EBV at Coota Park over the past 12 years.

Figure 1. Change in Net Feed Intake EBV over the past 12 years. 

The real challenge for any seedstock producer is identifying 
those factors that are important to their own herd and their 
client’s bottom line. At Coota Park the emphasis we put on 
different factors influencing profitability are (in priority order):

1. Fertility

2. Feed Conversion

3. Growth

4. Marbling

5. Muscularity

6. Structural soundness.

Figure 2. Change in EBV for intake traits.

 

Figure 2 shows the changes we have made by selecting for 
feed conversion. Our cattle are growing faster, eating less and 
converting better. Adelaide University’s investigations have 
shown we have achieved about a three percent change in 
our feed conversion over the past 12 years. While this  may 
not appear much, to put in perspective, the Angus breed as a 
whole have achieved an 8% change in growth over 18 years, 
and they have had accurate EBV’S for growth as a selection 
tool from the start. 

It is important we take a multi-trait approach to our program, 
which slows the genetic gains we could have achieved for 
each individual trait. Recognising the obligation to our 
clients’ long-term profitability, we wanted to move the other 
production traits in the right direction while improving feed 
conversion.

Figure 3 shows the gains made in other production areas. 
While improving feed conversion, we have improved marbling, 
increased eye muscle area and decreased fat.

Figure 3. Change in EBV scan traits

Figure 4 shows how fertility has improved at the same time 
as improving feed conversion and other traits. The most 
important thing we needed to ensure was that we did not 
sacrifice fertility along the way, and in fact, have been able to 
improve our fertility at the same time.
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Figure  4. Change in EBV for cow traits.
 
Figure  4. Change in EBV for cow traits. 
 
 
 
 
 
 
 
 
 
 
 
As an industry, we need to understand that genetic progress in the area of feed efficiency is in the 
hands of seedstock producers.  
 
Commercial producers at this stage cannot identify animals that are superior for feed conversion. It is 
a relatively expensive trait to identify and many stud produces have been using this as an excuse not 
to test. Many studs have been experiencing incredible success after many years of hard work and 
dedication but in my opinion, many can now afford to test and have a responsibility to their clients to 
start providing this information. The reality is, the advantages they will experience in their own herds 
will be extremely worthwhile. 
 
It is important to recognise the impact that our industry has with regard to carbon emissions via 
methane. High feed converting animals produce less methane per unit protein generated, 
compared to low efficiency animals. Being proactive as an industry and trying to reduce our 
impact will be perceived as a positive thing by the rest of the community. 
 
Saving feed and increasing production 

Table 1. Calculating the value of grass. 

Feed conversion is all about saving feed and 
increasing production. To recognise the value of 
saving feed in grass fed systems, the value of a 
kilogram of grass must be calculated.  If cattle 
convert better, grass is left in the paddock, so what 
could be achieved with that grass? If the grass was 
still in the paddock and a backgrounding steer is put 
onto it, how much money could be made? Assuming 
the producer is paid $1.00 for each kilogram of 
growth and the steer grows at 0.7 kg per day, the 
steer is, on average, 400 kg while on the property. If 
the steer eats 2.5% of its bodyweight each day, the 
steer will eat 14.3kg per day, for which the producer 
is paid $1.00. So the grass is worth $0.07/kg (Table 1). If producers do this calculation, they will see 
that if their grass achieves lower weight gains, it is not worth as much (i.e. 0.5kg/day gain means 
grass is worth $0.05 cents). 
 
The values of this calculation may vary in different situations but it is an easy way to calculate a 
value for grass. If producers can get better weight gains or return more than $1/kg gain, their grass 
is worth more. If animals eat less than 2.5% per day (i.e have better feed conversion) then again 
their grass is worth more.  

Income $1.00 Kg gain 
Average daily 
gain 

0.7 Kg per day 

Days  1.4per Kg 
Steer eats  2.5% of body weight 

per day 
Steer weight 400 Kg 
Steer eats 10 Kg per day Therefore  14.3 Kg of feed per Kg 

gain 
Therefore $1.00 
for  

14.3 Kg eaten 
Value of your 
grass 

$0.07 

As an industry, we need to understand that genetic  
progress in the area of feed efficiency is in the hands of 
seedstock producers. 

