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Fact sheet No. 2

PRACTICE: Reducing methane emissions 
from cattle using feed additives

Description of practice
Domesticated livestock 
such as cattle, buffalo, 
sheep and goats produce 
significant amounts 
of methane as part of 
their normal digestive 
processes. Feed additives 
are being trialed to assess 
whether they can reduce 
these emissions. Feed 
additives are relevant to 
livestock systems where 
supplements such as grain, 
hay and silage are added to 
the diet—specifically beef 
feedlots and dairies. The 
common mode of action of 
feed additives is to inhibit methanogens (the microorganisms that produce 
methane) in the rumen and subsequently reduce methane emissions. 

Outline of procedure
Feed additives can be categorised into three broad areas: 1) synthetic 
chemicals; 2) natural compounds such as tannins, and 3) fats and oils. 
Synthetic chemicals such as antibiotics (Monensin is among the most widely 
known) are commonly used to improve feed utilisation in cattle, although it is 
not common practice to use these additives to reduce methane emissions. 
Increased use of antibiotics is likely to be restricted by legislation. Although 
potential exists for natural compounds, more research and development 
is necessary before this practice becomes viable on a commercial scale. 
Currently, fats and oils show the most potential for practical application to 
farming systems and have shown reductions in methane emissions of 15 to 
20 per cent. Fats and oils offer a practical approach to reducing methane in 
situations where animals can be given daily feed supplements. Additives are 
usually mixed into concentrate feeds (grain or pellets) at less than 10 per 
cent of the total daily intake. 
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Work done to date 
Most of the research in Australia has been 
carried out at the Department of Primary 
Industries (DPI) at Ellinbank, Victoria. 
A wide range of feed supplements has 
been evaluated, and by-products high in 
fat—such as grape marc, brewers’ grains, 
cold-pressed canola meal, cottonseed 
meal, and hominy meal—have all reduced 
methane emissions while supporting milk 
production. Reports from in vivo trials (in 
vivo techniques are often preferred as they 
will show what actually happens in the 
animal) claim that for every one per cent of 
lipid added there is a 3.5 per cent reduction 
in methane emissions (dpi.vic.gov.au/
agriculture/about-agriculture/publications-
resources/research-focus-2012/reducing-
methane-emissions-from-cows). A 
maximum of about 5 per cent lipid of the 
total daily feed intake can be safely added 
to the diet of ruminants. Levels above 5 per 
cent are detrimental to fiber digestion.

The screening of plants and their extracts 
has allowed the discovery of many plants 
that contain natural compounds with 
antimethanogenic properties (Bodas et al. 
2012; Bodas et al. 2008). This research is 
ongoing but no plant compounds have yet 
been developed into commercially viable 
products.  

Current level of adoption 
The use of feed additives is cost dependent 
and may be an option to reduce enteric 
methane emissions but commercial 
applications will rely on the additive to also 
produce a positive effect on production and 
to be easily applied to the on-farm feeding 
system.

In Australia there has been no adoption 
of feed additives to specifically reduce 
methane in cattle production to our 
knowledge. However, incentives to reduce 
methane from cattle will increase the 
adoption of feed additives. The practice of 
using feed additives is relevant to farming 
systems where supplements are added to 
the diet. Any application to the 2.2 million 
beef cattle in Western Australia probably will 
be in beef finishing practices. The state’s 
dairy industry comprises about 120 000 
dairy cattle and supplementary feeding is a 
common feature of the industry. 

Industry activity 
The focus of industry activity is on 
commercial positioning of productivity 
tools. Companies such as Feedworks and 
DSM CRINA have and continue to develop 
feed additives to enhance productivity and 
economic response rather than methane 
abatement. However, additives that 
demonstrate methane inhibition may 
become marketed as methane inhibitors 
when Emmissions Reduction Fund (ERF) 
methodology is developed. 

Carbon benefits There are now two 
methodologies under which carbon credits 
can be claimed for this practice.

Co-benefits
• Commercial potential: methane

emissions represent a gross energy
loss from feed intake of about 10 per
cent. Beef cattle produce up to 90 kg
of methane/head/year while dairy cattle
produce up to 150 kg of methane/head/
year. If estimates from in vivo trials are
supported by field-based experiments,
then 5 per cent dietary lipid can reduce
methane emission by 18 per cent. An
animal producing 100 kg of methane per
year produces 2.3 t CO2-e. An 18 per
cent reduction would reduce emissions
by 0.414 t CO2-e per year. To reduce
CO2-e by 1 tonne per year would require
feeding about 2.5 animals daily with 5
per cent dietary lipid.

