An alliance between:

2018 Graham Centre
Livestock Forum

2018 Graham Centre
Livestock Forum

Contents
Program............................................................................................................................................................................................. 2
Speaker biographies .................................................................................................................................................................... 3
Ovine Brucellosis – How would this affect my business?..................................................................................6
Emily Stearman
Sheep measles has not gone away, it is alive and well and costing the Australian meat industry
millions of dollars each year in lost production.................................................................................................8
David Jenkins
Ignorance is (costly) bliss: if you don’t look for a worm problem you won’t find one.............................. 10
Aleta Knowles, Thomas Davenport and Robert Dempster
Seed contamination in sheep: new investigations into an old problem.................................................... 12
Jane Kelly, Jane Quinn, P Loukopoulos, John Broster, Karl Behrendt and Leslie Weston
A study of drench resistance on six beef farms in southern New South Wales......................................... 14
Bruce Allworth
Salted beef - mineral supplementation increasing beef growth rates on grazing wheat crops............... 15
Jeff McCormick and Shawn McGrath
Cereal and canola crops: opportunities for livestock producers.................................................................. 17
John Piltz and Richard Meyer
Foot-and-Mouth-Disease risk mitigation initiatives for your farm, applying lessons from Nepal............ 19
Timothy Biffin and Marta Hernandez-Jover
Culling passengers and retaining performers – a ewe selection strategy to increase Merino
reproduction rates................................................................................................................................................ 21
Sue Hatcher, Sonja Dominik, Jessica Richards, John Young, Jen Smith, Ric Tearle,
Forbes Brien and Neville Herrmann
Culling passengers and retaining performers – show me the money........................................................ 23
John Young, Sue Hatcher, Forbes Brien, Ric Tearle, Jessica Richards, Sonja Dominik, Jen Smith
and Neville Herrmann
Integrating sheep and cropping – compromise and opportunity............................................................... 25
Susan Robertson and Michael Friend
NLIS is here to stay: can it add value to the business?................................................................................... 26
Elizabeth Braddon
Improved information sharing across the supply chain................................................................................ 27
Demelsa Lollback and Verity Suttor
Is genomic testing worthwhile for commercial beef producers?................................................................. 29
Rob Banks

1

An alliance between

Graham Centre Livestock Forum

4 July 2018 CSU Convention Centre, Wagga Wagga
9:00am –10:30am		
			
			
			
			

Opportunities for productivity improvements in extensive livestock systems
Prof Fred Provenza (Utah State University),
Dr David Masters (University of Western Australia)
Dr Maree Bowen (Department of Agriculture and Fisheries, Qld)
Dr Stephanie Muir (Agriculture Victoria)

Morning Tea
11:00am–12:30pm
			
			

Concurrent session 3.1 Sheep health
Emily Stearman (Riverina LLS), David Jenkins (Graham Centre and CSU),
Aleta Knowles (Virbac Australia), Jane Kelly (Graham Centre and CSU)

11:00am–12:30pm
			
			

Concurrent session 3.2 Cattle management and production
Bruce Allworth (Fred Morley Centre and CSU), Jeff McCormick (Graham Centre and CSU),
John Piltz (NSW DPI and Graham Centre), Timothy Biffin (Riverina LLS)

Lunch
1:30pm – 3:00pm		
			
			

Concurrent session 4.1 Sheep economics and production
Sue Hatcher (Makin Outcomes), John Young (Farming Systems Analysis Service),
Susan Robertson (Graham Centre), Mr Andrew Bouffler (Producer, Lockhart)

1:30pm – 3:00pm		
			
			

Concurrent session 4.2 Cattle economics and new technologies
Eliz Braddon (Riverina LLS), Demelsa Lollback (MLA), Robert Banks (AGBU and UNE),
Ms Kathleen Allan (Producer, Yass)

Afternoon Tea
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3:30pm – 4:45pm		
			

Innovation in the processing sector
Edwina Toohey (NSW DPI), Will Barton (Gundagai Meat Processors), Tom Maguire (Teys Australia)

4:45pm – 5:00pm		

Closing comment: Fostering innovation through the value chain

Speaker biographies
Ms Kathleen Allan

Dr Timothy Biffin

Kathleen is a fifth generation farmer. Kathleen and her family live
on a property near Yass in southern NSW, where they run a selfreplacing, superfine merino flock and operate an award-winning
small business farm animal resource management (farm) - an
agricultural education business that was established in 1994 to
promote the importance of agriculture in an increasingly urban
community and provide consumers with an opportunity to
engage with practicing farmers.

After graduating with a Bachelor of Veterinary Science from James
Cook University, Tim worked in rural mixed animal practice before
moving into his current role as District Veterinarian with the Local
Land Services based in Wagga. In this role Tim focuses on animal
health at the herd level, and feels his work makes a significant
positive difference to the region.

Kathleen has a Bachelor or Rural Science with Honours from the
University of New England. She majored in animal health and
sheep and wool production and completed her honours thesis on
Ovine Johnes disease.
Kathleen has worked in a number of regulatory, program
management and policy roles with the Australian government
in Canberra. She has worked in animal welfare, agvet chemical
regulation, food policy and water management. Kathleen was the
Program Manager for Capacity Building at the Grains Research and
Development Corporation in Canberra before working with the
Sheepmeat Council of Australia as their Industry Leadership and
Communication Manager. Kathleen is currently the Communication
and Adoption Manager at the Integrity Systems Company, a fully
owned subsidiary of Meat and Livestock Australia.
Associate Professor Bruce Allworth
Bruce is currently Professor of Livestock Systems and Director
at the Fred Morley Centre at Charles Sturt University’s School of
Animal and Veterinary Sciences (Wagga). Bruce completed his
veterinary degree with Honours at Sydney University, and worked
at both Massey University and Melbourne University’s Mackinnon
Project before operating his own Sheep and Cattle Consultancy
practice for 25 years. Bruce completed his PhD in footrot, and is
a Fellow of the Australian College. Bruce has a keen interest in
on-farm disease management and production. Bruce operates his
own sheep and cattle property in southern NSW.
Dr Rob Banks
Rob has a PhD in animal breeding from the University of New
England (UNE), and over 25 years’ experience in the development
and implementation of genetic evaluation and improvement
systems for sheep and other species. Rob also plays a significant
role in R&D strategy and management with Meat and Livestock
Australia. Since April 2013 he has been Director of the Animal
Genetics and Breeding Unit based at UNE, which conducts
much of the underpinning R&D for BREEDPLAN, Sheep Genetics,
PIGBLUP and TREEPLAN, as well as R&D and implementation in
other species, with a strong focus in recent years on genomic
methods. Rob has a 2005 Clunies-Ross Prize for Science in the
Community, for his contribution to the development of the
Australian Lamb Industry, and in 2010 was awarded the
Helen Newton-Turner Award for his contributions to sheep
and cattle breeding in Australia.

Tim has professional interests and postgraduate qualifications in
veterinary public health (the study of socioeconomic and human
health impacts of animal diseases), and epidemiology. In line with
these interests, in 2017 Tim accepted a position to investigate footand-mouth disease in Nepal.
Mr Andrew Bouffler
Andrew is the Managing Director of Valera Pastoral Company, a
mixed sheep/wheat family business. He is also the Principal of
the Trigger Vale Maternal Poll Merino and Terminal White Suffolk
studs, which maximise genetic gain and client profitability by
performance testing using MLA’s LAMBPLAN and MERINOSELECT
genetic evaluation technologies.
Andrew has a Bachelor of Agricultural Economics from the
University of New England and is a graduate of the Duchy
College Challenges of Rural Leadership Course held in the
United Kingdom. During a Nuffield Scholarship in 2006, Andrew
investigated how to fully utilise and rapidly improve the Australian
maternal ewe flock (including Merinos) to ensure continuity of
supply to Australia’s valuable meat and wool markets. This time
of study and reflection about genetics, management and how
sheep interact with their environment has greatly impacted on
his approach to not only their own stud and commercial sheep
flocks but also their growing client base and the wider Australian
sheep industry. Andrew is considered by many as one of the most
influential seed stock producers leading the charge towards an
ethically focused easy care, multi-purpose Merino.
Over the past 25 years, Andrew has been an active member of
numerous industry boards and organisations including the Sheep
Genetics Advisory Board, Rutherglen sheep CRC Advisory group,
the Graham Centre Industry Advisory Panel and is an Executive
for the Superwhites Young Sire Evaluation Program. In 2010 he
participated and completed the Australian Institute of Company
Directors course.
Dr Eliz Braddon
Eliz graduated from the Western College of Veterinary Medicine
in Saskatoon, Saskatchewan Canada in 1993 and migrated to
Australia in 1995. Eliz worked in mixed private practice in Young,
NSW for six years before joining the Young Rural Lands Protection
Board in 2002. Eliz has been a District Veterinarian for the Young
area for 16 years, and more recently has taken on senior leadership
roles as the senior District Veterinarian, and is currently the
Team Leader Animal Biosecurity and Welfare for the Riverina Local
Land Services.
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Dr Sue Hatcher
Sue is the Director of Makin Outcomes, an independent research
and development consultancy specialising in applied sheep
genetics, reproduction and fibre metrology. Sue was previously a
Principal Research Scientist with the NSW Department of Primary
Industries in Orange. She has 25 years experience in scientific
research and a proven track record of effective extension of
research results to industry. Her research portfolio includes genetic
improvement of wool production, wool quality and reproductive
performance, linking Merino breeding to wool processing, wool
metrology and fibre identification, breeding ewe management,
lamb and weaner survival and flock responses to wild dog
predation both physiological and behavioural.
Dr David Jenkins
David was born in the UK and attended the University of
London where he completed an undergraduate degree in
botany and zoology. This was followed by a post-graduate
degree in immunology. He then spent two years in Indonesia
working on hookworms in humans. From Indonesia he went
to the veterinary school at the University of Melbourne where
he gained a PhD studying the immune response of dogs to
infection with tapeworms. After his PhD studies he spent two
years in north-western Kenya as a researcher on a hydatid control
program, before returning to Australia as a research officer on a
hydatid control program based in Canberra. Whilst in Canberra
he undertook studies investigating the role of wildlife in the
transmission of hydatid disease in south-eastern Australia. He
also undertook commercial research projects for the veterinary
pharmaceutical industry testing new de-wormers for dogs and
cats against hydatid tapeworms. He joined the School of Animal
and Veterinary Sciences at Charles Sturt University in 2008 where
he teaches parasitology, supervises post-graduate students
and undertakes his own research on tapeworm transmission
and control.
Ms Jane Kelly
Jane has been a Lecturer in Livestock Production Management
with Charles Sturt University (CSU) for the past six years. Jane
has a Bachelor of Science in Agriculture with honours from the
University of Sydney and a Graduate Diploma in Education from
the University of Western Sydney, in addition to qualifications in
adult education. Prior to her appointment with CSU, she spent
10 years employed by NSW Department of Primary Industries in
the areas of research, consultancy and extension. Commencing
with NSW DPI in 2003, Jane coordinated a research project
examining the effects of grazing management on wool quality.
On completion of the project, she obtained a position as District
Livestock Officer, specialising in Sheep and Wool production in
the Forbes district, later transferring to Orange in 2007. She has
a range of experience in providing on-farm specialist advice to
producers on livestock nutrition, breeding and management
and has coordinated and run many courses with NSW DPI in
her specific areas of interest including pasture assessment,
sheep breeding and reproduction, livestock behaviour, grazing
management, livestock handling and animal welfare.
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She has worked extensively within industry, both in coordinating
extension projects and trials and in providing training and
expertise to the NSW enforcement agencies, such as RSPCA and
NSW Police in livestock welfare assessment and handling. Jane is
currently completing her PhD, where she combines her interests in
livestock management, animal welfare and grazing systems in the
study of the prevalence, economic impact and management of
seed contamination in sheep from barley grass.
Dr Aleta Knowles
Aleta’s career has spanned parasitology and immunology research
across livestock and companion animal species, in both academia
and industry. Aleta’s research interests extend from identifying and
commercialising local scientific discoveries to developing vaccines
for multicellular parasites and novel technologies for delivering
animal medicines. Since leaving academia, she has spent much
of the last 15 years developing new products to kill worms and
ectoparasites. Aleta is currently Head of Clinical Research and
Development at Virbac, a multinational animal health company.
Ms Demelsa Lollback
Demi is originally from Grafton, NSW were her family ran a beef
breeding operation in the upper Clarence area. She completed
a Bachelor of Animal Science at the University of Queensland
Gatton in 2003, before commencing work in the beef processing
sector of industry, primarily with JBS. Demi is currently a Value
Chain Relationship Manager in the Integrity Systems Company
(ISC) with Meat and Livestock Australia (MLA) based in Armidale.
Prior to this, the majority of her career was spent working with
producers, processors and brand owners right through the supply
chain to facilitate adoption, implementation and compliance
of the MSA program. In 2010 Demi joined MLA as an MSA Trade
Development Officer and commenced in her current position
in 2016, which sees her working with processors and producers
to implement the Livestock Data Link (LDL) program and assist
users to navigate through the reporting and analytical tools
available within program. Demi is the immediate past coach of the
Australian national Meat Judging team, guiding and mentoring
20 students over four years, on a month long industry tour of the
United States.
Dr Jeff McCormick
Jeff teaches pasture and rangeland agronomy at Charles Sturt
University, and currently researches both pastures and dualpurpose crops. Previously Jeff taught plant science at Lincoln
University, New Zealand. Prior to moving to New Zealand Jeff
researched pastures with NSW Department of Primary Industries
and completed his PhD at Charles Sturt University on dualpurpose canola.