Commercial producers at this stage cannot identify animals 
that are superior for feed convesion. It is a relatively expensive 
trait to identify and many stud produces have been using 
this as an excuse not to test. But many studs have been 
experiencing incredible success after a number of years of 
hard work and dedication, and in my opinion, many can now 
afford to test and have a responsibility to their clients to start 
providing this information. The reality is, the advantages 
they will experience in their own herds will be extremely 
worthwhile.

It is important to recognise the impact that our industry has 
with regard to carbon emissions via methane. High feed 
converting animals produce less methane per unit protein 
generated, compared to low efficiency animals. Being 
proactive as an industry and trying to reduce our impact will 
be perceived as a positive thing by the rest of the community.

Saving feed and increasing production
Feed conversion is about saving feed and increasing 
production. To recognise the value of saving feed in grass fed 
systems, the value of a kilogram of grass must be calculated.  
If cattle convert better, grass is left in the paddock, so what 
could be achieved with that grass? If the grass was still in the 
paddock and a backgrounding steer is put onto it, how much 
money could be made? Assuming the producer is paid $1.00 
for each kilogram of growth and the steer grows at 0.7 kg per 
day, the steer is, on average, 400 kg while on the property. 
If the steer eats 2.5% of its bodyweight each day, the steer 
will eat 14.3kg per day, for which the producer is paid $1.00. 
So the grass is worth $0.07/kg (Table 1). If producers do this 
calculation, they will see that if their grass achieves lower 
weight gains, it is not worth as much (i.e. 0.5kg/day gain 
means grass is worth $0.05 cents).

Table 1. Calculating the value of grass.

Income $1.00 kg gain

Average daily gain 0.7 kg per day

Days 1.4 per kg

Steer eats 2.5% of body weight per day

Steer weight 400 kg

Steer eats 10 kg per day

Therefore 14.3 kg of feed per kg gain

Therefore $1.00 for 14.3 kg eaten

Value of your grass $0.07

The values of this calculation may vary in different situations 
but it is an easy way to calculate a value for grass. If producers 
can get better weight gains or return more than $1/kg gain, 
their grass is worth more. If animals eat less than 2.5% per day 
(i.e have better feed conversion) then again their grass is  
worth more. 

So what does this mean in dollar terms?
Predicting what improved feed conversion in our whole herd 
can achieve in dollar terms is now possible (Table 2). 

Table 2. The value of improving feed conversion.

Category No
Wt 
(kg)

Intake  
per  
animal  
(2.5% of 
body- 
weight) 
/day 

Kg of 
feed/
year

Tonnes 
of feed /
animal/
year

Total 
tonnes 
of feed/
herd/
year

3% 
change 
in intake

Annual 
cost 

per 
animal 
@ $0.07 
/kg 
grass

Cow 500 550 13.7 5019 5.0 2509 75 $351

Calves 480 250 6.2 2281 2.3 1095 33 $160

Heifer 150 400 10 3650 3.7 548 16 $256

Steer 150 425 10.6 1275 1.3 191 6 $89

Bulls 80 650 16.2 5931 5.9 475 14 $415

Total 1860 4818 145
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Coota Park has 1360 cattle. Working on an average weight of 
the animal for the year, and that they consume 2.5% of their 
bodyweight each day, the herd consumes 4818 tonnes of feed 
per year. If their intake is reduced by 3% while maintaining 
growth, 145t of feed each year is saved. The previous 
calculation shows the grass is worth $0.07/kg, so $10,150 more 
income could be made from the grass saved. 

Whole herd efficiency
Changing the focus from genetics of efficiency to whole herd 
efficiency, allows management strategies that could affect 
feed usage and profitability to be assessed. 

