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The role of genetics in 
creating a sustainable 

future
Jennie Pryce (AVR, LTU, ICAR), 

Caeli Richardson (AbacusBio/ICAR), 
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The pandemic made us kinder

A new malaria vaccine 

What the colour of an emoji means
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Strategies to lower emissions intensity and 
gross emissions in ruminants
• Managing herd life and replacements bred
• Nutrition (e.g. lipids, concentrates) and inhibitors (e.g. 3-NOP)
• Vaccines and early life programming
• Feed efficiency
• Fertiliser optimisation
• On-farm energy savings
• Selecting for low CH4 production directly
• Breeding for higher producing cows (reducing emissions per kg product)
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Methane 
emissions

EBV

Methane
Genomics

Existing 
traits

The Sustainability Index is the first step!

Thuy Nguyen’s talk shortly…….
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Measuring methane at pasture
• Feed intake, milk yield
• >500 cows with CH4 emissions measured
• Ruminal fluid, faecal, milk, blood sampling 

for microbiome

Source: Ellinbank
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Richardson (2021)

Current pathway to real 
CH4 EBVs
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Measured CH4 data GEBVs
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More data!

Compare to 
real 

methane 
SF6

?

?

?

?

?

?

Shared ref popns, MIR, sensors
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Ellinbank testing happening now

Compare to 
real 

methane 
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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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ICAR members –
methane phenotyping
• New Zealand
• Canada
• Italy
• Netherlands
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Lorna McNaughton LIC
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Lorna McNaughton LIC
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Italy – ANAFIBJ
Italian Holstein, Brown and Jersey Breeders Association (ANAFIBJ)

Lorenzo Benzoni and Raffaella Finocchiaro
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Photos: Aniruddh Desai, LTU
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Boris Sepulveda (AVR, LTU, DataGene)

A stomach tube is passed orally down the oesophagus 
into the reticulo-rumen. Photos provided by L Marett.

Rumen microbiome = 
Fungi, protozoa, bacteria

Methane 
burps
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New phenotypes and genotypes
Richardson (2021)

Set of predictors

Taking the next step!
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• Meat and milk from ruminants 
provides important protein and 
nutrients for human consumption

• Human activity net temp increases of 
1.1oC

• Livestock account for 6% of GHG
• 1 cow emits ~100 kg methane/year
• 3.5 billion ruminants worldwide

By-product of feed 
fermentation 
cow burps

Caeli Richardson (2022)

Human activity contributing to 
global warming

Methane 
burps
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Genetics to reduce ruminant emissions

Methane 
emissions

ABV

Methane
Genomics

Existing traits
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Key points

• Sustainability index – reduces 
emissions intensity

• Mooving towards a future sustainability 
index with real “methane” data

• Data from Aussie farms imperative
• International effort and collaboration

“Anything that helps the 
environment is moosic to 
my ears!”

Dr Nick Carr, House of 
Wellness
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my ears!”

Dr Nick Carr, House of 
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With thanks
• Ellinbank – especially Peter Moate, Joe Jacobs and Leah Marrett (AVR)
• Ginfo farmers 
• Caeli Richardson (AbacusBio)
• Aniruddh Desai (LTU)
• Boris Sepulveda (AVR, LTU)
• Birgit Gredler (WUR)
• Lorna McNaughton (LIC)
• Lorenzo Benzoni and Raffaella Finocchiaro (ANAFIBJ)
• Suzanne Rowe (AgResearch)
• Christine Baes (University of Guelph) 
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Thank you and any questions?

Agriculture Victoria staff (Agribio)

Ginfo farmers

Agriculture Victoria staff (Ellinbank)
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https://www.sciencejournalforkids.org/wp-content/uploads/2020/02/cows-article.pdf
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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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