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Methane production (g per day, t per year)

Methane or carbon-equivalent produced.

Easy to understand, price, and select for.

Ideal for climate targets.

Reduce this and you’ll reduce total methane. 
(assuming herd/flock size and feed remains the same) 



Methane intensity (per product unit)

Methane produced as a bi-product.

Likely to reduce methane production.

Limiting due to the nature of the ratio.

Conceptually understandable. 

Desirable for industry reporting.



Methane yield (per feed unit)

Methane produced per unit of feed.

Conceptually understandable. 

Desirable for industry reporting.

Feed is strongly tied to methane prediction.



Methane utilization (per $, per ha, etc.)

Methane produced in relation to the system.

Useful for optimization.

Does it reduce total methane?

Methane is going to be produced, how do we 
get the most out of it?



Residual methane traits

Methane

or

or liveweight
Net feed 

intake

Lower than 
expected 
methane 



Do you have any clarification questions about these?

Methane 
Production

Methane 
Intensity

Methane 
Yield

Methane 
Utilization

Residual
methane
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Methane indexes of the past

Previous fundamental research opened the door.

Using available data (not CH4) to reduce methane was recommended.

Research methane indexes were developed and the tools are in place.

A parallel sheep story was happening at the same time.
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Feed intake is the father of methane research

Residual feed intake is heritable (0.30 to 0.39)

Feed intake is strongly related to methane 
production.

Lessons learnt helped guide methane 
recording and are still relevant.
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We haven’t just been ruminating

Feed cost was a step towards methane predictions.

Methane predictions were useful for methane 
recording strategies.

Refinement of methane in BreedObject has been 
ongoing for the past decade.
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Hypothetical benefit of including methane in 
indexes is well documented.

Globally people tested methane in their indexes.

1-4% methane reduction per generation.

Including a residual methane trait = faster progress.
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Methane recording and association with feed

Australia was (and is) a leader in methane recording 
across beef and sheep.

Animals that eat more produce more methane.

Lessons were learnt, especially about recording 
difficulties.
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Methane is variable and heritable

Methane is heritable (0.1 to 0.2).

Unfavourable genetic correlations with 
production.

We can select for lower methane.
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Methane has and can be included in indexes now!

Animals that eat more produce more 
methane.

Larger animals produce more methane.

Predicted methane from feed intake and 
weight can be selected.



Methane has and can be included in indexes now!

Increasing feed price = carbon cost

This method is already available for implementation in BreedObject
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Methane indexes of today

Methane indexes are here and on the way

• Irish Cattle Breeding Federation

• Semex Canada and Lactanet

• Beef + Lamb New Zealand
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Irish Cattle Breeding Federation

>1,500 Irish 
beef cattle

Methane EBVs

CH4 Selection 
by industry

RBVs for 320 bulls from 
across 19 breeds.

Not clear what the trait is.

Not included in any index.
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Semex and Lactanet

CH4 Selection 
by industry

ElevateTM

Management 
tool 

~600 
cows 
with 
CH4,
Milk,
MIR

515,000
Cows 
with 
Milk  
MIR
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Beef + Lamb New Zealand

~20,000 Sheep with methane 
measured.

Capacity for 5,000 sheep a year, 
25 studs, and increasing.

Research index used on research 
flock (AUD$92/tCO2-eq).

RBVs available, Index with RBVs 
coming



Setting the scene for methane indexes…

Methane indexes 
of the past

Methane indexes 
of today

Methane traits and 
breeding goals



Setting the scene for methane indexes…

Methane indexes 
of the future



Methane indexes of the future

Globally there is a rush to publish methane EBVs
• Did they sacrifice quality for speed?

AUS has too few records for direct methane EBVs.

BreedObject and SheepObject can predict methane.

Both are adaptive and we can update them with the best science 
and new methane traits.



We want to breed animals with superpowers!

Increase:
• Production and quality
• Reproduction
• Sustainability (CH4 & …)

AGBU already has the tools to do it.

How are we doing it and why is 
collaboration so important?

• See the following talks



Roadmap to a sustainability index at AGBU
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The long and winding road to sustainability
CH4 fundamentals CH4 𝑨
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Genetic evaluations

The long and winding road to sustainability
CH4 fundamentals CH4 𝑨

𝟐 CH4 mitigation potential

CH4 research indexesMore CH4 phenotyping

Sustainability indexes 

We are 
here



Take home message.

Consensus on a methane trait and objective is needed.
(We’re not here to answer this today. Residual CH4 is a good option for the future)

We know selection is a good tool for reducing methane.

EBVs for methane are being published globally (kind of).

We can provide a methane index / RBVs (See next talks).

What we really want is a sustainability index.
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