We should look at the feed conversions of our non-lactating 
pregnant cows. If practicing early weaning, you could have this 
class of cattle for up to 5-6 months of the year. The conversion 
of a cow in this period is one to infinity (i.e. whatever she 
eats has no weight gain related to it). If we allow a cow to eat 
as much as she likes, she will consume at least 2.5% of her 
bodyweight.

A cow will maintain and continue her pregnancy if she is fed 
at maintenance or a bit over, let’s say 1.2% of her bodyweight. 
But this will vary according to the quality of the available grass.

Depending on the growth potential of the herd and calving 
risk, replacement heifers fall into this category as well. 

We should never compromise the ability of females to get 
in calf, but once in calf, they fall into a completely different 
category. Table 3 shows how restriction on cows and heifers for 
six months can affect overall feed requirements, while  
Table 4 shows the annual savings on feed costs.

550kg cow will consume 13.75kg per day

550 kg cow will maintain on 6.6kg feed per day  
(over half the amount) when feed is adequate

Table 3. Restricting feed intake affects overall feed 
requirements.

Category Number Wt

Intake 
per cow 

2.5% day 
for 

1/2 year 

and 1.2% 
for other

Kg of 
feed/

year

Tonnes

/ year

Total 
herd/
year

Cow 500 550 9.9 3614 3.6 1807

Calves 480 250 6.3 2281 2.3 1095

Heifer 150 350 6.3 2300 2.3 345

Steer 150 425 10.6 1275 1.3 191

Bulls 80 650 16.3 5931 5.9 475

Total 1360         3912

Table 4. Annual savings on feed costs 

Total herd intake when unrestricted

(from table 1)

4818 Tonnes

Difference 906 Tonnes

Cost of grass $0.07 Cents

Feed cost saved/year $63,364.00

Big square bales (400kg bale) 2264 Bales

This is the extreme end of what could possibly be 
achieved, but more likely producers will only achieve half or 
a quarter of this amount, which is still a significant saving.

How to do this is a challenge. Restricting intake in the paddock 
is difficult without doing any damage to pastures.  I encourage 
you to think of ways you can work towards achieving this as 
the rewards are enormous. Just being aware will help change 
your management. Having cows on lower value grass is one 
way. If you are in an area where grass is worth $0.07/kg or 
more, this has some real advantages.

So much of our industry research has taken so long to be 
adopted. We can see how Breedplan and EBV’s are widely 
adopted and when used sensibly as an aid to selection, can 
enable producers to make real production gains.

Meat Standards Australia (MSA) is now a common term used in 
our industry. MSA evolved from research that was conducted 
over 20 years ago and only now is it part of our everyday 
language. 

Feed conversion and the benefits that can evolve from 
selecting for this trait are yet to be realised and the impact it 
can have on our industry in the future is enormous. Being able 
to select animals that produce more protein and energy per 
unit input, while also selecting animals that may potentially 
reduce our industry’s impact on the climate, will ensure the 
genetic trait for feed conversion will have a crucial part to play 
in our industry’s future.
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To under-sow or not - that is the question?

Mr Geoff Casburn1,2, Mr Richard Hayes1,2,  
Dr Jeff McCormick3, Dr Guangdi Li1,2,  
Dr Tom Nordblom1,2, Mr Tim Hutchings1

1  Graham Centre for Agricultural Innovation  
 (NSW Department of Primary Industries and Charles Sturt  
 University) 
2 CRC for Future Farm Industries 
3 Lincoln University Canterbury, New Zealand 
Email: geoff.casburn@dpi.nsw.gov.au

Take home messages:

• The Decision Support Tool enables producers to 
include all necessary inputs into the decision making 
process. It relies on producer experience in sowing 
pastures to set their ‘under-sown relative effect’ and 
potential crop yield.

• The Decision Support Tool allows producers to identify 
whether under-sowing is more profitable under a 
given set of circumstances compared with straight-
sowing.

• Producers should remember the Decision Support Tool 
does not substitute for good agronomy.

Introduction
Pasture establishment in the cropping zone commonly occurs 
by sowing the pasture species under a cover crop, also known 
as under-sowing. A recent survey by the EverCrop™ project 
revealed that within the uniform rainfall cropping zone of 
southern NSW, 83 percent of farmers regularly under-sow  
their pastures. 

