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Scope for the project

Offsetting Emissions

A BaCkg round FeedProduction Fertilisey Land Hedgerows
Pesticideand fuel han use gn q
A . h . . usage and type changee.g., adl d
Enteric Methane emissions grazing and_ || woodlands
Herd Energy Usee.g., silage only e.g., fores
A The combined enteric Manegeret | renewable, or | || SORCER0 | S e
Dairy Cattle nonrenewable
prediction equation
Technical Details
A Next steps: Scenarios for the Herd pealth | | proac || Fertiiyeq. | [ Typesof
demographics e.g., ) conception feedsand
model e.g., breed, cow jameness, | | &9-Yeld: rate, parity cows
type, stage of titi ’ protein, faf age of first urchased
I " : mastitis and lactose ge o P
actation diet rate content calving and sold
N [ e
Reason for culling
Outputs
Enteric Manure
Fermentatiore.g., Management
enteric methane Strategy e.qg.,
emissions slurry
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Estimated greenhouse gas emissions from the

A Methane has a g|0ba| Warming potential agricultural industry for the UK in 2019

25 times higher than carbon dioxide (rcc,
2007)

Carbon dioxide
emissions
13%

A Cattle are the main cause of methane

emissions from human activity (pinares-Patifio
et al., 2016) Methane

emissions
55%

Nitrous oxide
emissions
32%

A Main process - enteric fermentation =

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

2020) (DEFRA, 2021).
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A Several methods for directly measuring

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

A Researchers have developed enteric
prediction equations based on diet
characteristics

A Equations vary in complexity - by the
number and type of factors used

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

Valve and tube to access the canister and halter  SFg container with the
permeation membrane

Strap to hold t”bﬁ A
the canister Co ej::bon
and tubing canisuer

(Hill, 2015)
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Aims:

A Evaluate the variation between enteric
methane emission results from
prediction equations

ACreate a ficombined?od i |
prediction equation utilising dietary
composition variables
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Collecting the enteric methane predictions:

- Milk

Formulated 15 production

UK dairy diets Generated multiple

predictions per

for lactating - Simplistic ;
equation

and dry cows e.g., DMI
only
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Creating the combined equation:
A Assessed the correlations between the dietary variables

A Chose the units for the equations e.g., percentage of
NDF

A Built multiple mixed effect regression models

A Included random effects, to account for unexplained
variation from:

I.  The varying cow type

Ii. Stage of production

lii. Study design, and

Iv. Measurement methodology used

A Performances were analysed e.g., statical significance
and root mean square error
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The Enteric Methane Results for the 32 Prediction Equations used in the Combined Equation
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Figure 2.The variation in the results obtained from the 32 prediction equations against 15 dairy diets.

A The predicted methane emissions ranged from 12.49 to 34.27g CH,/kg DM
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A Strong correlations between:
.  Metabolised energy and crude protein

Iil. Metabolised energy and ether extract

A Assessed models based on coefficients, residuals of variation, root mean square
error and r?

A Final model chosen = Metabolised energy and neutral detergent fibre (ME and NDF)
A RMSE =1.47 g CH,/ kgDM and R2 = 0.79

Table 1. The performance of the combined equation

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
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Evaluating a Combined Enteric Prediction Equation Based on Metabolised Energy and Neutral Detergent Fibre
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Figure 3. The performance of the combined prediction equation against each diet

A The combined equation offers a compromise in predictions between studies
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A Existing prediction equations vary in complexity
and their estimates

A An equation comprising of the variables ME and
NDF most accurately reflected the predictions
across all equations

A Application:

A Universal (compromised) measure of enteric
methane emissions from diets

A Can be used in farm simulation models
A Future research developing equations should

consider the generalisability of their study design
and results