• Feed utilisation: a reduction in the
volume of methane formation potentially
leads to better efficiency of feed
utilisation. In theory, methane represents
a loss of energy that otherwise might
be used for milk or meat production.
Additives such as dietary fats and oils,
in addition to their anti-methanogenic
activity, are a source of supplementary
energy for the animal. Tannins protect
feed proteins from microbes in the rumen
resulting in increased flow of protein to
the lower digestive tract. This in turn
reduces nitrogen excretion and increases
the amount of protein available for
uptake by the animal.

Opportunities 
• Reduced emissions: the combined dairy

and beef herds in Western Australia
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produce a total of about 4 million t 
CO2-e per year1. It is possible that 
feed additives such as fats and oils can 
reduce methane emissions by about 
18 per cent. This would reduce total 
emissions to 3.28 million t CO2-e per 
year. 

• For industry uptake, cost-effective
feed additives will have the dual role of
methane reduction while offering energy
and protein supplementation to the
animal.

• Eligible for carbon credits: reducing
methane emissions is deemed
‘additional’ and is on the ERF
positive list.

Risks 
• Restriction to feedlots: adoption may be

restricted to feedlot enterprises because
of difficulty of use in grazing systems.
Feedlot usage rates in Western
Australia are lower than the national
average (27 per cent v. 77 per cent;
Western Australian Red Meat Industry).

• Absence of long-term and consistent
responses: these are essential for
the commercial application of feed
additives.

• Negative consumer perception:
products must be acceptable to
consumers and present no safety
risk. The in-feed use of antibiotics in
sub-therapeutic doses is no longer
acceptable to the consumer.

• The reduction in methane production
may be too small for a satisfactory
cost–benefit ratio.

• Fluctuations in carbon price will result in
reduced or lost profit margins.

Case study 
Even though ERF methodologies have 
not yet been developed, it will not be 
possible to measure enteric methane 
emissions on-farm. Standards will be 
generated from in vivo trials and used for 
predicting the influence of feed additives on 
enteric methane emissions in commercial 
enterprises. Techniques such as sulfur 
hexafluoride (SF6) tracer and chamber 
techniques are used to measure emissions 
in the trials (Grainger et al. 2007).

Next steps
Research at the Lethbridge Research Centre 
in Alberta, Canada, includes the use of fiber-
digesting enzymes for mitigating methane. 
Ongoing research at DPI Ellinbank is 
funded by Dairy Australia; Meat & Livestock 
Australia; the Gardiner Foundation;  and the 
federal Department of Agriculture, Fisheries 
and Forestry (DAFF).

There is potential for the discovery of 
new compounds with anti-methanogenic 
properties. A wide diversity of plant species, 
particularly in WA, contains antimicrobial 
compounds and several have showed anti-
methanogenic activity (Durmic et al. 2010). 

Stakeholders
• Ruminant livestock farmers
• Producers of feed additives
• Oilseed producers
• Winemakers (for grape marc production)
• Plant extract and essential oil producers
• Research institutes
• Local and state governments

Key contacts – Australia
• Ian Sawyer (Feedworks)
• Philip Vercoe (University of Western

Australia)
• Zoey Durmic (UWA)
• Richard Eckard (DPI Ellinbank, Victoria)
• Peter Moate (DPI)
• Dave Cottle (University of New England,

Armidale, NSW)
• Roger Hegarty (University of New

England)

Key contacts – international 
• Lethbridge Research Centre in Alberta,

Canada. One of the largest of Agriculture
and Agri-Food Canada’s 19 research
centres, the LRC (Karen Beauchemin)
is conducting research that may be
relevant to Australia, including the
addition of fibre-digesting enzymes to
the rumen and the effects of oilseeds on
methane production.

• The National Institute for Agricultural
Research (INRA), France. Research
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Important disclaimer 

The Chief Executive Officer of the Department of Agriculture and Food and the State of Western Australia accept 
no liability whatsoever by reason of negligence or otherwise arising from the use or release of this information or 
any part of it. Copyright © Western Australian Agriculture Authority, 2013

scientist Cécile Martin is investigating 
adding plant oils containing high levels 
of polyunsaturated fatty acids to the diet 
of dairy cows. 
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