Mr Richard Meyer

Dr Susan Robertson

Richard is the Feed Chemist for NSW Department of Primary
Industries Feed Quality Service (FQS) at the Wagga Wagga
Agricultural Institute (WWAI). Richard graduated from Charles
Sturt University with a Bachelor of Applied Science, majoring in
Analytical Chemistry, and also a Master of Business Administration
(MBA) in 2002.

Susan completed a Bachelor of Applied Science (Agriculture) at
Charles Sturt University and a PhD in sheep and wool production
at the University of New South Wales. She spent five years as
a livestock officer with the Victorian Department of Primary
Industries Walpeup, before returning to the family farm. Since
joining CSU in 2006, Susan has worked with teams researching
sheep reproduction, particularly practical husbandry to increase
both the number of lambs born and lamb survival. Other research
includes sheep production systems and simulation modelling.
Susan also lectures in sheep production at CSU, teaching
undergraduate and postgraduate students.

Richard has previously held the position of Chair for the Australian
Fodder Industry Association (AFIA) Quality Evaluation Committee
and is the current Chair for the QEC Wet Chemistry Group. He
is also a contributing member of ISO International technical
review committees responsible for reviewing methods on animal
feedstuffs and edible oils
Richard joined NSW Agriculture in 2003 as an Analytical Chemist
and has worked in plant and soil analysis, olive oil quality testing
and has also been involved with quantifying onion pungency
and sensory evaluation work with the Australian Olive Oil
Sensory Panel.
Richard has previously worked as an Analytical Chemist in the
private sector with experience in specialty chemicals, paper and
pulp and leather industries prior to joining the department.
Mr John Piltz
John is a livestock research officer with the NSW Department
of Primary Industries. He has more than 30 years’ experience in
beef cattle and feed evaluation research. Of special interest is
forage production and conservation, especially silage, and the
integration of crops and livestock on mixed farms in south eastern
Australia. His current research projects are investigating weed
control using non-herbicide management practises, evaluation
of new annual legume varieties for NSW, management of tropical
species pastures, and development of improved Near Infrared
Spectroscopy calibrations for forage quality evaluation. He also
works in Tibet Autonomous Region, China, to improve forage,
dairy and sheep meat production on small holder farms. His
work involves collaboration with scientists from CSIRO, CSU and
University of Queensland in Australia, and Tibet Academy of
Agricultural and Animal Sciences and Lanzhou University in China.

Dr Emily Stearman
Emily graduated from CSU in 2010 as the first year of veterinary
science graduates. She worked in mixed practice in South West
Queensland and Northern NSW for three and a half years before
moving back to the Riverina. Emily has always had an avid interest
in animal health and production. Emily joined the Riverina Local
Land Services in 2015 as a District Veterinarian, working in animal
health and biosecurity. She has been fortunate to work with
many producers in the Wagga area, and has completed extensive
Brucellosis testing over the past three years, eradicating the
disease from a vast majority of properties.
Dr John Young
John has worked as an agricultural economist for the last 30 years
helping implement new research findings on-farm. His main
area of interest is in animal production and pastures. John also
managed a commercial farm from 1992 - 2006 running 9000 sheep
and cropping 300 hectares. As an agricultural economist he has
been involved in a number of projects including the Lifetime
Ewe Management project, evaluation of alternative pasture
systems, determining the priorities for research into improving
reproduction in wool and meat enterprises and reviewing the
economic implications of research examining lamb survival.
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Ovine Brucellosis – How would this affect my business?
Emily Stearman
Riverina Local Land Services, Wagga Wagga
T: 02 6923 6314, E: Emily.stearman@lls.nsw.gov.au
Take home messages:
•

There is no cure for Ovine Brucellosis

•

The disease will affect profit and production

•

Brucellosis is preventable with sound biosecurity and regular
monitoring.

What could it cost me?
Scenario 1: Quality genetics, high preforming flock
•

Electronic identification is used on-farm to collect reproduction
and production information of each ewe.

•

Ewes are selected for repeat fecundity, and rams are selected on
genetic merit and purchased from a Brucellosis accredited stud,
over a five year period.

•

History of straying rams on-farm.

•

Brucellosis confirmed in over 50 % of the ram flock prior to annual
pregnancy scanning, but at the completion of joining. By chance,
ewe fertility was not affected.

What is Ovine Brucellosis?
Ovine Brucellosis is a reproductive disease in sheep caused by
bacteria that infects the male reproductive organs. The infection
reduces semen quality and volume, reducing fertility and resulting in
significant production and economic losses. On average Brucellosis
can reduce pregnancy scanning percentages by 15 - 30 percent.
The disease is transmitted between rams by sexual activity. The rate
of spread varies with the size of the ram flock, the age structure and
breed. A ewe will only be transiently infected and typically plays a
very limited role in the spread of disease. As the disease progresses
physical testicular changes can be detected in the ram, however only
about 40 % of infected rams will ever develop a palpable testicular
abnormality. As a result, diagnosis involves a combination of palpation
(Figure 1) and blood testing.
There is no treatment for Ovine Brucellosis. In many cases the disease
can be eradicated from a flock by following a specific testing protocol,
and culling infected rams when identified. However, Dan Salmon’s
work at Deniliquin, NSW, demonstrated that where infection was
detected in more than 50 % of rams in a flock, a test and cull program
was not effective. In such cases, complete destocking of the ram flock
was required.

What options do producers have?
Brucellosis can affect a ram flock at any time. While the disease
has been diagnosed in a vast array of circumstances, simplistically
Brucellosis is either detected before losses are noticed or as a result
of recued fertility. The impact of the diagnosis and the choice of
eradication method depends on the time of detection and the sheep
enterprises objectives.
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Eradication by complete destocking of ram flock. Rams sold for meat
value at less than one tenth the purchase price. The opportunity cost
of culling is greatest in young rams.
Replacement of the genetic value of the ram flock was not
economically feasible in one year, so lower genetic merit rams were
purchased, resulting in a setback of 5 - 8 years in the long-term
objective for this flock. The average cost of replacement rams equated
to over $25 per ewe, a significant deprecation of the gross margin
concurrently.

Scenario 2: Prime lamb production system
•

A flock of first cross ewes with an average annual conception rate
of 161 %, weaning around 138 % annually.

•

Brucellosis is identified by testing following a pregnancy scanning
of 61 %, which equated to 1000 prime lambs from which annual
income was not generated.

Re-joining non-pregnant ewes results in out of season lambs missing
market premiums that would normally be achieved on-farm. Ewe
nutrition is more difficult to manage due to production and feed
availability not aligning, thus the producer has poor control of ewe
body condition, which subsequently affects the ability to re-join ewes
in alignment with the rest of the flock.
In addition to this, there is the cost of the eradication program and
replacement cost of the ram as outlined in Scenario 1. Based on the
scale of the operation, the cost exceeded $250,000, not including the
value of lost interest on this figure.

