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Outline

GHG emissions in Australian beef industry

Reduction of methane emissions via:
Existing correlated trait (NFI)
Direct trait (methane production)

Genetic improvement of beef cattle for GHG outcomes
Objectives
Project design
Opportunities for collaboration
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Agriculture and GHG emissions in Australia

Agriculture produces 16% net national GHG emissions

Emissions trading scheme- agriculture may be include

from 2015

Livestock main source of agricultural emissions




Agriculture and GHG emissions in Australia

Burning of 96.5% from pasture

Agricultural

Residue 3.5% from feedlots

Agricultural Soils 0.3 Mt

18.7 Mt

Rice Cultivation
0.4 Mt

Burning of
Savannas

11.8 Mt
\ Enteric
Manure

Fermentation
Management 62.7 Mt

3.3 Mt
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Dairy cattle Beef cattle Feedlot Sheep Pigs Poultry
cattle
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Reducing Australian livestock emissions

Application of feed additives not readily applicabl e for

959% of cattle

Improvement of animals by selective breeding is:
Wide reaching
Permanent

Cumulative

Known technology
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Low NFI

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Divergence of Trangie Angus NFI Lines
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Demonstrated GHG emission abatement




"# $

Predict that low NFI animals will produce:

15% less enteric methane per day

15% less faecal methane per day

17% less faecal nitrous oxide per day

16% less CO , equivalents per day




NFI & methane production

Unable to quantify relationship between NFI & methane

production
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Observed methane production relative to methane

predicted from feed intake

Observed methane as % of predicted methane
Low MP < 100%

High MP > 100%




Unique low & high MP bulls

Methane (% of predicted)

Low High Stat.
(n=6) (n=6) Diff.

Full grain 57 140 <0.05

Grain/hay &4 108 <0.05

Hay 91 111 <0.05

Grain/hay 75 125 <0.05




Methanogens in rumen of low & high MP bulls

Low & High CH 4 Emitting Bulls
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Possible indicators of MP




Divergent mating of low & high MP bulls

Mated to random Angus cows in northern NSW (2007)
Tested cows for MP (2008)

Mated to phenotyped Angus cows (2008)
Phenotyped bulls & cows part of project

Calves from both matings part of project




Project objectives

Establish & interrogate replicated lines of cattle
divergent for methane production

Genetic parameter estimates for methane
production

Refine practical measurement technology

Demonstrate breeding cattle with reduced enteric
methane production without compromise in
performance




Project design

6 high & 6 low MP bulls
250 Angus females in northern NSW herd
250 Angus females in Trangie NFI research herd
Establish high and low MP lines at both sites
Demonstrate direct selection for low MP:

e 1 generation at Trangie

« 2 generations in northern NSW herd




Additional detalls

Progeny evaluated for growth & body composition

—~emales retained for evaluation of reproductive
performance

Male progeny not required used Iin intensive studies:
Rumen function

~eed efficiency

Carcase traits

Collaboration with other projects in methane mitigation
program




Project Outcomes

Initial estimates of h 2 for methane trait based on 2
generations of genetic improvement

|dentified any positive or negative phenotypic &
genetc associations between low MP & feed

iIntake, growth, & body composition traits




Milestone Number

Potential collaboration

Achievement criteria
Divergent matings of HMP and LMP bulls and cows in northern NSW herd completed

Measure methane and methane proxy markers on approximately 150 weaner bulls from Trangie herd

Measure methane, methane proxy markers, rumen sample, 100 weaner heifers from 2008-born progeny
of HMP and LMP bulls in northern NSW herd (progeny of 1 generation of selection)

Select sires and mating groups for High NFI and LMP at Trangie, joinings completed
Select sires and mating groups for HMP and LMP in northern NSW herd, joinings completed

Measure methane, methane proxy markers, rumen sample, 100 weaner bulls, methane proxy markers on
100 weaner heifers, at Trangie

Measure methane, methane proxy markers, rumen sample, 100 weaner bulls, methane proxy markers on
weaner heifers, in northern NSW herd (progeny of 1 generation of selection)

Select sires and mating groups for High NFI and LMP at Trangie, joinings completed

Select sires and mating groups for HMP and LMP in northern NSW herd, joinings completed

Measure methane, methane proxy markers, rumen sample, 100 weaner bulls, methane proxy markers on
100 weaner heifers, at Trangie (progeny of 1 generation of selection)

Measure methane, methane proxy markers, rumen sample, 100 weaner bulls, methane proxy markers on
weaner heifers, in northern NSW herd (progeny of 1 and 2 generations of selection)

Due date

1/01/2009

1/10/2009

1/11/2009

1/12/2009

1/01/2010

1/10/2010

1/11/2010

1/12/2010

1/01/2011

1/10/2011

1/11/2011




Milestone Number

1

_Potential collaboration

teria Due date

Divergent matings of HMP and LMP bulls and cows in northern NSW herd completed 1/01/2009

~ 850 animals measured for methane

over 3 years

- Rumen contents, blood and faeces
avallable

Measure methane, methane proxy markers, rumen sample, 100 weaner bulls, methane proxy markers on

weaner heifers, in northern NSW herd (progeny of 1 and 2 generations of selection) QAL



Predicted Selection Response for % predicted methan e production at varying levels of heritability
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—&— Low Methane Phenotype
—#— High Methane Phenotype

Predicted response in % predicted methane productio

Heritability



Future challenges

Defining methane trait

Measurement of large number of animals needed

for animal breeding

Adoption issues







NFI & methane production

1 kg decrease in NFI EBV 7% decrease in methane

emissions
Modest adoption of NFI by beef industry:
3% decrease In methane emissions after 25 years

19% decrease In participating herds




«Cumulative total over 25 years 568,100 t CH, total reduction in enteric methane
*Year 2026, 3.1% annual saving in methane.

Reduction in Methane ('000 t)
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NFI & methane production

1 kg decrease in NFI EBV 7% decrease in methane

emissions

20% of variation in methane production explained by

daily feed intake

33% of variation in methane production explained by NFI




Why two sites?

Confidence in generality of results
Observing same response (divergence, rumen
bugs etc) in different environments

Limitation: Angus, NSW.