This practice goes against traditional research and extension 
advice that recommends pastures be sown without a cover 
crop (straight sown), as under-sown pasture is less productive 
and is at greater risk of failure. But most previous research has 
focused primarily on pasture density and biomass production, 
and did not quantify the potential decrease in livestock 
productivity and the financial implications of the cover crop.

Generally, producers’ under-sow pastures because the 
potential income from the cover crop covers the cost of 
sowing the pasture. The success of this practice is difficult to 
assess and varies from year to year. A new Decision Support 
Tool (DST) is under development to help producers predict 
when pasture establishment is likely to be more profitable 
under a cover crop compared to without a cover crop. 

The DST operates under the premise that a pasture is to be 
sown in a particular paddock in the coming year. It enables the 
user to bring together the costs and income from grain and 
livestock production during the pasture phase. 

Methods
The underlying calculation for the DST is the net income 
from under-sowing (US) pasture minus the net income from 
straight-sowing (SS) pasture for the length of the  
pasture phase:

Net income = (Crop income + US livestock income - US 
variable cost) - (SS livestock income – SS variable cost)

Model inputs: 

An important component of the model is the capacity for the 
user to change a range of inputs to match their enterprise. 
The inputs in the DST (Table 1) include expected grain price, 
grain yield, stocking rate and livestock gross margin ($/DSE), 
establishment costs, the length of the pasture phase and 
relative effect that under-sowing has on pasture  
production (Figure 1). 

Table 1. Input assumptions for Decision Support Tool.

DST Inputs An example 
of input variables

Grain Price ($/t) 180

Grain Yield (t/ha) 2.5 

Stocking Rate (DSE/ha) 10 

Livestock Gross Margin ($/DSE) 25

US variable cost (crop and pasture; $/ha) 200

SS establishment cost (pasture only; $/ha) 120

Length of pasture phase (Years) 4

US relative effect (proportion; 0-1) 0.5

The value for $/DSE has been determined from NSW 
Department of Primary Industries budgets and is the net 
income from livestock, which includes costs for stock and 
pasture management. The years are for the length of the 
intended pasture phase minus the establishment year where 
grazing is limited.

The DST does not calculate pasture production per se, rather 
calculates the differences in stocking rates for the different 
establishment options, which we assume is related to 
pasture production. The under-sowing relative effect is the 
proportion of production from an under-sown pasture relative 
to a straight sown pasture. For example, 0.5 being half the 
production of the straight-sown method. 
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Figure 1 User interface of the prototype decision support tool*. 

Cover cropping decision support tool
Inputs Output

Grain Income Cummulative profit from under-sowing minus a straight sown pasture = -$5.00
Grain Price 180 $/t
Grain Yield 2.5 T/ha

Livestock Income
Stocking Rate 10 DSE I want to compare the effect that Years of Pasture
$/DSE 25 has on the cummulative profit for the pasture phase

Costs
u/s variable cost 200 $/ha
pasture cost 120 $/ha Years of Pasture when under-sowing is equal to straight sowing = 3.96

Pasture Years
Years 4 Straight sowing is the best option

Cover cropping may be more profitable
Reduced production Too close to call - you choose
due to undersowing
u/s relative effect 0.5 Years of Pasture

Grain Yield
Grain Price
$/DSE
U/S relative effect

Years of Pasture

Too close to call - you choose
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Source: EverCrop (2012)

*Using the input  data from Table 1

Model outputs: The DST provides a single number to estimate 
which pasture establishment method is more profitable. If the 
value is positive, then greater profitability is obtained from under-
sowing. By contrast, if the value is negative, straight sowing the 
pasture would be more profitable. A number of sensitivity graphs 
are provided to determine what factors change the result.

Results
Using the values in Table 1, the DST produces a value of -$5.00, 
indicating that straight sowing the pasture is marginally more 
profitable for the length of the pasture phase (Figure 1). The 
DST comments that this value is ‘too close to call’, and under 
these set of conditions the decision to under-sow or not may 
need to be made by the user on the basis of other ‘non-
financial’ considerations.

