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Genetic selection – a 
cost-effective solution 
to almost any issue in 
plant/animal breeding
Rob Banks UNE 2023 Genetic 

improvement

Improved 
efficiency of 
production

Improved 
animal 
welfare

Reduced 
environmental 
footprint
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1746 litres/year
350 kg liveweight
5.6 litres/kg liveweight

7069 litres/year (DataGene stats 2021/22)
600 kg liveweight
11.8 litres/kg liveweight

2021

Doubled efficiency through dilution of maintenance

1950

Selection for production has had astonishing results
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Genetic improvement of feed efficiency

What is feed efficiency?
• Feed efficiency can be defined as the 

fraction of feed energy captured into 
products (vandeHaar et al., 2016)
• Almost doubled in most countries over 

100 years
• Efficiency peaks at 4x maintenance, 

which is 45kg/d at 3.5% fat for 680kg 
cow (Huhtanen et al. 2009)

What happens to feed?
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Residual feed intake (RFI)

Residual Feed intake is
Actual – predicted DM intake

Efficient (eat less than predict)
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Outline of my talk

Langhill
• 50 years of 2 

Genetic lines on 2 
diets

• Feed intake and 
feed efficiency 
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Australia and NZ
• Feed efficiency in 

growing heifers
• Feed efficiency in 

lactating cows
• Feed Saved ABV

Worldwide
• State of the art feed 

efficiency genomics
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Jennie Pryce
Research Director Genomics and Cellular Sciences

• Quantitative geneticist
• 3 passports: UK, New Zealand and Australia 

– PhD in Edinburgh + 3 years at SRUC
– Livestock Improvement Corp (NZ) in 2000s
– State Gov’t Victoria from 2008 to now 
– Joint appointment with La Trobe University 
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Prof Mike Coffey
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Residual feed intake

Challenges….
Dealing with condition score loss correctly 
is one of the big challenges in defining 
residual feed intake properly

Knowing the consequences of selecting 
on residual feed intake or any new trait is 
important! 

A lot of effort in measuring feed intake 
globally

Example
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Progeny testing 
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Health Production

Number of daughters

Reliability
80-100 
daughters 
required to get 
reliabilities >50%
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Genomic selection the game changer

2001 Genomic 
selection invented

2008 Commercial 
SNP chips

From 2010 
widespread adoption 

by dairy industry

Contribution to 
global GDP worth 

billions through plant 
and animal breeding
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Genomic selection the game changer
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Feed Saved ABV

• 3x heifer cohorts 
(Rutherglen 2009-2011)

• 900 heifers in Australia
• 900 heifers in NZ

2008-2011

• Individual feed intake 
measurements at 
Ellinbank

• gDMI research
• Feed Saved ABV 

released 2015

2011-2015 • International collaboration
• Individual feed intake 

measurements at 
Ellinbank

• Individual methane 
measurements at 
Ellinbank

2016-2020

• Genomic prediction 
equations of RFI cow and 
RFI heifer updated

• 2x reliability of RFI
• Updated ABV released in 

Dec 2020

2020-2021
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Using international collaboration to deliver locally…. First in 2015

Feed 
saved 
ABV

Residual 
feed intake
Genomic BV

Maintenance from 
Bodyweight 
Breeding Value
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Feed Saved Australian Breeding Value (ABV) 

• For no additional cost or effort, farmers can breed 
a herd that uses feed more efficiently.

• The Feed Saved ABV identifies animals that 
produce the same amount of milk with improved 
maintenance and efficiency of feed use

• Our updated Feed Saved has an average reliability 
of 43% in young genomically tested bulls 
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Working together….

ICAR Working group - Feed 
and Gas
Focus on measuring CH4
How can we work together to 
get the best outcome
Open conversations essential!
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Australia’s breeding indices
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• Trait contributions to indices
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Reference 
populations

Research herds
1000s cows

Feed 
saved

methane

New..

Ginfo
150 Aussie 

herds

Health

Heat 
tolerance

New…
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How to increase genomic reliability

Tim Luke’s PhD
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Mid-infrared spectroscopy (MIR)
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Animal health and fertility

Feed efficiency, methane emissions etc
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R2

(Australia)*
R2 (other 
studies)

Residual Feed Intake 
(kg/d)

0.30 (alright) 0.28 – 0.38

Energy Balance 
(MJ/d)

0.48 (good) 0.64

CH4 production (g/d) 0.30 (alright) 0.21-0.77
CH4 intensity (g/kgMY) 0.38 (alright) 0.63 – 0.72
CH4 yield (g/kgDMI) 0.58 (good) 0.38-0.49

R2 of prediction models 

*Methane and feed intake: 240 cows from Ellinbank 

SmartFarm measured over 32 days

R2 0.90
Excellent

R2 0.50
Good

R2 0.10
Poor
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Future focus

Sustainability – increasing demand for 
quality food in line with population 
expansion
Importance - agriculture accounts for 
around 4% of global GDP
Animal products  - increasing criticism 
on societal issues (environment, welfare 
etc)
Global warming – pro-active and re-
active
Training – next generation for our 
industry

Dairy Innovation

Nutrition

Environment

Social license

Technology 
and 

innovation

Demographic 
and demand 

shifts

Quality
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Messages

• Dairy breeding programs have improved feed efficiency over many years
• Improving production per unit of liveweight
• Improving the efficiency of production for cow maintenance and production 

requirements (residual feed intake)
• For no additional cost or effort farmers can breed a herd that uses feed more efficiently.
• The Feed Saved ABV identifies animals that produce the same amount of milk with 

improved maintenance and efficiency of feed use
• Many countries in the world now using “Feed Saved” or similar

• First released in Australia in 2015 (updated in Nov 2020) 
• A lot of international collaboration
• Selection for Australian national index (BPI) will lead to improved feed efficiency, 

profitability, sustainability and improved fertility/health
• Measuring feed intake on scale challenging (especially grazing)

• Sensors
• MIR promising to multiply up phenotypes for genomic selection
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Thank you and any questions?

Agriculture Victoria staff (Agribio)

Ginfo
farmers

Agriculture Victoria staff (Ellinbank) 
And international collaborators



OFFICIAL

OFFICIAL