Scenario 3: Self-replacing Merino flock
•

A 15 - 30 % reduction in pregnancy scanning results, lambs are
born to sustain replacement rates.

•

Re-joining non-pregnant ewes results in out of season lambs and
ewes not aligned with the main flock, as discussed in Scenario 2.

Replacement ewes must be purchased externally, incurring the
following costs:
•

Cost of replacement ewes

•

Cost of lost genetic gain

•

A potential biosecurity risk. Any introduction to a closed flock,
if poorly managed, can compromise animal health

•

Concurrent cost of eradicating Brucellosis.

Figure 1. District Veterinarian with Riverina Local Land Services Emily
Stearman palpating rams testicles checking for Ovine Brucellosis.

How can I prevent Ovine Brucellosis?
While Brucellosis is not treatable it is preventable. Routine monitoring
and sound biosecurity principles protect against this economically
significant disease.
Rams should always be purchased from Brucellosis accredited studs.
Effective boundary fences should be maintained and rams managed
in a paddock surrounded by internal fencing.
Rams should be yarded and a testicular palpation done at least twice
a year enabling early detection of fertility issues. Annual blood testing
can be carried out by private veterinarians, and pregnancy scanning is
recommended to monitor ewe fertility.

Acknowledgements
The author acknowledges Anthony Shepherd, Sheep Matters, for the
use of his data in the preparation of this information.
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Sheep measles has not gone away, it is alive and well and costs the Australian meat industry
millions of dollars each year in lost production
David Jenkins1, 2
Graham Centre for Agricultural Innovation, Wagga Wagga
2
School of Animal and Veterinary Sciences, Charles Sturt
University, Wagga Wagga
T: 02 6933 4179, E: djjenkins@csu.edu.au

1

Take home messages:
•

Producers should keep de-worming their dogs

•

Do not feed raw sheep meat or hearts to dogs without freezing or
cooking it first

•

Keep wild dog and fox numbers as low as possible

•

Use the sheep measles vaccine if it becomes commercial reality.

The intermediate stage of the intestinal tapeworm of dogs, Taenia ovis,
infects sheep giving rise to an infection in sheep, colloquially referred
to as sheep measles. The sheep measles tapeworms in domestic and
wild canids causes no obvious health impacts and the intermediate
cystic stages, residing in the heart, diaphragm and also body
musculature of sheep appears equally as benign. Sheep become
infected with this parasite through accidentally ingesting eggs from
the tapeworm, passed in canid faeces, whilst grazing. Once inside the
sheep these eggs hatch releasing 6-hooked larval stages that exit the
intestine, enter the blood stream and are passively transported to
their preferred sites in the sheep musculature.

So why all the fuss?
The importance of these parasites to the Australian sheep industry is
economic not veterinary. The small fluid-filled cysts in the musculature
of sheep take approximately two months to fully develop, becoming
infective to domestic or wild canids if consumed. During this time the
immune system of the sheep maintains a strong attack on the cysts
and after about another 2 - 3 months the cysts are killed developing
into pus-filled abscesses. After several more months, the abscesses
mineralise into gritty masses in the muscles. During a further few
months each of these gritty masses coalesces into a hard mineralised
nodule in the meat that remains for the life of the sheep. These lesions
greatly reduce the value of sheep meat and lead to downgrading and
condemnation of carcasses in abattoirs leading to financial losses of
several thousand dollars per day in some abattoirs. Financial losses are
mainly borne by processors, but may also affect some producers.
The sheep measles parasite is usually understood to be transmitted
between sheep and domestic dogs. To break the transmission
cycle not feeding dogs raw sheep meat or hearts, and feeding only
commercial dry dog food is the safest option. However, if sheep meat
or hearts are fed to dogs they should be frozen (10 days at -10oC), or
cooked first. Dogs should also be regularly treated with de-worming
products containing praziquantel, a potent tapeworm-killing drug.
Despite sheep measles being commonly seen in abattoir-processed
sheep, a study on the intestinal parasites in 1425 rural dogs in eastern
mainland Australia (Jenkins et al., 2014a) failed to identify a single
dog infected with T. ovis. In the same study, one dog of 306 examined
in Tasmania was found infected with T. ovis. The obvious question is
how are all the sheep infected with sheep measles on the mainland of
Australia and in Tasmania becoming infected? A possible answer for
mainland sheep is wild canids (foxes and wild dogs), however since
foxes and wild dogs do not occur in Tasmania transmission in this
jurisdiction has to be via domestic dogs.
A Meat and Livestock Australia (MLA) funded study (Jenkins, 2014;
Jenkins et al., (2014b) looking at the lifecycle of sheep measles was
re-visited. Foxes and wild dogs, were examined as potential hosts for
T. ovis tapeworms. Almost 500 foxes were examined, 231 from the
Australian Capital Territory (ACT)/New South Wales (NSW) and 255
from Western Australia (WA). One fox in NSW (Jugiong) and one in
WA (Kataning) were found infected with T. ovis. None of the 52 wild
dogs from ACT/NSW was found infected but four (8.7 percent) were
found infected with a related tapeworm species Taenis hydatigena also
contracted by canids through eating sheep. There is no doubt some
wild dogs are either killing and eating sheep or scavenging sheep
carcasses. However, not one was also infected with T. ovis. It is highly
likely wild dogs in some areas do become infected with T. ovis, but like
foxes it is probably only a small proportion of the population and to
detect infected animals larger samples from a given geographical area
needs to be examined.
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What’s the solution?
The fact that wild canids also act as hosts for adult T. ovis and are
distributing eggs into the environment is a major complication for
effective control of transmission of sheep measles, especially since
these eggs can remain infective for almost a year on pasture. Clearly,
conventional control strategies for domestic dogs’ on-farm, should not
cease, but controlling infection in wild canids through de-worming
is not an option. So, some new means of protecting sheep from
infection needs to be adopted.
In the late 1980s a highly effective vaccine for sheep against sheep
measles was developed (Johnson et al., 1989). Subsequently, the
vaccine was not commercialised in New Zealand as a stand-alone
vaccine for sheep against sheep measles due to commercial reasons
and the fact abattoirs would not pay a premium for vaccinated stock.
Since most economic loss was borne by processors and not producers,
it was difficult to convince producers to pay for a new stand alone
vaccine, hence the product was never launched.
In view of the current on-going losses to the Australian sheep
meat industry through sheep measles, resurrecting this vaccine
and developing it as a commercial product, in a form attractive to
producers, would be a sensible move to solve this insidious economic
drain currently occurring in the Australian sheep meat industry.
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Ignorance is (costly) bliss: if you don’t look for a worm problem you won’t find one
Aleta Knowles1, Thomas Davenport2 and Robert Dempster1
Virbac Australia Pty Ltd, Milperra
2
T4 Consulting Pty Ltd, Mosman
T: 02 9772 9714, E: aleta.knowles@virbac.com.au

1

Figure 1. Distribution and total density of sheep carcasses showing
seed contamination during years 2009–2015.

Take home messages:
•

Producers’ decisions around drenching are driven by a desire to
avoid anthelmintic resistance developing on-farm

•

Despite wanting to manage drench resistance, the majority of
producers do not test for it

•

The majority of producers believe they do not have drench
resistance on their farm, which contradicts scientific evidence

•

Knowledge is power: when producers test for drench resistance,
they implement better resistance management practices.

Gastrointestinal nematode infections cause more productivity loss
than any other sheep disease. The annual cost to the sheep industry is
$436 million (Lane et al., 2015), which is equal to seven percent of the
industry’s total value. Given the impact and importance of nematode
infections to the livelihoods of sheep producers, and the amount
of information and resources available to producers, it is easy for
researchers to assume producers not only understand the importance
of these parasites to their operations, but they also know how to
recognise and treat the parasites to improve their farm’s productivity.

What is best practice worming?
Best practice worm control, advocated by Wormboss, involves an
Integrated Pest Management (IPM) approach. IPM uses both nonchemical methods such as pasture management, breeding for
resistance to worms, and maintaining sheep resilience to worm
infection through optimal nutrition, and strategic use of anthelmintics
and vaccines to keep production losses due to nematode infections
to a minimum. While best practice worming includes a multifaceted
approach to worm control, the research interest in this study was
how producers approach the use of drenches and how they manage
anthelmintic resistance in their flocks.

Research Methods
To gain insights into the knowledge, confidence and decision-making
processes of producers as they considered and conducted the task of
drenching sheep, a process called Outcome Driven Innovation was
used to guide data collection, as outlined in Figure 1. The research
survey of 329 producers was conducted by phone.
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Producers and farms
The producers in the survey tended to be male (89 %) and over 55
years of age (59 %).The average flock size was 1200 - 2000 breeding
ewes (32 %), with 26 % having flocks of 800 - 1200 ewes, 21 % having
flocks of 2000 - 3000 ewes and a further 21 % had more than 3000
breeding ewes.
Producers were asked about their use of various diagnostic tools such
as faecal egg counts (FEC), DrenchTest and DrenchCheck that can aid
decisions around when to drench and what drench to use.
Producers rated the development of drench resistance on their
property and bringing resistant strains of worms onto their property
as their top concerns when considering worm control and the use of
drenches.

Use of diagnostic tools
The results showed the majority of producers (over 75 %) did not
use diagnostic tools as recommended by Wormboss (Table 1). It was
expected producers may not be performing DrenchCheck as it was
difficult or time consuming. However, when producers were asked
why they did not use this tool, it was largely because they believed
they did not have a problem with drench resistance. (Figure 2).

Table 1. Wormboss recommendations of test use versus actual use
patterns by producers.

Test
recommended use

What producers do

FEC (=WormTest)

31 % never do FECs

Test mobs pre-shearing prelambing, pre-weaning

42 % use to confirm infection

DrenchCheck

51 % have never done a
DrenchCheck

Provides an indication of drench
resistance
No guidance

DrenchTest
Tests effectiveness of a drench
and diagnoses drench resistance
Test every 2-3 years.

Figure 3. Producer responses when asked whether they have drench
resistance on their farm.

27 % do FECs regularly

24 % did a DrenchCheck
>3yrs ago
25 % did a DrenchCheck in
the last 3 years
49 % have never done a
DrenchTest
32 % did a DrenchTest >3yrs
ago
19 % did a DrenchTest in the
last 3years

Figure 2. Why don’t producers perform DrenchCheck?