The DST can display a number of sensitivity graphs. In this 
example, the length of the pasture phase is shown, indicating 
that straight sown pasture is best (a greater cumulative profit) 
with phases greater than four years. But a minimum six year 
pasture phase is required when the under-sowing relative 
effect is 0.7 (figure 2a), and increases to eight years with a grain 
value of $240 (2b) and nine years with a three tonne 
grain yield (2c).

Figure 2 Pasture relative effects*.
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*a = Pasture relative effect of 0.7 using inputs from table 1; b 
= Pasture relative effect of 0.7, combined with a grain price of 
$240; c = Pasture relative effect of 0.7, combined with a grain 
price of $240 and 3.0 tonne grain yield.

Increases in livestock enterprise gross margin or stocking 
rate favour the establishment of pastures by straight sowing 
(Figure 3a, b). In this example, an increase from $25 to $30/
DSE reduces the minimum length of the pasture phase to 
five years, and when combined with a stocking rate increase 
to 15 DSE/ha, the minimum length is four years. Conversely 
a decrease in gross margin and stocking rate to $20/DSE 
at 6DSE/ha increases the minimum pasture rotation using 
straight sowing to 11 years (figure 3c).

Figure 3 The effect of livestock gross margin and stocking rate 
on pasture relative effects.

   
-500

0

500

1000

1500

2000

2500

0 2 4 6 8 10 12

To
ta

l g
ro

ss
 m

ar
gi

n 
$/

ha

Straight sown
Cover cropping

 

(a)

(c)

(a)

(b)



2013 Graham Centre   |  Beef Forum 39

-500

0

500

1000

1500

2000

2500

0 2 4 6 8 10 12

To
ta

l g
ro

ss
 m

ar
gi

n 
$/

ha

Straight sown
Cover cropping

 

-500

0

500

1000

1500

2000

2500

0 2 4 6 8 10 12

To
ta

l g
ro

ss
 m

ar
gi

n 
$/

ha

Straight sown
Cover cropping

 

a = Pasture relative effect of 0.7, combined with $30/DSE (GM); 
b = Pasture relative effect of 0.7, combined with a $30/DSE 
(GM) and 15DSE/ha; c = Pasture relative effect of 0.7, combined 
with $20/DSE (GM) and 8DSE/ha.

Discussion
The primary purpose of the DST is to enable users to include all 
necessary inputs in the decision making process. The DST relies 
on user experience in sowing pastures to set their ‘under-sown 
relative effect’ and potential crop yield. It is likely there would be 
different perceptions of the ‘relative effect’ due to differences in 
climate and soil as well as capability. There is limited data on the 
reduction in pasture growth results in a relative value, but it is 
likely to fall between 0.5-0.8 in normal years. 

The user should also remember the DST does not substitute 
for good agronomy. Many pastures that are under-sown in 
southern NSW are sown towards the end of the crop sowing 
window. Pastures generally need to be sown earlier in the 
sowing window to maximise establishment due to their 
poorer seedling vigour relative to most crop species. If the DST 
suggests it is more profitable in a given set of circumstances 
to establish a pasture under a cover-crop, sowing should occur 
earlier within the sowing window rather than later.

The DST enables the user to identify whether under-sowing is 
more profitable under a given set of circumstances compared 
with straight-sowing. The range of sensitivity graphs helps 
determine how responsive the calculations are to a particular 
parameter. Grain yields greater than 2.5 t/ha or grain prices 
greater than $180/t will tend to improve the profitability  
of under-sowing. 

Alternatively, increases in stocking rate and price will result 
in straight sowing pasture being more profitable, especially 
with a relative pasture effect of 0.6 or lower. The length of the 
pasture phase also has a significant impact, with longer phases 
favouring straight sown pasture.

