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Why is methane important?

Can animal breeding offer a potential mitigation strategy?

Presenter Notes
Presentation Notes
Environmental Protection agency report issued in June – calling for implementation of mitigation strategies and expecting Agricultural emissions to rise by 2% by 2030, with the current target set for 22-30% reduction by 2030. Looking at the prediction model used with existing measures, enteric methane is expected to remain constant between now and 2030. Anything we can do to reduce enteric methane will help achieve reduction targets.



AgTech – it’s in our DNA

• 10 GreenFeed Machines

• Gas flux measurement

• CH4 and CO2

• Bait feed dropped

• Every 30 seconds

• Aim: Keep animal at GF for 2-3 mins

Methane Measurement

Grams/ 
day

Presenter Notes
Presentation Notes
Tully, Co.Kildare Ireland. Phenotyping farm – but commercial feedlot also. Set up in a loose barn, requiring the animal to visit independently through out the day. 21-30 feed acclim, 3 week GF acclimatization.
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Data available

1099

738 361

Beef (B)

Dairy (D)

D x B

Feed Intake

Live weight
Muscle scan data

Carcass data

Steers
59%

Bulls
8%

Heifers
33%

Genotypes

Presenter Notes
Presentation Notes
Phenotypes recorded on 1099 indoor finishing animals between 2018-2022. Steers, heifers and young bulls. 27 intakes. Range of test length 20-90 days
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Traits of interest
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Presenter Notes
Presentation Notes
All at a phenotype level – all adjs. No consensus yet in the area as to what trait should be utilized for incorporation into breeding goals. Methane is the main output from GF. Ratio traits are nice, easy to construct, compare and comprehend, however difficult to predict the response if selection pressure is applied.
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Data analysis

Phenotypic analysis
• Diurnal pattern from GreenFeed

• Repeatability
• Correlations

Why?
• Establish minimum requirement for 

measurement for CH4
• Maximise throughput
• Minimise cost

• Stabilise parameter estimates

Genetic analysis
• Estimate genetic parameters

• CH4 and Residual CH4 (DMI+LW)

• Across breed model
• Impact of averaging period

• Prototype (G)EBVs

Why?
• Calculate (G)EBVs 
• Ultimately: include trait in breeding goal

• What could that look like?
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Phenotypic CH4 Repeatability
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Good levels of repeatability (>0.6) – 10-day test period may be sufficient

Category Avg visits 
per day

Good 3.80

Average 3.29

Poor 3.06

Presenter Notes
Presentation Notes
This is a subset of data, including all steers on test for a minimum of 30 days. They were then stratified into 3 categories based on visit frequency to the Greenfeed as good, average and poor visitors. Mention ACCLIMATISATION again. Under review.
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Diurnal CH4 Pattern

204g/day

302g/day

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

recording

Presenter Notes
Presentation Notes
Lowest levels of CH4 were observed between 5:00 and 10:00 with a mean CH4 of 204g/day, whereas the highest levels of CH4 emissions were observed between 15:00 and 18:00 with a mean CH4 of 302g/day. 
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Trait definition: Impact on heritability

Longer average 
period reduces 

residual variance
= Higher heritability
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Presenter Notes
Presentation Notes
Longer average period reduces residual variance. More genetic var at full test avg.
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Heritability, Phenotypic and Genetic correlations

* Calculated from 10 – day average 

Genetic correlations

DMI LWT RCH4 

DMIWT

CH4
0.72
(0.17)

0.18
(0.23)

0.78
(0.11)

DMI 0.55
(0.13)

0.16
(0.27)

LWT -0.33
(0.23)

Phenotypic correlations

CH4 CO2 DMI MY MIL MIC RCH4 

DMIWT

CO2 0.61

DMI 0.31 0.57

MY 0.56 0.07a -0.49

MIL 0.86 0.31 0.03a 0.65

MIC 0.84 0.32 0.07 0.61 0.97

RCH4 

DMIWT
0.63 0.27 -0.01a 0.50 0.62 0.60

LW 0.30 0.61 0.58 -0.15 -0.21 -0.18 -0.04a

a = Not significantly different from zero (p-value ≥0.05). 
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Presenter Notes
Presentation Notes
Suite of methane traits. Methane to other methanes, MIL v MIC, MY to DMI. Genetic corr – methane to DMI, methane to residual methane
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CH4 Validation of EBVs
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Five-fold cross validation – dropping 20% of each contemporary group

Presenter Notes
Presentation Notes
Compared ebv to Yield deviations to get our corr. Slope is slope of regression line. We get more predictive ability coming from across breed differences compared to within breed differences. Correlation is best at full test average – however, better slope, less over prediction with individual records. We publish EBVs across breed.



AgTech – it’s in our DNA

Validation: EBV v GEBV

CH4 GEBV with breed looks most promising!
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Presenter Notes
Presentation Notes
Single step evaluation for each trait, including genotype from phenotyped animals and genotypes from 3 generation pedigree (where available) 7000+geno. GEBV is improving prediction over EBVs.
RCH4 – slight under prediction
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CH4 v CH4DMIWT: Sires with progeny
Breed

No. of 
Sires

GEBV 
CH4

Std GEBV CH4
DMI WT

Std

LM 51 -30 8 -22 7

BB 12 -16 7 -17 6

HO 36 -3 7 -24 7

CH 30 1 8 -1 6

FR 5 4 6 -12 6

JE 10 5 5 10 6

AA 38 6 9 -10 6

HE 16 7 7 6 6

SI 16 25 9 4 8

Correlation of 0.73 between GEBV CH4
and GEBV RCH4 DMI WT

GEBV CH4 DMI WT

G
EB

V 
CH

4

Presenter Notes
Presentation Notes
Followed through to sire level analysis of GEBVs. Trait definition becomes very important. The LM v SI show a bigger difference and highlight the trait definition difference. Lim trad low intake breed compared to higher DMI of SIM in Tully. 
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Conclusions
• Increased averaging period – higher heritability

• Estimates largely in line with literature

• CH4 positively, moderately correlated with DMI and LW
• GEBVs improving prediction over EBVs
• What’s next?

• Scale up recording
• Additional data collection – grass-based systems, cow records
• Continue validation
• Aim to publish test methane EBVs by end of 2022
• Establish best trait for profit index…

Can animal breeding offer a potential mitigation strategy?Heritable, genetic variance and breed effects, we can breed 
for reduced enteric methane! 
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