The survey revealed that when producers know they have a drench
resistance problem, they are more likely to implement practices to
manage anthelmintic resistance such as performing DrenchChecks
and FECs, using combination drenches and appropriate quarantine
drenches.

How can the cycle of denial be broken?
The challenge for agricultural extension programs remains; how can
producers be encouraged to use best practices to manage worms
and improve productivity? As researchers, and as an industry, a
better understanding of why producers do not use the information
and tools at hand is required. Are better tools needed? Is different or
better information needed? Or is it a case of changing the approach
and providing assistance and services to producers rather than
information?

References and further reading
Besier RB and Love SCJ (2003). Anthelmintic resistance in sheep
nematodes in Australia: the need for new approaches. Australian
Journal of Experimental Agriculture, 43, 1383.
Playford MC, Smith AN, Love S, Besier RB, Kluver P and Baily JN
(2014). Prevalence and severity of anthelmintic resistance in ovine
gastrointestinal nematodes in Australia (2009-2012). Australian
Veterinary Journal, 92, 464.

Resistance problem? What problem?
Despite half the producers never testing for drench resistance and
only 19 – 25 % of producers having tested for drench resistance in
the last three years, 65 % of producers believed their farms did not
have a drench resistance issue (Figure 3). These beliefs are contrary
to scientific evidence on the prevalence of anthelmintic resistance.
Scientific surveys of worms collected from Australian farms reveal
that levamisole or benzimidazole resistance occurs in 80 – 90 % of
Australian sheep farms (reviewed by Besier and Love, 2003), while
resistance against macrocyclic lactones is found in over 50 % of
Australian sheep farms (Playford et al., 2014). Table 1 shows the
recommendations by Wormboss compared to actual producer use
patterns.

Lane J, Jubb T, Shephard R, Webb-Ware J and Fordyce G (2015). Priority
list of endemic diseases for the red meat industries. Meat & Livestock
Australia Report B.AHE.0010.
Wormboss. http://www.wormboss.com.au/
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Take home messages:
•

Barley grass and Brome grass are increasing across Australia
leading to increased seed contamination in sheep

•

Seed contamination results in major costs to producers
and processors

•

Future mitigation of seed contamination will be achieved
by effective early season weed control and establishment of
competitive pastures

•

Older animals must also be managed for seed contamination
as they are animals repetatedly exposed to seed over a number
of years.

Weed seed contamination occurs due to the lodgement of seeds
from certain weed species within the fleece and body tissues of sheep
during grazing, commonly occurring as a consequence of season and
management (George, 1972; Collins et al., 2013; Kelly, 2016; Kelly et al.,
2016). Seven weed species have been implicated in causing carcass
damage, with barley grass (Hordeum spp.) and brome grass (Bromus
spp.) identified as key offenders (Collins, 2013). Changing climatic and
cropping conditions has seen the continued spread of both species
across south-eastern Australia and some populations are showing
herbicide resistance. Variable patterns of seed dormancy are also
contributing to invasion success. This increased prevalence of barley
grass and brome grass is likely to be linked to the increased incidence
of seed contamination in sheep.

Where are the main key weed species found?
Barley grass and brome grass are both commonly found in southern
New South Wales cropping and pasture regions. Three species
of barley grass are commonly observed in Australia and their
distribution tends to be associated with rainfall (Cocks et al., 1976).
Hordeum glaucum frequently occupies drier regions with less than
425 millimetres rainfall, Hordeum leporinum commonly invades
regions above 425 mm rainfall, while Hordeum murinum is the main
species identified in Tasmania. Barley grass and brome grass are
widely distributed throughout NSW, Victoria, South Australia and
Western Australia, but are less common in northern NSW,
Queensland and Tasmania.

What are the impacts of seed contamination on-farm and
during processing?
Seed contamination results in significant losses across the Australian
lamb and mutton value chains and presents major production
and welfare concerns in live animals. These include liveweight loss
(Campbell et al., 1972), reduced reproductive capacity, abscess and
inflammation from seed injury (George, 1972) and blindness and
lameness from seed penetration of the eyes and feet respectively.
Seeds can also penetrate internal organs (Loughnan, 1964). Affected
animals can also be more predisposed to flystrike, experiencing
considerable pain and discomfort and mortality rates can be high. In
addition, significant carcass, skin and wool price discounts are often
borne by producers as a result of the heavy trim required to remove
seeds during processing (Collins, 2013). Excess trimming reduces
carcass weight, influencing carcass value. Additional costs include
those arising as a consequence of reduced fertility, increased mortality
rates, the need for altered management in order to alleviate the issue
and costs associated with herbicide use.
Abattoir productivity is also influenced by the incidence of seed
contamination. Carcass rejection by export markets, product
downgrading and the loss of export licences are major threats to
profitability (Collins, 2013). Costs incurred due to reduced meat yield,
additional labour costs and reduced throughput as a result of excess
trimming are also significant (Smith, 2014).

What factors contribute to seed contamination?
Recent studies examining abattoir data explored the factors
influencing incidence and distribution of seed contamination across
southern Australia. The results showed that distribution of seed
contamination in sheep carcasses is influenced by state and region,
with widespread contamination occurring throughout the mixed
farming zone and regions in the high rainfall and pastoral zone (Kelly
et al., 2016).
There was also an association between the distribution patterns
in seed contamination, brome grass and barley grass populations,
highlighting both species as key contaminants in south-eastern
Australia (Kelly et al., 2016). Further findings also showed seed
contamination in sheep is strongly influenced by climate factors as
well as elevation (Kelly, 2016).
The age and sex of animals were also shown to impact the incidence
of seed contamination in flocks. Older males, for example cast for
age rams, experienced the highest rate of carcass contamination.
Castrated males, mixed age animals and animals less than two years
of age experienced the least contamination. These results are largely
associated with the length and frequency of animal exposure to seed
over time (Kelly et al., 2016).
Further analyses have since revealed the frequency of seed
contamination also varied across years from 2009 - 2015 throughout
regions of QLD, NSW, VIC and SA (Figure 1), most likely a reflection of
seasonal variation and subsequent flock management during those
years.
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Figure 1. Distribution and total density of sheep carcasses showing seed contamination during years 2009–2015.

NB. Darker discoloration indicates higher density of contamination

Implications for the future
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Take home messages:
•

Drench resistance is present in beef herds

•

It is probably not impacting production yet, but now is the time
to act

•

Think about using combination drenches.

Anthelmintic resistance (AR) is well-recognised in sheep flocks, but
due to both less precision in egg counting techniques, and generally
low egg counts in beef cattle, there has been limited work around
drench resistance in cattle.
The general strategy to minimising the development of AR in sheep
flocks has been to ensure sheep receive correct / adequate drench
volumes, combine faecal worm egg counts (FECs) and grazing
management to minimise drench usage, and use ‘combination’
drenches (two or more chemical actives). The availability of an
abamectin / levamisole combination drench for cattle in Australia has
prompted an increased interest in the level of AR in cattle herds and
the possible production costs associated with AR.
As a result, the Fred Morley Centre was asked to compare the
effectiveness of a single active mectin drench with the combination
pour-on product, both in terms of efficacy and weight gain.
The study was conducted on six beef herds in southern New South Wales,
with no history or suspicion of AR in any of the herds. Steers (45 - 50)
at 10 - 14 months of age were allocated to one of two treatment
groups; single mectin or combination pour-on. In addition, 15 steers
remained undrenched (Nil treatment controls) to assess drench
efficacy. Faecal worm egg counts from samples collected 10 - 11 days
after the commencement of the trial were performed at CSU’s
Veterinary Diagnostic Laboratory (VDL), with multiple McMaster
slides being counted, and a detection sensitivity of 10 eggs per gram.
Cattle in the drenched groups were weighed again three, seven and
11 weeks later, with differences analysed using appropriate models.

Anthelmintic resistance (< 95 percent drench efficacy) was detected
to the single mectin drench on five of the six properties (83 %) (Table
1). In comparison, the abamectin / levamisole combination drench
was considered effective (≥99 %) on all six farms (Table 1). Animals
treated with the abamectin / levamisole combination drench were
significantly heavier at three, seven and 11 weeks post sampling on
two of the six farms (Farms 4 and 5) (Table 1), but on four of the six
farms, weight gains between the two treatment groups were not
significantly different (Table 1), despite AR being present on these
four farms.
The results demonstrate the presence of AR in beef herds in southern
Australia, and suggest that AR is likely to be present in many herds.
The six herds in this study were not selected on the basis of any
suspicion of AR or any previous or current worm problems. Rather,
they were selected as competent operators who were known to
CSU and willing to participate in this trial. Furthermore, given the
likelihood of resistance, it would appear prudent for cattle producers
to consider using combination drenches even if weight gain
advantages are not always apparent, as the continued use of a single
active anthelmintic when resistance to that active is present is likely to
lead to even greater levels of AR, making anthelmintic failure, weight
loss, and clinical parasitism more likely.
The fact there was no advantage on three of the six properties
suggests it will be difficult to predict when the combination drench
will be advantageous. The worm resistance data suggests that
resistance to Ostertagia was low. It is possible that as the majority
of the worms present on all farms when the cattle were drenched
were the less pathogenic Cooperia worms, and this may explain the
variable results. However, there appeared an advantage to drenching
on the two farms that kept a matched control group, suggesting
despite the apparent low numbers of Ostertagia, that drenching was
still beneficial.
Drench efficacy (FECRT) did not appear a good indicator of likely
response, as Farm 6 had the lowest drench efficacy (68 %) and Farm 1
had 84 %, yet both had no response in using the combination. Equally,
a strong response was seen on Farm 4 with little or no resistance.
The detection of anthelmintic resistance on five out of six farms
suggests that the continued use of the single mectin drench would
lead to further development of AR, and that use of a combination
drench would be prudent in the future.

Table 1. Wormboss recommendations of test use versus actual use patterns by producers.

