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Background

ÅMethane has a global warming potential 

25 times higher than carbon dioxide (IPCC, 

2007)

ÅCattle are the main cause of methane 

emissions from human activity (Pinares-Patiño 

et al., 2016)

ÅMain process - enteric fermentation = 

71% of dairy cattle emissions (Gilardino et al., 

2020) (DEFRA, 2021).



Enteric Fermentation

ÅSeveral methods for directly measuring 

enteric methane emissions, but difficult 
(Hristov et al., 2018)

ÅResearchers have developed enteric 

prediction equations based on diet 

characteristics

ÅEquations vary in complexity - by the 

number and type of factors used

e.g., dry matter intake, neutral detergent fibre and      

ether extract

(Hill, 2015)



Aims and Objectives

Aims:

ÅEvaluate the variation between enteric 

methane emission results from 

prediction equations

ÅCreate a ñcombinedò enteric methane 

prediction equation utilising dietary 

composition variables
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Material and Methods
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Collecting the enteric methane predictions:



Creating the combined equation:

ÅAssessed the correlations between the dietary variables

ÅChose the units for the equations e.g., percentage of 

NDF

ÅBuilt multiple mixed effect regression models

ÅIncluded random effects, to account for unexplained 

variation from:

i. The varying cow type

ii. Stage of production

iii. Study design, and

iv. Measurement methodology used

ÅPerformances were analysed e.g., statical significance 

and root mean square error

Material and Methods
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Results

Figure 2.The variation in the results obtained from the 32 prediction equations against 15 dairy diets.

ÅThe predicted methane emissions ranged from 12.49 to 34.27g CH4/kg DM



Choosing the enteric combined equation

ÅStrong correlations between:

i. Metabolised energy and crude protein

ii. Metabolised energy and ether extract

ÅAssessed models based on coefficients, residuals of variation, root mean square 

error and r2 

ÅFinal model chosen = Metabolised energy and neutral detergent fibre (ME and NDF)

ÅRMSE = 1.47 g CH4/ kgDM and R2 = 0.79
Table 1. The performance of the combined equation

Fixed Effect Random Error Estimates Random Effect

Term Estimate Standard Error t-value R2 RMSE MAE Residual Variance

Intercept 19.23 0.42 46.06 0.79 1.47 0.97 2.32

NDF 1.88 0.1 19.75

ME 0.31 0.1 3.22



Evaluating the combined equations performance

Å The combined equation offers a compromise in predictions between studies

Figure 3. The performance of the combined prediction equation against each diet



Conclusion

ÅExisting prediction equations vary in complexity 

and their estimates

ÅAn equation comprising of the variables ME and 

NDF most accurately reflected the predictions 

across all equations

ÅApplication:

ÅUniversal (compromised) measure of enteric 

methane emissions from diets

ÅCan be used in farm simulation models

ÅFuture research developing equations should 

consider the generalisability of their study design 

and results 
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