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Enteric emissions: Overview &
possible breeding targets
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Evolution




In search of a small C footprint



Genetic approaches to changing
emissions

Breeding for :

* Increased production

* Lower enteric emissions, same DMI

* Improved feed use efficiency (NFI/RFI)
 Improved N use efficiency



Genetic approaches to changing
emissions

Breeding for :

W’\
e Lower enteric emissions without

changing DMI

__* Improved feed use efficiency (NFI/RFI) =



LOW METHANE PHENOTYPE ?

% of predicted methane output
Methane/kg DMI

Methane/unit product
Methane/year




Objective

WHICH WAY OF DEFINING THE METHANE
PHENOTYPE WILL MOST HELP KEEP
OUR LIVESTOCK INDUSTRIES IN
BUSINESS IN A CARBON CONSTRAINED
ECONOMY ?




RFI

What impact ?

What has restricted on-farm uptake ?
How can uptake be improved ?
Lessons for adoption of a GHG trait ?



Generic Objectives

 Becoming up to date on recent & planned
research

 Hearing other people’s perspectives
e Linking teams



Workshop Approach

Present the base information to underpin decision
making. Depending on what we settle on, not all the
iInformation may be required for methane breeding work



Workshop Content

e Context

« CH, & animal genetics
— Genetic improvement for growth
— Studies of low and high methane livestock
— Repeatablility of methane production

Discuss “what Is the most beneficial
methane trait definition ?”

e Methane measurement tools



Workshop Content

Intake ~ Ways at getting at DMI & energy
expenditure In case It Is needed Iin our
selection trait

Pending research & research needs
NFI| as a genetic approach to mitigation

 Breeding for N efficiency

Take home messages &
recommendations



Have we clarified ?

Understanding of

“Definition of the most beneficial methane trait,

+ what information do we need to collect to
estimate that trait

+ how do we obtain that information ?”



Livestock Methane in Perspective

After Augenbraun et al., 1997



But what else from livestock ?

Livestock-related land-use change  2.4bt CO,

Enteric methane 2000MtCO2e
Livestock manure methane 400MT CoZ2e
Desertification of pastures 100Mt

On farm fossil fuel use oO0Mt

Fuel for fertiliser production 41 Mt
_ivestock-related CO, from cult-soils 28Mt
_Ivestock processing 20Mt
_Ivestock transport 1Mt

Livestock’s long shadow. 2007



Nationally

Australia



(8000 sheep, 700 ha of crop)

onnes CO 2—e/vear

Electricity & fuel:CO 123
Livestock: methane 1,562
Fertiliser: nitrogen 426
Solls: nitrogen 409
Animal waste: (nitrogen) 170

TOTAL 2,689



At Individual animal level

 Rumen fermentation is a beautiful but
robust ecology that allows the microbes
enough energy to grow but leaves enough
energy In their waste products (VFA) for
the animal around them to grow also.

* An average of 6% of GE intake lost as CH,



But the importance of CH, as an
energy loss changes with diet &
iIntake

MY (g/kg DMI)
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DMI
After Blaxter & Clapperton 1965

500kg steer on 8-12kg/d of feedlot (M/D = 12.1) or pasture (M/D = 10)




Summary

 Changing the animal so that producers win
INn production as well as emissions is a
desirable path to pursue.

 The next few days will allow us to shape
that pursuit to optimum efficiency.

 Please have your say... the chocolates
are on the line !