(b)

(c)
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Looking at the profitability of increasing efficiency in  
the herd
Mr Brian Cumming

Brian Cumming Agriculture Consultants 
Email: brian@bcagriculture.com.au

Take home messages:

• There are many areas in a beef herd where small 
efficiencies can be gained.

• A typical beef herd in the south west slopes of NSW 
was modelled to see the effects of four ‘efficiencies’ 
strategies (drenching young cattle, using HGPs, sowing 
and grazing a summer brassica, and using bulls of low 
Net Feed Intake EBVs).

• Each strategy lifted herd profits as measured by  
Gross Margin.

Introduction 
The Australian Concise Oxford Dictionary defines ‘Efficiency’ 
as ‘Production with minimum waste or effort’. This is indeed 
the objective of most beef cattle producers. There is ‘waste’ in 
many areas that are part of the beef breeding business, and 
efficiencies that can be made. Small gains can be made in 
many areas on many properties that run cattle. Individually 
they may make only small improvements in profits, but 
combined they have a much greater effect.

This paper looks at four areas of lifting efficiency that have 
been outlined in this morning’s talks and are presented 
in other authors’ papers in these proceedings. These are 
drenching susceptible cattle for the control of roundworms, 
using Hormone Growth Promotants (HGPs), using a forage 
crop to increase grazing fodder available over summer, and 
using more genetically feed efficient bulls.

A gross margin analysis has been done on a modelled herd. 
This herd has been designed to represent the structure of a 
typical beef farm in the south west slopes of New South Wales.

Modelled herd
NSW Department of Primary Industries gross margins analysis 
software program ‘Beef-N-Omics’ calculates the gross margins 
of a beef cattle herd under a particular management. Gross 
margins are an indicator of the herds’ profitability as measured 
by income minus variable costs. The program is used by 
producers and their advisers to examine the effect of a change 
in management on the gross margins of that herd. True 
data on the cattle, the pastures they graze, the herd’s costs 
and income are put into the program. A possible change in 
management is then entered to see the direction of effect on 
the gross margins. The program enables producers to see this 
effect before committing to it.

A typical local herd was modelled through this program. This 
herd represents many aspects of production, breeding and 
target markets that are common in southern NSW. 

The modelled herd is spring calving supplying British breed 
steers to the local feedlot market. The cattle are sold around 
16-18 months and between 400-500 kilograms liveweight. 
They are of moderate maturity and are not required to carry 
much fat on entry into the feedlot. The cattle have a maturity 
pattern that allows them to be fed from 100 -150 days without 
getting over fat. 

By improving efficiency through the four areas listed it is 
expected the herd will be more profitable, as measured by 
gross margins. Production aspects of the modelled herd are 
presented in Table 1.

Table 1. Typical southern NSW beef herd used in the 
analysis.

Cattle 600 Angus cows, calving in August and September

Grazing area 400 ha improved perennials and 600 ha native pasture 

Weaning March / April

Fertility 85% weaning rate averaged across all breeding female ages

Replacement Own heifers bred to calve at two years of age

Sales Steers and excess heifers 16 to 18 months of age, cull cows 
10 years

Bulls 2 per 100 cows, purchase price $5000 per bull 

Selling cost Direct sale to feedlot, transport is the biggest cost

Efficiencies to 
be modelled

1. Drenching young cattle, 2. Using HGPs, 3. Grazing a 
summer forage crop, 4. Using bulls of greater genetic Net 
Feed Intake (NFI)

Gross Margins $514 per cow and $308 per hectare on original herd not 
using the above efficiencies

Changes to this herd to lift efficiencies were made and the 
gross margins calculated.

To ensure a fair comparison between modelled management 
changes, the feedbase was used as a constant. Beef-N-Omics 
models the feed available per month to the cattle by using 
monthly pasture growth rates (in kg per hectare of dry 
matter), and a carryover of unused feed into the following 
month. As management changes lifted production, the herd 
size was recalculated to ensure the same amount of feed 
was consumed. Changes that caused more feed to be eaten 
resulted in less cows being able to be run. Changes lifting feed 
efficiency or extra forage available lifted the number of cows 
that could be run. 
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Assumptions of the impacts of management changes were 
made based on available literature. The management changes 
and resulting impacts on production for the four areas of 
efficiency studied are listed below.