Farm Number

Control worm
eggs per gram

Anthelmintic efficacy

Weight at
drenching (kg)

1
2
3
4
Control+
5
6
Control+

523
223
90
915

Mectin
84 %
75 %
94 %
97 %

Combination
99 %
99 %
100 %
100 %

287
335
270
190

206
94

83 %
68 %

100 %
100 %

265
303

Weight difference [Combination-mectin] (kg)
3 weeks
-1.7
0.1
-3.6*
7.4*
12.0*
11.4*
-1.2
2.8

NB. Weight differences between combination and mectin groups significant (p<0.05).
+ An undrenched Control group was included on Farms 4 and 6. Weight difference = Combination - Control.
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7 weeks
0.3
2.3
-6.7*
11.1*
15.0*
10.8*
-3.7
3.0

11 weeks
-2.0
4.3
-5.3
11.4*
11.0*
-3.8
4.7

Salted beef - mineral supplementation increasing beef growth rates on grazing wheat crops
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Take home messages:
•

Cattle daily growth rate increased by 32 % when given access to
lime, magnesium oxide and salt while grazing high quality wheat
crops.

•

As leaf availability decreased steer growth rate was limited due
to low protein in the wheat and did not respond to mineral
supplementation.

What we found
Weight gain of steers was 32 % higher in the treatment receiving
mineral supplement during period 1 but did not differ significantly
between treatments in period 2 (Figure 1). Steer ADG was lower in
period 2 compared to period 1. Mineral supplementation of steers
increased growth rates during period 1 when the leaf availability
in the crop was highest and wheat plants were at an earlier growth
stage. Initial feed on offer (FOO) was 3.8 tonnes per ha with
metabolisable energy (ME) at 12.8 MJ/kg and crude protein (CP) at
19.7 % (Figure 2).
Mineral supplementation did not have a significant effect during
the second period of grazing, which was characterised by lower leaf
availability and lower ADG. At the beginning of the second period
FOO was 3.2 t/ha decreasing to 1.6 t/ha at the end of the experiment.
ME decreased from 11.8 to 10.3 MJ/kg during the second period. The
lack of response to mineral supplementation during period 2 was due
to low crude protein levels (10.2 to 6.8 % during period 2) in the crop
presumably due to lower leaf availability.

What we did
Beef steers were grazed on a wheat crop with or without access to
a mineral supplement near Wagga Wagga in 2017. Thirty six Angus
steers (12 - 13 months of age, average 260 kilogram liveweight) were
allocated to one of six wheat plots (0.78 hectares, six steers per plot)
with two treatments (+/- minerals) and three replicates. The loose-lick
mineral supplement consisted of salt (NaCl), Causmag® (MgO) and
lime (CaCO3) (1:1:1 by weight), offered in tubs. Grazing commenced
in late August when the main stem of the wheat plants had started
elongation. This was later than the normal grazing window for dualpurpose wheat due to dry seasonal conditions. The situation was
similar to grazing out a moisture stressed crop.

Figure 1. Average daily gain (kg/day) for beef steers grazing wheat with
mineral supplements (blue) or without supplements (orange). P-value
(0.007) and s.e.d. (0.141) are for treatment x period interaction.

Steers were yarded at 8 am for a four hour curfew before being
weighed. Animals were re-weighed on day 21 and 34 after the start of
grazing following a similar four hour morning curfew. Average daily
gain (ADG) was calculated by dividing the weight gain for each animal
during period 1 (days 0 - 21) or period 2 (days 21 - 34) by number of
days grazing in the period.

Why we did it
Dual-purpose wheat forage is below animal nutritional requirements
for sodium (Na) and marginal for magnesium (Mg) (Dove and
McMullen, 2009). Supplementation with minerals can improve
growth rates of young sheep grazing wheat crops by 20 to 60 percent
(Dove, Masters and Thompson, 2016). It has been suggested that
improvements in growth rates of young cattle in response to mineral
supplementation may be even greater than those in sheep (Dove,
2018) although no results from replicated studies have been reported
in beef cattle in Australia. Analysis of the experimental wheat crop
indicated it was low for Na (0.01 %) and Mg (0.08 %) while also
marginal for Ca (0.17 %).
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Figure 2. Metabolisable energy (ME) and crude protein (CP) content of
wheat forage samples collected at Days 0, 21 and 34.
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Cereal and canola crops: opportunities for livestock producers

Take home messages:
•

The quality of forages, hay and silage fed to cattle determines
potential beef production

•

Forage, hay and silage quality is determined by plant maturity and
conservation losses

•

When faced with dry seasonal conditions, be prepared to make
decisions early to maximise opportunities.

The number of cereal and canola crop forage, hay and silage samples
submitted to the NSW Department of Primary Industries (DPI) Feed
Quality Service (FQS) increases following dry seasonal conditions such
as those experienced in 2008 and 2017 across many areas of south
eastern Australia. As an example, the growing season rainfall (April to
October inclusive) at Wagga Wagga, NSW, in those years was 30 and
66 percent respectively of the long-term average (353 millimetres).
This paper reports the quality and estimates the potential livestock
feeding value of canola and wheat samples submitted to the NSW DPI
FQS during 2008 - 2009 and 2017 – 2018.
Data on samples submitted in 2008 - 2009 and 2017 - 2018 (July to
April) was categorised into crop type and whether forage, hay or
silage, based on the information provided with the samples. Where
ambiguity occurred these samples were excluded from the analysis.
Hay represented the largest proportion of samples for both wheat and
canola and in both years (Table 1). Data was combined across forage,
hay or silage when estimating the average and range in metabolisable
energy (ME:MJ/kg DM) and crude protein (CP:g/kg DM) content.
Liveweight change in steers was estimated using Grazfeed version 13.
Table 1. Number of samples and proportion (%) for each crop in 2008 2009 and 2017 - 2018.

2008 - 2009

2017 - 2018

Wheat

Canola

Wheat

Canola

Forage

36 (32.4 %)

14 (14.3 %)

12 (14.3 %)

8 (6.2 %)

Hay

57 (51.4 %)

52 (53.1 %)

66 (78.6 %)

101 (77.7 %)

Silage

18 (16.2 %)

32 (32.7 %)

6 (7.1 %)

21 (16.2 %)

Findings
There was a large range in the ME and CP content, and estimated steer
liveweight change, for each crop type and within each year (Table 2).
Average crop CP content increased by 2.6, 2.6 and 1.8 % respectively,
for each MJ increase in ME for canola in 2008 - 2009 and wheat and
canola in 2017 - 2018. The increase in CP was small and not significant
for wheat in 2008 - 2009 (0.5 % per MJ increase in ME).
Table 2. Average and range in metabolisable energy and crude protein
content for wheat and canola samples submitted to the NSW DPI Feed
Quality Service in 2008 - 2009 and 2017 - 2018, and steer liveweight
change estimated for the average ME and CP content.

2008 - 2009

2017 - 2018

Wheat

Canola

Wheat

Canola

Metabolisable
energy
content (MJ/
kg DM)

9.0
(5.2 - 12.7)

7.9
(5.7 - 10.1)

9.2
(6.5 - 12.0)

9.2
(5.3 - 13.5)

Crude protein
content
(g/kg DM)

11.0
(2.7 - 29.2)

17.5
(9.6 - 31.2)

8.0
(2.8 - 22.3)

15.6
(4.8 - 34.9)

Number of
samples

175

98

84

130

Liveweight
change (kg/
day)*

0.31

-0.03

0.14

0.37

* British breed steer, 9 months old, 280kg. Crop is the sole diet. Estimated
using Grazfeed version 5.03.

Implications for livestock producers
Potential beef production is dependent on diet quality and intake.
The more energy (ME) an animal consumes the faster it will grow,
provided requirements for CP, vitamins and minerals are met. When
diet ME increases, intake also increases because the feed consumed
is digested more quickly. As a result the improvement in liveweight
change is relatively greater than the improvement in ME content. The
relationship between diet ME and predicted daily liveweight change
can be seen in Figure 1, clearly highlighting the importance of diet
ME.
Figure 1. The relationship between diet metabolisable energy content
and liveweight change for nine month old, 280 kg British breed steers.
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Increasing ME from 8.5 to 10.5 increases liveweight gain from 0.15
to 0.92 kg/day using the example in Figure 1. This has practical
implications for the management of drought affected crops.
Delaying cutting from early October to early November, in the hope
that beneficial rain will reverse a deteriorating grain situation will have
a negative effect on crop quality and potential animal production.
Assuming ME declines an average 0.05 MJ/day, then a 30 day delay
will reduce ME by 1.5 MJ/kg DM. Reducing potential liveweight gain
by approximately 0.58 kg/day, using the example in Figure 1.
If faced with the situation of moisture stressed grain crops, take an
objective approach when deciding how to maximise utilisation of the
crop investment (Figure 2). Consideration should be given to:
•

Making a realistic assessment of potential grain or forage yield

•

Making provision for losses during hay or silage making

•

When crop yield is low, for example, less than two tonnes DM/ha,
these losses will be high

•

Accurately valuing all on-farm or sale options: grain, hay, silage,
grazing and agistment

•

Using feed quality test data to assist when estimating likely
livestock production.

Figure 2. Metabolisable energy (ME) and crude protein (CP) content of
wheat forage samples collected at Days 0, 21 and 34.

Further information: NSW DPI website
dpi.nsw.gov.au/agriculture/broadacre-crops/crop-salvage-calculator
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Take home messages:
•

Foot-and-Mouth-Disease (FMD) would have a devastating impact
if introduced to Australia

•

The best potential for mitigating this risk is through early
detection, however, other factors such as the industry’s ability to
trace livestock are just as important

•

Producers can help protect their own farm and local farming
region through the quarantine and monitoring of new stock and
uploading all NLIS activities.

Spread of the disease within Nepal
Nepal is considered a developing nation and contains FMD.
Generally, they have small farming systems with complex and
intimate connections to the local community, with most households
in suburban and regional areas considered smallholder farms with
combinations of goats, cattle and buffalo. Some observed risk
behaviors that are in contrast to Australian production include, free
range cattle movements, including in urban areas, free range grazing
of goats, common human and livestock traffic through other farms,
communal grazing on public commons, and intimate local milk
collection across farms.
Nepal also has some significant barriers to effective disease control
(Brito et al., 2017) that include, but are not limited to, the availability
of public veterinary infrastructure, adequate surveillance, suitable
legislation, societal/cultural opinions and public economic support.

Risks for disease entry and spread within Australia

It is well established that a Foot-and-Mouth-Disease (FMD) incursion
within Australian would have a profound impact on Australian
agricultural industries and the economy more generally. It is in the
best interest of government, industry and the wider community that
any Emergency Animal Disease incursion, such as FMD, be identified
and eradicated rapidly (Garner et al., 2016).

