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Why should farmers do this?

Around two thirds of Australia’s agricultural emissions are
attributed to ruminant livestock, mainly cattle and sheep, and
90% of these emissions arise because of methane emitted
through the nostrils. For this reason, there has been a big focus
on finding ways of reducing these emissions. Recent global
commitments made to reduction of methane have given this a
high priority.

The level of emissions from mature cattle is around 2.5 tonnes
CO,-e per head per year. However some studies have indicated
that pasture fed livestock emit slightly more methane than
livestock raised on dry rations in a housed system. In addition,
some research has indicated greater emission levels from beef
cattle compared with dairy cattle, and increasing methane
emissions from older cattle, with some variation between
breeds. Greenhouse gas emissions are not limited to ruminant
livestock. Smaller levels of enteric methane emissions arise from
raising other livestock, such as pigs and chickens.

There are some arguments that methane emissions from
livestock should not receive such a high priority in climate
action, as methane only stays in the atmosphere for around

12 years, so if emission rates are stable it will be destroyed as
rapidly as it is produced. However, in a situation where all efforts
need to be made to reduce the total impact of greenhouse

gas emissions on the climate, all opportunities to reduce these
emissions need to be encouraged.

There are some measures that farmers can already take to
reduce their livestock emissions in ways that produce co-
benefits in terms of productivity and animal wellbeing. Setting a
20% target for reducing emissions in the short term appears to
be feasible.

In the longer term, there will be other measures that can be
taken which may require a modification of farm operations, and
farmers can prepare themselves so that they take advantage of
these opportunities as they arise.

Measures that can be used in the short term

There has been considerable success in reducing the climate
impact of methane emissions within the Australian beef
industry, but these have largely been achieved by offsetting
methane emissions through introducing more vegetation on
farms and increasing production efficiency. Introduction of
fodder supplements and other changes to feed have potential
to further reduce emissions by tackling them at their source.

In theory, any feed components that reduce emissions should
also increase the efficiency of feed conversion, as energy is
saved from converting and expelling methane. This can result
in a reduction in feed costs and/or an increase in productivity
(milk, meat and eggs). In practice, this has been demonstrated
with use of some but not all fodder supplements.

Use of biochar

There is considerable research indicating that inclusion of a
small amount of biochar (doses ranging 40-400gm per day for
cattle) can result in at least 10% reduction in methane emissions
and up to 40% in some farming systems. Optimal results may
be obtained through addition of certain minerals to the biochar
additives. One advantage of biochar as a supplement is that it
can be introduced as an open feed option for livestock in pas-
ture based systems (for example, within bins or salt licks), with
individual animals choosing to consume different quantities to
optimise their health, as problems of over-consumption do not
arise. The cost effectiveness of biochar use partly depends on
the prevailing purchase cost of good quality biochar, which cur-
rently varies between localities. However the outcomes include
multiple co-benefits in terms of animal health and productivity,
with reported outcomes including a 10% productivity gain. In
addition, increasing the carbon content of livestock excrement
can suppress nitrous oxide emissions in paddocks, and increase
carbon sequestration in soils.
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Introduction of low emission grains

Dry rations provided for dairy cows and feedlot cattle have
tended to increase the content of fats and lipids, for production
efficiency benefits. One analysis has shown that every 1% of fat
added to an animal’s diet achieves a 3.5% reduction in methane
emissions.

Introduction of methane suppressing

pasture species

A further option for farmers is to cultivate methane inhibiting
plant species within their pastures, and this may be a cost
effective initiative for livestock farmers with pasture based
systems. Here the concern will be to balance the effectiveness
in suppressing methane with the palatability of the plants. Use
of plantain and chicory within multispecies pasture systems
has been recognised as being beneficial, together with some
lucernes. Use of oat pastures fed to lambs has also been shown
to be effective in reducing their emissions with productivity
co-benefits.

Getting ready for future emission
reduction opportunities

Fodder supplements

There are numerous fodder additives that have been introduced
in the past, including:

* Nitrates

+  Sandalwood essential oil

*  Fisholl

+  Qilblends

«  Tannins (for example, from black wattle or leaucaena)
«  Grape marc (contains tannins)

«  Green tea (contains tannins)

»  Baccilus probiotic bacteria

»  Powdered or liquid sugar cane extract

«  Citral extract.

Some of these have been demonstrated as moderately
effective in methane suppression, though the long term impacts
on animal health and productivity have yet to be demonstrated.

There are a couple of additives that are now the subject of
trials that offer the prospect of more significant reductions

in the level of methane emissions. Long term trials are being
undertaken to assess the impacts (positive and negative)
over the lifetime of individual animals. There are some risks

of adverse impacts arising from over-consumption of these
additives, which presents some problems for introduction into

pasture based farming systems. At present it is unclear whether
there will be productivity gains arising from use of these
supplements.

A relatively new fodder supplement is 3-Nitrooxypropanol (3-
NOP), developed in the Netherlands and marketed as Bovaer.
It is administered as a powder, with a typical dose being 1-2
teaspoonfuls mixed into a grain ration. This has been approved
for use in Australian trials, and may become more widely
available in future. It has been found to reduce methane in
feedlot cattle by at least 50% and up to 99% (depending on the
dose) with no negative effects on animal health or productivity.
There is some evidence that the level of methane emissions
reduction may be less than claimed in a pasture based system,
perhaps 25%.