Drenching: Cattle under two years were drenched for 
roundworms. The weight of sale cattle increased by 40kg from 
weaning to sale (about nine months) as a result of strategic 
drenching using a roundworm drench effective against 
inhibited larvae. Heifer fertility as measured by an increase 
in heifer conception and hence weaning rate increased. Five 
percent more heifers conceived in the first month instead of 
the second month of joining as a direct effect of heavier body 
weight and a slight increase in body fat.

Five percent of the sale cattle met market specifications one 
month earlier at an additional $0.05 per kilogram sale price.   

The death rate of weaner cattle was reduced from 3% to 1%.

Additional drench costs lifted total herd health costs by $7763. 
Twenty three less cows could be run as more feed was used for 
the additional growth of heifers and sale cattle. 

Hormonal Growth Promotants (HGPs): HGPs were used on 
weaners to be sold. This had a direct effect on growth rate 
from weaning to sale as expected. Both steers and sale heifers’ 
weight increased by 12.5%. Sale cattle were heavier. In this 
example they were sold at the same time and price but were 
heavier. Alternatively some could have been sold earlier at a 
higher price per kilogram.

Sale cattle were assumed to be slightly leaner but this did not 
affect the price as the cattle were sold as feeder cattle. A per 
head cost of the HGP and its implantation was included. The 
herd size reduced by ten breeding cows as it was assumed 
there was no measurable increase in feed conversion in the 
treated cattle.

The use of HGPs excludes cattle from the European Union 
market and the domestic Coles brand supermarket. The 
modelled herd was assumed not to supply these markets.

Summer forage crop: A brassica was sown to provide grazing 
feed over the summer period. One hundred hectares of native 
pasture was replaced with the same area of forage crop. This 
shifted the time of year when feed was available and increased 
total feed available to the herd.

The crop was available for grazing from November onwards 
and used principally over the summer months.

The weight of calves at weaning increased as a result of better 
feed available for their own growth and from their mothers 
increased lactation. Sale weight reflected this heavier  
weaning weight.

Weaning percentage across the herd increased slightly, a 
reflection of increased weaning percent in the heifers. This 
resulted from heavier heifers carrying more body fat at their 
first joining. There was an increase in the number of heifers 
that conceived in the first month of joining.

Cull cow sale weight also increased slightly. These cows are 
sold when their calves were weaned and were heavier due to 
the better feed available over the summer period.

Replacing one hundred hectares of native pasture with 
summer crop reduced total winter feed available. Additional 
hay (at 9MJ/kg ME) was fed to the cattle in June, July and 
August to make up this feed shortage.  

A crop establishment cost of $200 per hectare was included. 
Cow numbers increased to 640 breeders.

The impact of this strategy in an Autumn calving herd where 
weaners could make use of the extra summer fed was not 
modelled, but the strategy is believed to lift profits in this herd 
as well (personnel communication). Likewise extra spring feed 
could be used in a forage conservation program and  
valued accordingly.

Net Feed Intake (NFI): Modelling the effect of using bulls 
genetically superior for NFI (i.e. increased) was undertaken. 
This analysis was based on the superior genetics being 
incorporated into the herd over several generations and 
stabilised after twenty five years of selection as indicated in 
Exton et al 2000. In this study a cow herd increased in number 
by 10% over this period, with no increase in feed costs.

NFI is a measure of the amount of feed eaten above or below 
that expected for the animals’ maintenance and production. 
Trial Estimated Breeding Values (EBV) have been calculated 
in a couple of breeds. Two traits have been calculated by 
industry – NFI post weaning (i.e. during a grow-out phase) 
and NFI fattening (i.e. during a fattening phase such as as in a 
feedlot). The author modelled the difference in feed efficiency 
for progeny up until sale weight (i.e. NFI (p) EBVs). The gross 
margin analysis did not include any premium for feeder 
steers of low NFI (more efficient) paid by a feedlot buyer. Such 
premiums do not currently exist.