FMD must be introduced for an outbreak to occur. Given Australia’s
agricultural practices, and lessons learnt from overseas outbreaks,
it is apparent that swill feeding of pigs presents the greatest risk
for disease entry. Swill feeding is the feeding meat or other animal
byproducts that have not been heat treated to an established
commercial standard.

Foot-and-Mouth-Disease (FMD) is a viral infection that has the ability
to affect all cloven-hooved animals, and is considered one of the most
contagious pathogens known to man. Figure 1 shows typical mouth
lesions seen in cattle after contracting the disease. The disease is most
effectively spread via direct contact, however, spread can also occur
via movement of animal products, such as milk, contamination of
objects, such as farm equipment, or in the wind, as an aerosol. It is an
extremely politically sensitive disease with the ability to close markets.

Other real risks for disease entry include human clothing or animal
‘souvenirs’ carrying live virus (fomites), illegally imported meat or
cheese products, smuggling of live animals (especially into northern
parts of Australia), and agro-terrorism. Table 1 details the survival
times of the FMD virus in various products.

Australia has an enviable animal health disease status. This is a
significant contributor to Australia’s international trade position as
a net exporter of agricultural product (Schneider et al., 2015). It is
the authors’ opinion that the economic sustainability of Australia’s
agricultural industries is dependent on maintaining its status as a
producer of premium agricultural produce.

Figure 1. Typical mouth lesion seen in cattle soon after
contracting the disease (image courtesy: FAO EuFMD)
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Table 1. Observed environmental survival times of FMD virus.

Product

Potential duration of survival

Some salt cured meats

5 months

“winter slurry” (mud)

6 months

Hay/ straw

20 weeks

Cow hair (19-20’C)

4 weeks

Dry faeces

2 weeks

Urine

5 weeks

Soil in summer (in Britain)

<1 week

Soil in autumn (in Britain)

4 weeks

Source: FAO EuFMD

In the event of an FMD incursion in Australia the disease will spread.
The potential for containment and eradication of the disease will be
directly dependent on the time taken from the first (index) case to
detection of the disease. Symptoms of the disease must be reported
early and those animals must be able to be traced.
Nepal is a hectic, vibrant and interesting place. It is easy to think that
the risk behaviours for disease spread as observed in Nepal do not
apply to Australia, but this is not the case. From an infected property
local spread would implicate all farms within a 3 - 10 kilometre radius.
The main difference is the scale of potential for disease spread. In
Australia we frequently move large numbers of animals over large
distances.

Biosecurity practices on-farm
All livestock producers should have completed an ‘On-Farm
Biosecurity Plan’ as per Meat and Livestock Australia’s (MLA) market
direction. This document highlights market expectations of disease
risk mitigation including:
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•

Inputs – quarantine and monitor, obtain an NVD and Health
Declaration, notify the NLIS database

•

People, vehicles, equipment – come clean, go clean

•

Farm practices – animal health management, monitoring and
intervention (‘look, check, call a vet’), fence maintenance and
waste management

•

Outgoing products – ensure animal welfare, NLIS tags and NVDs

•

Train, plan and record – Emergency Animal Disease Hotline
1800 675 888 needs to be saved into your phone! Keep records of
NVD and other inputs, record health events. Consider what you
will do if FMD is identified within Australia.
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Take home messages:
•

Using pregnancy scanning information to cull twice dry ewes will
increase flock reproduction rates

•

Consecutive records not required for twice strategies

•

The best culling and selection strategies varied for each dataset

•

Current generation improvement will complement gains from any
coexisting genetic improvement program.

The current high prices for wool and lamb, together with historically
low sheep numbers have generated increased interest in improving
reproduction rates in Merino enterprises. Genetic improvement in
reproduction is effective and produces permanent gain in the flock.
Typical gains in net reproduction rate (NRR), lambs weaned per
ewe joined, of between one and three percent over 10 years can be
made from index selection. The long timeframe is due to genetic lag
between the stud and commercial sector; it takes time for the ewe
progeny of the selected superior rams purchased, to grow and have
their own lambs. However, faster gains in NRR can be generated in the
current generation of commercial flocks by selecting ewes to retain in
the flock based on their own reproductive performance.
Previous research has estimated that culling Merino ewes that were
dry at two and three years of age increased the overall flock NRR by
4 % in five years, with a further 7 % gain achieved in eight years by
selecting ewes based on their lifetime NRR to remain in the breeding
flock for two additional lambing opportunities (Lee et al., 2009).
However, adopting the strategy of culling ‘passenger’ ewes from the
flock and retaining proven ‘performer’ ewes for an additional lambing
opportunity, requires changing from a fixed age structure. Currently,
most Merino ewes are first joined at 1 ½ years of age and last joined at
4 ½ years of age, and the entire oldest age group are culled following
their final lambing. Making decisions on which Merino ewes to retain
in the breeding flock based on their own reproductive performance at
two and three years of age, and adopting a more flexible age structure
can generate significant improvements in flock NRR.
Merino strains and bloodlines have varying genetic backgrounds
and there is considerable between flock variation in reproductive
performance due to environmental differences and flock
management decisions such as the time of joining. These factors
will all have an impact on the potential gains from adopting the
passengers versus performance ewe selection strategy. This research
investigated the effect of four ewe culling and retention strategies on
the average reproductive performance of three different Australian
Merino resource flocks.

Ewe culling and retention strategies
Four selection strategies were simulated in the CSIRO Fine Wool Flock
(NSW Northern Tablelands), NSW DPI’s D flock (Central West NSW) and
the SARDI South Australian Merino resource flock (lower mid-North
South Australia). The impact of each strategy was compared with a
no-selection scenario. The culling strategies were:
1. Twice dry in consecutive years
2. Twice lambed and lost in consecutive years
3a. Retaining 50 % of the oldest age group chosen at random
3b. Retaining 50 % of the oldest age group based on their previous
reproductive performance
4a. Combining strategies 1, 2 and 3a
4b. Combining strategies 1, 2 and 3b.

Reproductive performance in the flocks
The base reproductive performance of the three flocks differed. Table
1 shows the average across the four lambing opportunities for each
flock. The CSIRO flock had the lowest percentage of twin rearing ewes,
while the NSW DPI flock had the highest percentage of dry ewes and
the SARDI flock had the highest percentage of twin rearing ewes. The
breeding efficiency (BE), that is, the number of lambs weaned per ewe
per year, of each flock differed. The SARDI flock was the most efficient
(88 %) with the CSIRO and NSW DPI flocks 16 – 17 % lower (71 and 72
% respectively).
Table 1. Base reproductive performance of the three resource flocks (%
of ewes joined).

CSIRO

NSW DPI

SARDI

Dry

32

42

29

Single reared

65

45

55

Twins reared

3

13

17

BE

71

72

88

Applying the single culling strategies
There was no change in the reproductive performance of the CSIRO
flock from using any single culling strategies. There was 1 - 2 % less
dry ewes in the NSW DPI flock and mostly 1 % fewer dry ewes in the
SARDI flock. The best single strategy was to cull those ewes that were
twice dry in consecutive years. Across the three flocks, this lead to a
0 – 2 % reduction in fail to rear ewes and a 0 – 1 % increase in ewes
raising singles.
For all three flocks, selecting ewes to retain in the flock based on
their previous reproductive performance (i.e. strategy 3b) was more
efficient compared to random retention (Strategy 3a).
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Using a combination of strategies

Acknowledgements

Applying a combination of strategies led to fewer dry ewes and more
ewes successfully raising their lambs to weaning in all flocks. The
largest change occurred in the CSIRO flock where the percentage of
dry ewes reduced by 7 % to 13 % and the number of ewes rearing
single or twins increased by 6 % and 1 % respectively. This was not
surprising considering this flock was the least efficient. Combining all
three strategies (i.e. strategy 4b) increased the BE of the CSIRO flock by
9 % to 0.80. The same strategy increased the BE of the NSW DPI flock
to 73 % (+1 %) and that of the SARDI flock to 92 % (+4 %).

The authors thanks Australian Wool Innovation for funding this
empirical study. They also acknowledge the professional, technical
and operational staff from CSIRO, NSW DPI and SARDI who were
involved with each flock and contributed to these important database
resources for the Australian Merino industry.

Practical considerations
The improvements in NRR from applying the various selection
strategies occur within the current generation of breeding ewes and
would be both additional and complementary to any gain in NRR
occurring from a genetic improvement program that may already
be in place. Using any of these ewe selection strategies will directly
generate small future genetic gains in NRR, as the selected ewes will
pass their superior genes on to their own ewe lambs.
Dry ewes can easily be identified by scanning breeding ewes for
pregnancy status. In this study, the greatest benefit from applying the
various culling strategies was a reduction in the number of dry ewes.
However, this was a result of the high percentage of dry ewes in each
of these flocks (Table 1) that was due to both single sire joining and
the no culling on reproductive performance policy (all ewes had an
equal number of lambing opportunities) in place for the three flocks.
While there was only a marginal additional benefit from measuring
other information on each ewe (i.e. wet and drying), and combining
the information in this study, flocks with fewer dry ewes may well
benefit from wet and drying breeding ewes at marking and using this
additional information.
Culling based on a single reproductive event, once-dry, does produce
a marginal increase in weaning rate compared with culling on a
twice-dry basis (+0.5 %). However, a higher percentage of ewes are
culled (29 %) compared with culling on a twice-dry basis (7 %). Culling
more ewes would mean a greater number of maiden ewes, with lower
NRR, would be needed to maintain the size of the breeding flock.
This would reduce any gain in overall flock NRR. Culling twice-dry
ewes may be indirectly selecting for those ewes who are best able to
recover lost body condition between weaning and their next joining.
Any ewe selection strategy that changes the age structure of the
flock will affect overall flock productivity. In the longer term, changes
to the age structure will affect the required number of replacement
ewes, alter the selection pressure and vary the rate of genetic gain
for all traits in the breeding objective, not just NRR. Changes in flock
age structure and pregnancy status will impact key wool production
and quality traits. The total number and type of surplus ewes available
for sale will also vary as there will be more higher value young ewes
and less lower value older ewes for sale. These effects must all be
considered and appropriately valued in relation to the direct impact
on flock NRR.
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To decide whether the strategy of culling passengers and retaining
performers is profitable requires valuing the increase in the number
of lambs weaned and quantifying the cost involved in implementing
the selection. This paper describes an analysis carried out to calculate
profitability.

