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Why is methane important?

What can animal breeding offer?
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• 10 GreenFeed Machines

• Gas flux measurement

• CH4 and CO2

• Bait feed dropped

• Every 30 seconds

• Aim: Keep animal at GF for 3-5 mins

Methane Measurement

Grams/ 
day



AgTechAgTech – it’s in our DNA – it’s in our DNA

Data available

1508

1020488

Beef (B)

Dairy (D)

D x B

Feed Intake

Live weight
Muscle scan data

Carcass data

Steers
57%

Bulls
10%

Heifers
32%

Genotypes



AgTechAgTech – it’s in our DNA – it’s in our DNA

Defining the trait

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

5
days

10
days

15
days

1
day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CH4
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/dayCO2

gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

CO2
gram/day

Dry 
matter 
intake 

kg
Similarly…

Spot measures

Full test average

Multi-hour average

Multi-day averageDaily average



AgTechAgTech – it’s in our DNA – it’s in our DNA

Data analysis

Why?
Calculate EBVs 

Ultimately: include trait in breeding goal

What could that look like?

Genetic analysis
• Estimate genetic parameters
• CH4, CO2, DMI

• Across breed model

• Impact of averaging period

1. Full test average model:

y = CG (GFxGroup) + breed + heterosis + age + a + e

2. Multi-day average repeated model:

y = Model 1 + PE within period 

3. Hourly averaged repeated model:

y = Model 2 + PE within day 

4. Spot measure repeated model: 

y = Model 1 + time of day + PE within day 
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Spot measures 3-hour average 6-hour average 12-hour average 1-day average 5-day average 10-day average 15-day average Full test average
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Trait definition: Impact on heritability

Longer average 
period reduces 

residual variance
= Higher heritability



AgTechAgTech – it’s in our DNA – it’s in our DNA

Spot measure*
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*Genetic correlation between spot measure and DMI with 1-day average

CH4 and CO2 both strongly correlated with DMI
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EBV validation
1. AP-on-EBV

• Adjusted Phenotype (YDs)
• VanRaden and Wiggans (1991)

• Phenotype adjusted for CG, age, heterosis

• 3 metrics averaged across replicates
• Correlation
• Adjusted Correlation (adj. for heritability)
• Slope

2. EBV-on-EBV
• Whole evaluation v partial evaluation

• Legarra & Reverter (2018) (LR method)

• 3 metrics averaged across replicates
• Level Bias
• Dispersion Bias
• Ratio Accuracy

Phenotype masked

Phenotype masked

Phenotype masked

Phenotype masked

2018 2022
Replicate 1

Replicate 2

Replicate 3

Replicate 4
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Correlation Adjusted Correlation Slope
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CH4 Validation: 1. AP-on-EBV
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Level bias Dispersion bias Ratio accuracy
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CH4 Validation: 2. EBV-on-EBV
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Diurnal CH4 Pattern

204g/day

302g/day

Suggests a need to adjust 
for time-of-day of 

recording
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CH4 Breeding Values
• Stand alone trait
• Available on sires with tested progeny
• Gross methane in grams per day
• Spot measure bivariate with DMI

• More negative values desirable
• Categorised as Favourable/Unfavourable

• ‘Stepping stone’ for industry
• Informing breeding decisions



AgTechAgTech – it’s in our DNA – it’s in our DNA

Conclusions
• Increased averaging period – higher heritability
• Estimates largely in line with literature

• CH4 & CO2 positively, strongly correlated with DMI
• Spot measure CH4 validating well
• What’s next?
• Scale up recording
• Additional data collection – grass-based systems, cow records

• CO2 as proxy for DMI?
• Continue validation work
• Establish best trait for profit index…
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