Table 2 indicates the type of progeny difference in NFI that 
could be expected, for two bulls genetically different  
for that trait.

Table 2.  Expected progeny difference from two bulls of 
differing NFI EBV.

Bull A B

NFI (p) EBV +0.5 -0.7

Cow genetics (EBV) 0 0

Progeny genetics (EBV) +0.25 -0.35

Genetic difference in progeny of bulls A and B
0.60 kg/

day
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In this example progeny of Bull A would on average be 
expected to eat 0.6kg of feed per day more than progeny of 
Bull B for the same production during their growing  
out phase.

After selection for this trait over this time period, cow numbers 
increased to 660 breeders (on the same feedbase). As progeny 
were also more feed efficient, a corresponding increase in total 
sale and replacement cattle was assumed.

Weaning and sale weights did not increase. A slight change in 
calving period was assumed with a few more cows conceiving 
later in the joining period. This was modelled based on the 
slight negative correlation between NFI and body fat. More 
efficient cattle have been shown to be slightly leaner and this 
was assumed to slightly affect fertility.

A $2000 increase in replacement bull cost was used, to account 
for the extra cost of collecting NFI data.

Modelling results 
Each of the four efficiency strategies lifted herd profit as 
measured by Gross Margin analysis through the Beef-N-Omics 
software

Implementing a strategic drenching program and using HGPs 
reduced the number of breeding cows the farm could run, 
as more feed was used to support additional growth in the 
weaner to sale aged cattle.

Increasing the total amount of feed available by sowing and 
grazing a forage crop over summer, and breeding cattle more 
genetically feed efficient, lifted the total number of breeding 
cows that could be run.

All four strategies incurred additional costs that were more 
than recouped through additional income.

Table 3 shows the changes in herd numbers and weights, 
additional costs and gross margin results of the four strategies 
and the original herd.

Table 3. Gross Margin results.

Original Drench HGP Summer 
Crop

NFI 
genetics

Cow numbers 600 577 590 640 660

Wean % 85 87 85 87 85

Calving 
month 
(Aug:Sept)

60:40 65:35 60:40 65:35 58:42

Steer sales 1 450kg 
$1.90

490kg 
$1.90

475kg 
$1.90

490kg 
$1.90

450kg 
$1.90

Steer sales 2 450kg 
$1.85

490kg 
$1.85

475kg 
$1.85

490kg 
$1.85

450kg 
$1.85

Heifer sales 1 420kg 
$1.70

460kg 
$1.70

445kg 
$1.70

460kg 
$1.70

420kg 
$1.70

Heifer sales 2 410kg 
$1.65

450kg 
$1.70

435kg 
$1.65

450kg 
$1.65

410kg 
$1.65

Health costs/
head weaned 
cattle

$4 $20 $9 $4 $4

Fodder costs 0 0 0 $15,675 0

Improved 
pasture (ha)

400 400 400 400 400

Native 
pasture (ha)

600 600 600 500 600

Fodder crop 
(ha)

0 0 0 100 0

Gross Margin 
$/cow

$514 $570 $539 $528 $504

Gross Margin 
$/ha

$308 $329 $318 $338 $333

Percent 
increase GM 
$/ha

6.8 3.2 9.7 8.1

The modelling was kept as simple as possible and 
incorporated the main changes in production that were 
expected from each strategy. Each strategy lifted herd gross 
margins in dollars per hectare. The effect of the strategy and 
extent to which these figures changed was based on the 
literature observed. It is likely subtle changes in other areas of 
production may occur. 

Fertility rates in the herd were originally modelled at lower 
levels than many local producers would achieve. This allowed 
for achievable lifting of fertility to be realised. Higher levels of 
fertility would lift gross margins, so readers should not compare 
their own herds with the modelled absolute figures. Rather the 
message is to look at the direction of change in profits from the 
different strategies based on the assumptions used.

The next step that was not modelled would be to model the 
cumulative effect on the herd of doing all four  
efficiency strategies. 
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