The Analysis
A gross margin ($/DSE) was used to calculate the change in
profitability and included:
•

Variation in the number of followers in the flock when
reproduction rate is increased

•

Take home messages:

Feed requirements of the ewe with different birth types / rearing
types (BTRT)

•

Fleece production of the ewes by BTRT

•

•

Fleece production penalty of twin lambs

•

Variation in number of ewes culled by age

•

Mortality of older retained ewes

•

Lower selling price of older ewes

•

The costs of identifying and marking ewes

•

Culling ‘passengers’ and retaining ‘performers’ complements
a productive farming system
To optimise profitability, implementation needs to be part of a
whole-farm focus on increasing reproductive performance.

Previous studies have shown large differences between ewes in the
number of lambs weaned during their lifetime. Examination of three
NSW Department of Primary Industries research flocks by Lee et al.
(2009) showed that the top 50 percent of ewes produced between
0.62 and 0.75 more lambs each year than the bottom 50 %. These
findings raised the question whether it was possible to capture some
of these benefits in commercial flocks. The above study hypothesised
that reproduction could be improved by culling the ‘passenger’ ewes
that have a poor reproductive performance as two and three year
olds.
Follow up work by Lee et al. (2014) showed that retaining the
‘performers’ could increase the weaning percentage of the flock by
retaining productive older ewes and having fewer younger ewes
entering the flock.
Hatcher et al. (2018), describes research carried out to examine the
impact on reproduction from culling ‘passengers’ and retaining
‘performers’. This research was done on three Merino genetic resource
flocks and showed that each flock responded to the culling and
retention strategy, therefore responses are likely across a range of
industry flocks. However, the magnitude of the benefit may vary as
indicated by the range of 1 - 9 % increase in weaning percentage
(Table 1).

The feed budget was done by ascribing a DSE per head and a level of
grain feeding to each class of stock, and adjusting the ewe’s DSE/head
based on BTRT.
Culling passengers and retaining performers requires identifying
the ewes. It is assumed the dry ewes are identified by scanning,
and lambed and lost are identified by udder palpation. It is also
assumed the cost of scanning is justified through the improvement
in nutritional management of the flock. The remaining cost is labour
(valued at $25/hour) to apply a permanent mark for subsequent
identification and handling the sheep to remove twice dry or twice
lambed and lost. No cost was included for mustering, which implies
that the assessment, identification and separation of ewes are done in
conjunction with other husbandry tasks.

Table 1. Lambs weaned per ewe joined (%) of the three resource flocks
and the impact of culling twice dry ewes, culling twice lambed and lost
and combination of culling passengers and retaining performers.

Strategy

CSIRO

NSW DPI

SARDI

No Selection

71

72

88

Cull twice dry (1)

71

73

89

Cull twice lambed and lost (2)

71

72

88

Combination (4b)

80

73

92

NB. The number in brackets in the strategy column refers to the strategies
described by Hatcher et al., 2018.
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Results and discussion
Increases in profit are modest (Table 2) indicating that it is difficult to
capture the potential that was identified by Lee et al. (2009). However,
culling passengers and retaining performers was profitable in each of
the three flocks, and the return on the labour invested was between
$35/hr and $450/hr. The greatest return on the unit of labour was
achieved from culling the twice dry ewes.
Table 2. Gross margin ($/DSE) of each flock if no selection occurs and
change in gross margin ($/DSE) for each selection strategy.

Strategy

CSIRO

NSW DPI

SARDI

21

34

58

Cull twice dry (1)

*

0.41

0.27

Cull twice lambed and
lost (2)

*

0.06

0

1.88

0.27

0.82

No Selection GM/DSE

Combination (4b)

NB. Profitability was not calculated; insufficient replacement ewes even if
all hoggets are retained.

To optimise the return from ‘passengers and performers’ requires
implementing the strategy as part of a whole-farm focus on
increasing reproduction. This whole-farm focus needs to include
scanning ewes for litter size, differentially feeding the dry ewes and
the twin bearing ewes to optimise twin lamb survival, identifying the
cause of lamb losses and adjusting the time of sale of the dry ewes
based on seasonal conditions.
It should be noted that $/DSE underestimates the potential profit
for producers that are wanting to increase stock numbers. For these
producers $/hd will be a better estimate and this could be up to
double the $/DSE (Young et al., 2014).
Work is planned to examine other strategies that further increase
profitability and to test these strategies on a broader range of flocks.
This work will include more detail to best match available feed to the
changed nutritional demands of the flock.
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Integrating sheep and cropping – compromise and opportunity
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Figure 1. Deviations from the base mean whole-farm gross margin (60
% crop, 3.5 ewes/ha, January joined) of alternative management at
Temora (1970 -2015).

Take home messages:
•

The integration of livestock and cropping creates challenges and
opportunities to increase gross margins

•

Simulation modelling was used to compare whole-farm effects of
management changes

•

Optimising pasture production, stocking rate and sheep
management could lead to similar increases in gross margin as
increasing crop area.

Aim
What management changes could be made on mixed sheep/cropping
farms to achieve a large increase in gross margins?

How – use simulation modelling
Average farms at Temora and Condobolin (Table 1) were modelled
using AusFarm (Moore et al., 2007) software with simulations run
for the years 1970 - 2015, using historical weather data. AusFarm
calculates crop, pasture and sheep production daily from the
management defined, soil type and weather conditions. Gross
margins were calculated using average prices for the period 2012 2016. Producer groups for each location suggested changes to crop,
pasture or livestock management, and these changes were simulated
and compared with the average farms.

Figure 2. Deviations from the base mean whole-farm gross margin
(40 % crop, 1.3 ewes/ha, December joined) of alternative management
at Condobolin (1970 - 2015).

Table 1. Description of base farm models at Temora and Condobolin

Temora

Condobolin

Farm size (ha)

1500

4000

Cropped %

60

40

Main crops

Wheat, canola

Wheat, canola

Sheep enterprise

Merino ewe, terminal
ram

Self-replacing
Merino

Joining date

1 February

1 December

Lambs sold

1 November

26 January

Stocking rate
(breeding ewes/
pasture ha)

3.5

1.4

Pastures

Lucerne

Lucerne

Where were the biggest opportunities to increase
whole-farm gross margins?
•

Maintaining good pasture production

•

Optimising stocking rates

•

Optimising crop area

•

Optimising sheep management to the level and time
of feed available

•

Increasing lamb survival (see Figures 1 and 2).
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NLIS is here to stay: can it add value to the business?
Elizabeth Braddon
Riverina Local Land Services, Young NSW 2594
T: 02 6381 4700, E: eliz.braddon@lls.nsw.gov.au

Figure 1. Areas included in the LPA assurance program.

Take home messages:
•

The National Livestock Identification Scheme (NLIS) was
implemented more than 10 years ago and is the accepted
traceability tool in Australia on a national level for cattle, sheep,
goats and pigs

•

It is an expense that every livestock business has to incur and
should be examined as part of the business model to provide
additional value beyond regulatory requirements

•

NLIS can be used to capture vast amounts of data that can be used
for simple Livestock Production Assurance recording purposes,
through to detailed information relating to cost of production and
breeding analysis.

In their current formats, the National Livestock Identification System
(NLIS) was introduced for cattle in NSW in 2006 and sheep in 2009.
The primary role for NLIS is to provide traceability for livestock species
and their movements for the purpose of biosecurity, food safety, and
product integrity and market access. The system requires animals to
be permanently identified with recording of livestock movements
on a national database. This system is crucial to protect and enhance
Australia’s reputation as a producer of quality meat and ensures
Australia’s ongoing access to valuable export markets. It also enhances
Australia’s ability to respond to a major food safety or disease incident
by using the NLIS database as a traceability tool.
While this is a mandatory requirement that must be met by all cattle,
sheep, goat and pig producers for our state and national obligations,
many producers probably feel like NLIS is an impost rather than
something that provides them value for money. The majority of
livestock producers aim to meet the NLIS requirement prior to sale
as the main obligation. That is, they identify animals at birth or at
point of sale and never use the identification option to link or gather
additional information on the herd or flock. For the majority of
producers, they see no value in the use of the system and often do not
recognise its importance for the larger view of international market
access, particularly if they are traditionally selling into the domestic
market at a local scale.
There are some producers, however, that have managed to find
a way to use NLIS to add value to their businesses. This can be
through improved production, reproductive performance, carcass
performance or animal husbandry recording. By looking at a few real
life producer examples, perhaps other producers can find a way to
turn a ‘must do’ requirement into a ‘must have’ useful tool to improve
their business enterprise.

Livestock Production Assurance
Producers selling livestock using a National Vendor Declaration are
required to participate in the Livestock Production Assurance (LPA)
program. This is a basic quality assurance program endorsed by the
Australian livestock industry to address food safety, biosecurity and
animal welfare. It requires producers to maintain records to support
their participation in the LPA program. Figure 1 below shows the areas
for record keeping.
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NLIS animal identification allows producers to capture three records
simply as individual scan files at the time of livestock treatment, stock
introduction or livestock selling as a permanent record of animals
in that group. If a more complex software package is used for the
management of scan data, livestock feeding records and crop /
pasture treatments can also be captured in the same record keeping
system. Taking things a step further, and investing in precision farming
systems, producers can capture grain treatments and biosecurity
planning requirements, as well as gaining access to other financial
records, such as, a stock reconciliation for their annual tax return.

Cost of Production
Calculating the business cost of production requires key pieces of data
to be captured including:
•

Stock numbers and classes

•

Liveweight at point of sale

•

Livestock treatment costs

•

Feeding costs

•

Reproductive performance – pregnancy rates and weaning rates

•

Growth performance – birth weights and growth rates

Using the NLIS tag, scales and an NLIS scanner to capture this data
in the yards allows producers to easily analysis the data when they
return to their farm office, to assist with making key management
decisions.

Improved information sharing across the supply chain
Demelsa Lollback and Verity Suttor
Meat & Livestock Australia, North Sydney, NSW 2060, Australia
E: dlollback@mla.com.au
Take home messages:
•

•

Livestock Data Link (LDL) enables information to be shared
easily along the supply chain helping producers meet market
specifications and improve on-farm practices to increase their
bottom line

New and exciting functionalities
Livestock Data Link has two new functionalities that will further
improve information sharing and on-farm practices along the red
meat value chain (Table 1 and Figure 1).
Table1. Key new functions.

