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gains in genetics
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1970: 
~5 litres Milk/kg liveweight

2018: 
~10 litres Milk/kg liveweight

A doubling of production efficiency
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Pathway to farmers

DairyBio

DataGene

Industry
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Milk records Calving dates Mating dates
Health information 
(mastitis, lameness, 
repro etc) + dates

Calving ease Temperament Milking speed Conformation

Automated data 
(sensors/tags etc)

New traits…..
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???

Healthy Cows

Subclinical
Disease

Clinical
Disease

EARLY LACTATION MID LACTATION LATE LACTATION

Calving
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10K blood biomarkers
1000s intermediate phenotypes

500K MIR spectra
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Automating 
measurements
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Smart phenotyping coupled with 
better methods to help solve our 
grand challenges
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Measured CH4 data GEBVs
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Reliability (R2)

R2 0.90
Excellent

R2 0.50
Good

R2 0.10
Poor
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Parent average (birth)

95% Confidence interval BPI at different reliabilities
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Progeny testing 

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

2
0

4
0

6
0

8
0

1
0

0

1
2

0

1
4

0

1
6

0

1
8

0

2
0

0

2
2

0

2
4

0

2
6

0

2
8

0

3
0

0

Health Production

Number of daughters

Reliability

80-100 daughters 
required to get 
reliabilities >50%
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Genomic selection

Goddard & Hayes 
Nat. Rev. Genet. 2009 



OFFICIAL

OFFICIAL

y = 0.9788x
R² = 0.4576
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Genomic ABV 2015

Fertility ABV

Pregnancy 
rate

Non-
return

Days to 1st

service

Lactation 
length

Calving 
interval

Genomic only fertility ABVs of bulls in 2015 (as calves) and their ABVs in 
2020 with (>50) daughters

Fertility ABV
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Year 0

Calf

Year 1

Yearling

Year 2

Lact 1

Year 3

Lact 2

Year 4

Lact 3

Year 5

Lact 4

Year 6

Lact 5

Year 7

Lact 6

Year 8

Lact7

Genomic reliabilities (calves)
Protein 76%
Overall type 53%
Fertility 50%
Milking speed 61%

Reliabilities ABVs (7th

lactation)
Protein 78%
Overall type    29%
Fertility 38%
Milking speed 37%
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How to 
increase 
genomic 
reliability
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Reference 
populations

Research herds

1000s cows

Feed 
saved

methane

New..

Ginfo

30k+ cows

Health

Heat 
tolerance

New…
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Feed Saved ABV – a world first!

Feed Saved 
ABV

Residual 
feed intake

Maintenance 
requirements
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Heat tolerance ABV

Temperature-Humidity Index
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Average (100)
Positive

Negative

%
An animal with a Heat Tolerance EBV of 
105 is 5% more tolerant to hot, humid 
conditions than average. Its drop in 
production will be 5% less than 
average.
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Journal of Dairy Science 2022 1057820-7828DOI: (10.3168/jds.2021-21741) 

Copyright © 2022 American Dairy Science Association Terms and Conditions

Heat tolerant cows keep 
cooler core 
body temperatures

http://www.elsevier.com/termsandconditions
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Methane 
emissions

EBV

Residual 
methane
Genomic BV

Emissions 
Coefficients

Milk Welfare Env’t Profit
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Driving down emissions with genetics

• Current emissions intensity 12.7 kg 
CO2-eq/kg protein-eq

• By 2050:
• Reduce gross emissions by 8-10%

• Reduce emissions intensity by >20%
(2.7 kg reduction of CO2-eq/kg protein)

• R&D required for 30-50 year 
targets
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Consumer focus
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Oligosaccharides in 
cow’s milk

• 330 Holstein cows

• 10 oligosaccharides

• Sequence genotypes

~80% of genetic variance
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Target Genotypes
i_p_t_t_ _n

etc

Reference Genotypes
Importation
Amputation
Imputation , etc

Imputed Genotypes
imputation

1000 Bull Genomes Project

Short-read = “1000 Bull Genomes Project” (6,190)

Short 
read

Long 
read
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Using “gene 
level” 
knowledge
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Australia’s breeding indices
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• Trait contributions to indices
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A selection index 
simplifies selection
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Your breeding strategy 

• Use the Good Bulls to pick your bulls

• Start with an Australian index 

• Make secondary decisions if you wish:
• What traits are important to you?

• What traits are important to your customers?

• What traits do we need to breed for the future?



To answer, please scan the QR code on the 
screen or on your table
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Future breeding focus

• Importance - agriculture around 
4% of global GDP

• Sustainability –demand for 
quality food

• Animal products  - societal 
issues (environment, welfare)

• Global warming – pro-active 
and re-active 

Animal products

Nutrition

Environment

Social license

Technology 
and 

innovation

Demographic 
and demand 

shifts

Quality
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Thank you and any questions?

Agriculture Victoria staff (Agribio)

Ginfo farmers

Agriculture Victoria staff (Ellinbank)
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