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REDUCING METHANE 
EMISSIONS FROM 
LIVESTOCK

Enteric methane abatement 

strategies for ruminant production 

systems in south eastern Australia

Background

Methane emissions from agriculture account 

for 11% of total national greenhouse gas 

emissions, with the majority coming from 

dairy, beef and sheep production systems. 

Practical abatement strategies targeting 

enteric methane are essential if these 

industries are to curb emissions and 

benefi t from the Carbon Farming Initiative.

In south eastern Australia, the livestock 

industries mainly occupy relatively 

high rainfall, improved pasture zones or 

feedlots, where dietary and management 

interventions for reducing methane are more 

feasible than in extensive rangeland zones.

Research location

The research is being undertaken at the 

Department of Primary Industries Victoria 

research centres at Ellinbank and Hamilton.
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Project objectives

To evaluate:

• forages and dietary supplements for methane abatement and production impacts

• open path tracer methods for measurement of methane from grazing ruminants.

MITIGATING METHANE

To date, this project has evaluated feed 

supplements that include tannins, lipids (whole 

cotton seed meal, micro algae meal, brewer’s 

grains, cold pressed canola meal and hominy 

meal), and a feed supplement (grape marc) 

that contains both tannins and lipids (Table 1).

The project has also quantifi ed the production 

impacts of the various dietary options, 

including estimates of dry matter intake, 

milk production, milk composition and 

functionality, and live weight change.

MEASURING METHANE

In collaboration with the University of 

Wollongong, the project team have developed 

and evaluated the open path FTIR tracer 

method for measuring methane emissions 

from both dairy cattle (Ellinbank) and sheep 

(Hamilton). This method will facilitate the 

evaluation of whole-of-herd impacts of 

various methane abatement strategies.

The project team have also improved the 

methodology underpinning the SF6 tracer 

technique for estimating enteric methane 

emissions from individual animals. Firstly, 

for experiments conducted indoors, sampling 

of background concentrations of SF6 and 

methane at various locations within an animal 

house can reduce errors associated with 

the technique. Secondly, by recognising that 

the release of SF6 tracer from intra-ruminal 

devices can be described by Michaelis-

Menten kinetics, researchers at Ellinbank 

have been able to substantially improve 

the accuracy of this method.

Left: Sheep with tracer gas 

canisters in the Hamilton fi eld 

trial. Right: Dairy cow in a 

respiration chamber.
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Project outline

The project’s emphasis is on evaluating 

abatement strategies that are practical and 

which can be readily adopted by livestock 

farmers in south eastern Australia. Researchers 

are investigating the impacts of various dietary 

supplements on reducing enteric methane 

production in ruminants through a structured 

process of:

• in vitro screening of various forage and dietary 

supplement options for their theoretical 

methane abatement potential

• in vivo evaluation of the methane abatement 

and production impacts of feeding forages 

and supplements, through either the sulphur 

hexafl uoride (SF6) tracer method or the 

open circuit respiration chambers at 

Ellinbank 

• in-fi eld evaluation of the whole herd and 

fl ock impacts of various abatement strategies 

using the open path Fourier Transform Infrared 

(FTIR) tracer method.
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Research progress

In the early stages of this project, in vitro 

screening was conducted on a range of dietary 

supplements and forages to determine methane 

abatement potential. Researchers have since 

accurately measured methane emissions from 

individual dairy cows using respiration chambers 

and the SF6 tracer technique in the fi eld. 

Oilseeds or feeds high in fat have proven 

effective, with a 3.5% reduction in methane 

emissions for every 1% increase in dietary fat. 

There was no detrimental impact on feed intake, 

milk production or fat and protein yields, and 

the methane-curbing effect was sustained for 

the duration of feeding (Table 1). The effective 

supplements included grape marc, cold-pressed 

canola, hominy meal, whole cotton seed and 

brewer’s grain, all of which can be sourced 

as by-products of other processes (e.g. cold-

pressed canola is a by-product of canola oil 

production).

Researchers conducted in-fi eld evaluations using 

the open path FTIR methodology to measure 

emissions on a paddock-wide scale. Initial results 

indicate that moving sheep from lower quality 

summer ryegrass to lucerne reduced emissions 

by up to a third.

TABLE 1. The measured methane emissions from a range of dietary supplements 

relative to a control diet fed to dairy cattle.

Methane (% change)

Feed source g/cow/day g/kg dry 

matter intake

g/L milk

Whole cotton seed (WCS)  -17.0  -9.6  -8.7

Brewer’s grain  -7.6  -5.2  -9.0

Cold-pressed canola  -4.8 ns  -4.8  -13.1

Hominy meal  -10.2  -11.6  -13.6

DHA  -4.2 ns  8.0 ns  -6.0 ns 

WCS 3 weeks*  -7.8  -6.8 ns  -9.5

WCS 7 weeks*  -8.0  -8.4  -16.3

WCS 10 weeks*  -6.6 ns  -6.4 ns  -12.2

Tannin (8.6 g/kg DMI)  -14.3  -10.0  -3.4 

Tannin (14.6 g/kg DMI)  -29.0  -22.0  -5.9 

Grape marc (wet)  -20  -22  -29 

Grape marc (dry)  -17  -18  -14 

Monensin  -1.1 ns  -1.8 ns  2.0 ns

ns = non-signifi cant  * = treatment period

Slow release capsule used 

in the SF6 tracer method.

Whole cotton seed

Open circuit respiration chambers at Ellinbank.

Grape marc

ict, in vitro
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Top photo: Dairy cow 

wearing a methane collar. 

Left: Brewer’s grain. Above: 

Sheep fi eld trial in Hamilton.
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Next steps 

Researchers will now evaluate the mechanisms of action for the 

promising supplements in Table 1 to ensure that the abatement 

demonstrated can be sustained. An economic evaluation will be followed 

by the development of an offset method for the dietary interventions, 

so that farmers are able to gain additional income by adopting these 

abatement strategies. 

The project also aims to expand the evaluation to include pastures and 

forages and combinations with supplements, to provide farmers with a 

greater range of in situ options to improve profi tability, reduce emissions 

and receive income from emissions offsets.  

In addition, a life cycle assessment of feeding fatty by-products on dairy 

farms will be performed to assess the overall carbon mitigation potential 

of this supplementary feeding strategy.
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Agriculture and Agri-Foods Canada
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Timeframe

March 2009 to December 2011
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Further information

Project leader Peter Moate

Email peter.moate@dpi.vic.gov.au

Tel 03 5624 2257

Web  www.piccc.org.au/research/projects/methane 

Web  www.new.dpi.vic.gov.au/agriculture/dairy/emissions-

in-dairy/methane-research2