LDL is a web-based system that provides Property Identification
(PIC) holders with compliance to grids and carcass performance
information

•

Why LDL? Research conducted for Meat and Livestock Australia
(MLA) showed non-compliance to market specifications costs
the beef and sheepmeat industries millions of dollars each year
(ProAnd, 2012, ProAnd, 2014 and GHD, 2011)

•

LDL is a voluntary system and not all processors are uploading
slaughter data to the application.

Livestock Data Link (LDL) is an online application that helps improve
information sharing across the supply chain. It allows producers to:

New function

What is it?

Lean Meat
Yield Measure
(LMY)

The predictive beef LMY measure is based on
hot standard carcass weight (HSCW) and rib
fat depth, and can include eye muscle area
(EMA).
LMY is the proportion of a carcass that is
lean meat (muscle) and is expressed as a
percentage.

Breeder
Summary
report

This report enables beef breeders to access
information on animals they have bred, but
did not directly consign to the processor.
The information supplied back to the breeder
will be identified via the NLIS tag.

•

Receive feedback on their consignments

•

Analyse this feedback and compare it to other results

Lean Meat Yield measure:

•

Access supporting materials to understand what on-farm
management practices could be considered to improve the
performance of future consignments.life producer examples,
perhaps other producers can find a way to turn a ‘must do’
requirement into a ‘must have’ useful tool to improve their
business enterprise.

•

A LMY measure for beef producers and processors on carcases that
are MSA graded

•

LMY measure for sheep has been available in LDL since 2015 for
both producers and processors

•

LMY is a key driver of profitability for producers, processors and
retailers

•

Carcases with a higher LMY % have more muscle and less fat

•

Consideration must be given to the negative correlation between
LMY and eating quality so balancing both for an optimum
outcome is critical

•

The MSA Index of beef carcases is an indicator of eating quality

•

Producers can improve LMY % while maintaining eating quality
through balanced genetic selection and nutrition

•

Using both LMY % and MSA index feedback available through LDL
assists producers in understanding target market requirements,
while able to maximise carcass value.

The overall objective of LDL is to assist in optimising supply chain
performance by turning complex information into simple decision
making through analysis, comparison and reporting. Livestock Data
Link links slaughter data from the National Livestock Identification
System (NLIS), Meat Standards Australia (MSA) and the Central Animal
Health (CAH) databases.
Meat and Livestock Australia (MLA) have formed an advisory
committee consisting of stakeholders including producer and
processor representatives. In consultation with the advisory
committee, an ‘Annual Development Plan’ for LDL has been
implemented.

Livestock Data Link’s current suite of offerings
Carcass compliance - Users can analyse the carcass performance of
their consignments in terms of grid compliance, with performance
outcomes linked to a library of on-farm solutions to address noncompliant issues.
Animal health information - Users can view all animal health
conditions present in their consignment that were identified as part of
post-mortem inspections. Please note the current functionality relates
only to sheep health data collected through the National Sheep
Health Monitoring Project (NSHMP).

Breeder summary report:
•

Prior to this new report, LDL only released data based on the
Property Identification code (PIC) from which the animals were
consigned

•

By releasing this data, producers will be able to assess the genetics
of their herd and make better decisions regarding bull and heifer
selection to improve the rate of genetic gain

•

Similar information is readily available to producers in NSW and
Victoria through NLIS

•

LDL is making the data more widely available to breeders in other
states, and storing the information along with other useful data, in
a single, easily accessible platform.
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Figure 1. Breeder Carcass Summary report.

LDL offers performance benchmarking at an enterprise, regional,
state or national level. Tailored research, development and extension
activities for supply chains and geographic areas facing particular
carcass performance and/or animal health issues, is one of the key
benefits for industry and individual enterprises.
Constant consultation with the LDL Advisory Committee ensures LDL
continues to add value to both producers and processor now and into
the future, through the creation and development of meaningful and
impactful reporting and analysis.
Before starting to use LDL, producers need to register with their NLIS
user ID and password. Producers can register their account at www.ldl.
mla.com.au .
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Look out, what’s next?
Livestock Data Link along with the Integrity Systems Company (ISC)
is working to include beef animal health data in LDL. A proof of
concept (POC) project involving three processing facilities is currently
underway scoping how beef processors can directly upload disease
and defect data to LDL. Producer consultation will be a key part of
the project, canvassing the data requirements of producers, assessing
how the data should be presented, and the type of reporting
functions that are useful for improving e on-farm health management
practices to improve overall carcass compliance and value.
Notifications for users when new data is available, enabling feedlot
access to LDL and allowing information flow from LDL to genetic
databases are just a few of the planned future key target areas for LDL.
Livestock Data Link offers a centralised information depository with a
multitude of information in the one application, includes MSA, NLIS,
carcass compliance data and animal health (where applicable).
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Is genomic testing worthwhile for commercial beef producers?
Rob Banks
Animal Genetics and Breeding Unit (A joint venture between
NSW Department of Primary Industries and the University of
New England), Armidale
T: 02 6773 2425, E: rbanks@une.edu.au

Genomic tests are easy to do. Test kits are readily available, and
producers simply pull some tail hairs, and are sometimes also required
to take a blood or tissue sample, via an ear punch, and send them to
the lab.

Take home messages:

The principle behind using genomic tests in commercial production
is that the test can tell producers something about the genetic merit
of the animal. Selection, culling and management decisions can be
made based on the genomic test results.

•

Genomic testing is going to become more and more available, and
likely at lower prices

•

For use in identifying animals for production, the tests involve
many genes

•

Whether or not it is worth investing in genomic tests depends
on their accuracy, their price, and the expected range in profit
performance of the animals

•

Simple principles can help evaluate the investment decision.

Genomic tests are becoming widespread in many applications,
including livestock breeding and production. They are based on the
ability to read the DNA of individuals, identifying the form of the DNA
at many locations. The number of locations ranges from one or a few
through thousands, all the way to the complete sequence. The price
of genomic testing has been dropping rapidly through the last 10 - 15
years (Figure 1).
Figure 1. The cost of genotyping.

How does the producer get value from the test?

For example, commercial heifers could be tested to determine which
ones are the best to keep and bring into the herd. Such a test would
ideally tell the producer something about the heifers’ genetic merit for
calving rate, calf growth rate, and calf carcass merit.
A further example is the testing of animals prior to feedlot entry,
to determine which ones have the best potential for growth rate,
marbling and feed efficiency
The value of the test is dependent on three things:
•

How accurately the test picks up genetic differences between
animals

•

The effect of genetic differences on gross margin or profit

•

The cost of the test.

Examples of the value calculation
The value of feedlot cattle, in terms of gross margin in the feedlot,
depends largely on their growth rate, marbling level and feed intake.
The animals in any intake within a breed can be categorised into
eight sub-groups according to whether they are genetically above or
below average for each of these three traits (or more less categories
depending on the number of traits). Under current prices and using
domestic-fed Angus cattle, the eight groups range in gross margin
from $1040 to $1429 per head, with the bottom quartile generating
a loss averaging -$338 per head (note these gross margins are before
taking into account the purchase price). If the bottom quartile could
be culled, that is, not put on feed, the loss is avoided.

Source: National Institute of Health, https://www.genome.gov/
sequencingcostsdata/ accessed May 2018.

Genomic tests that read 15-50,000 single nucleotide polymorphisms
(SNP) are available now at prices in the $20 - $50 range.
Genomic tests for beef cattle now include:
•

Tests for individual genetic disorders

•

Tests for genetic merit for individual traits, or sets of traits. These
tests are usually based on large numbers of SNP being read
(currently 15,000 - 50,000).

To cull the bottom quarter, it is necessary to test the entire intake, that
is, if a producer wants to bring 100 cattle into the feedlot, a total of
133 cattle must be tested, so the profit on testing can be calculated.
If the test is 67 percent accurate and costs $45, the producer spends
133 x $45, and the return is 100 x ($1286 -$1230) x 67 %, so the
overall return on the test is -$385 or -$16.80 per animal tested. The
value $1286 is the average of the top three quarters of such a group.
Extending the point, if the accuracy of the test is, for example, 33 %,
then the return is only 100 x ($1286 - $1230) x 33 %, -$4137 overall
return or -$31.11 per animal tested.
This example shows the impact of accuracy of the test. The other
important parameter is the scale of differences in potential gross
margin per animal tested.
Table 1 shows the key parameters for tests for use in three situations.
In each case the genomic test costs $45.
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Table 1. Calculations for return on investment in genomic testing in
three scenarios.

Scenario

Domestic-fed
steers

Mean gross
margin prior
to selection
(standard
deviation)

Mean
value of
bottom
quartile

Return on testing
(per animal tested)
at accuracy of 67 %
and 33 %
67 %

33 %

$1,230
($133.54)

$1,061

-$16.80

-$31.11

$2,002
($258.39)

$1,695

$6.61

-$19.58

$5,519
($335.71)

$5,117

$22.43

-$11.79

(100 days)
Long-fed
Wagyu steers
(400 days)
Commercial
heifers
(lifetime)
The table shows that at test accuracy of 33 % and a price of $45 per
test, a producer would make a loss of $31.11 per animal tested if
aiming to identify cull domestic feeder steers. If testing commercial
heifers using a test with 67 % accuracy, the return per animal tested is
$22.43.
In each situation, the return is more favourable when the test has
a higher accuracy, and the return per animal tested increases with
increasing ranges in gross margin.
Over time, producers can expect that genomic tests will become
cheaper, and the accuracy will increase. What drives that increase is
an important factor, a must-have for all genomic tests (for anything in
any species).

Underlying must-haves
The value of genomic tests depends on their ability to detect genetic
differences that are associated with differences in performance. To
do this, the tests have to be calibrated, or developed based on real
performance data. This data and the DNA profiles associated with it
are known as the genomic reference population for a breed.
The reference data underpinning genomic tests consists of the DNA
profiles and the performance data for some set of traits. The animals
in the reference population must be genetically representative of the
animals where the test is to applied, and for useful accuracy of the
test, needs to include several thousand animals.
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