There has also been much interest in using the red seaweed
asparagopsis as a fodder supplement, with similar claims of 90%
reduction in emissions being made on the basis of laboratory
analysis. CSIRO has developed a commercially patented
supplement branded as FutureFeed based on indigenous
asparagopsis variants, and this is undergoing long term trials,
with additional research into appropriate methods of cultivating
and processing it. Pasture based trials have indicated varying
results around 40-50% reduction in emissions. However, the
active ingredient of this seaweed which suppresses methane
emissions is bromoform, which can be toxic at high doses, and
which is difficult to preserve in a stable form. Cultivation of
asparagopis may also be problematic.

The difficulties in cultivation of asparagopis and stabilising the
active ingredients has led to some successful research into
other means of producing bromoform, through cultivating
yeasts or other synthesised products. Another option is
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to use different species of seaweed which contain lower

levels of bromoform but which are easier to cultivate and
process. However, production of NOP-3 and seaweed-based
supplements has not yet achieved a price point that is attractive
for farmers.

There is some evidence that introducing methane inhibitors
into the diets of young animals at weaning can provide lifelong
changes in the metabolism on the animal. Supplements fed to
pregnant animals may have potential flow on benefits for their
offspring. This could provide a much more cost effective way of
reducing emissions through use of these higher costs methane
suppressants, and easing the problem of how to administer
supplements in pasture based farming systems.

Vaccines

Development of vaccines for this purpose are also a future
option that may be attractive, and selective breeding may have
an important part to play. Antibodies in an animals’ saliva are
theoretically capable of binding to methane producing bacteria
and making them inactive. While there has been considerable
success in laboratory trials, this has not translated to success
with live animals.

Capsules

One alternative now being explored is use of a time-release
capsule that could be introduced into the animal’s digestive
system, containing a methane-suppressing ingredient. This
would be an attractive option within pasture based livestock
production systems, enabling a constant flow of methane
suppressing materials, Such capsules are already used in
medicinal treatments and it may be possible to repurpose them
for reducing methane.

Genetics

Selective breeding to achieve low emission herds is likely to
become a future option. Breeding animals for improved nitrogen
efficiency is one possibility, so that less nitrogen is excreted,

and genetic markers have been found which affect the level of
nitrates in cow urine, potentially reducing this by 28%. In future,
it may be possibly to modify the genetic drivers of enteric
methane emissions.

Improving the business case with carbon credits

As of 2023, there is a possibility of claiming carbon credits
through the Australian Emissions Reduction Fund, but this only
applies to a narrow range of supplements (nitrates for beef
cattle, and canola meal, brewers grain, hominy lea or dried
distillers grain for dairy cattle) and the required processes for
verification may mean that this is not financially attractive.
Some international carbon trading platforms offer a wider range
of options, including use of biochar, and there are likely to be
changes to the Australian Fund eligibility in future.

If livestock methane emissions could be halved in ways that
were eligible for claiming carbon credits, the benefits could

be monetised as around $150,000 per year for a herd of 200
cattle, or around 20 cents per head per day. Given that the
co-benefits from reducing methane emissions are increased
efficiency of feed conversion resulting in improved productivity,
it may eventually be cost effective for farmers to spend this
amount on proven methane reduction strategies. In this case,
farmers will need to have established the baseline data on
emission levels from their current practices.
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What are the steps farmers
can take?

There are some immediate steps that farmers can take towards
reducing livestock emissions in relation to their diet, without the
use of supplements that are not yet fully tested.

A first step might be to assess the level of emissions from the
current herd. There are some low cost sensors that can detect
emissions from nostrils, with measurements being taken
when animals are being fed in confined conditions, such as at
milking for dairy cows. Some farmers are installing methane
measuring devices within animal shedding. In New Zealand,
farmers are being given access to mobile methane detection
chambers. Advice can be sought from local universities, other
research bodies or State Government agencies, on the best
way of achieving this. The measured level of emissions can be
compared with the average for the particular livestock type, and
also used as a benchmark for assessing future improvements.

Next, the quality of pastures and supplementary feeds can be
assessed for levels of dietary fat and lipids, to see if there are
modifications that will promote animal wellbeing as well as
reducing emissions.

Advice can be sought from suppliers of feed or pasture seed
mixes on desirable modifications to pastures. These feed
adjustments can be made in parallel with other measures to
improve production efficiency, such as culling of less productive
livestock and extended lactation periods.

Some potential fodder supplements appear to be well tested

in practical applications. Of these, biochar appears to be a low
risk supplement with evident benefits for emissions reduction
as well as significant co-benefits for productivity, animal health
and profitability.

In watching out for future developments, farmers might be most
interested in new findings about use of supplements to change
the metabolism of young animals (“early life programming”),
removing the need for their ongoing administration.

There are emerging technologies which may assist farmers in
optimising their feed systems so as to reduce greenhouse gas
emissions in ways that are cost effective due to other benefits
(for example, more efficient feed conversion and increased
animal health).

These include:

»  Sensors carried by individual animals, for instance attached
as eartags or collars

«  Motion detection cameras
«  Methane detection devices such as nostril sensors
*  Methane detection booths installed in milking sheds

*  Use of mobile methane detection chambers.

The target needed for farmer take up has been calculated as
20c per animal per day (2023), which is coincidentally the likely
value of reduced emissions established by carbon trading
platforms. However, the attractiveness of this investment may
depend on the value of co-benefits. There is some doubt as

to whether production of asparagopsis extracts or 3-NOP can
meet the threshold of cost effectiveness. The cost effectiveness
of using biochar will vary depending on how it is priced by
different producers, noting that only high quality product from
consistent clean feedstock is appropriate for fodder use. There
is some evidence from farmers using biochar that this provides
a very good financial return.

Factors impacting on the business case will include:

»  cost of production and retail distribution of the various
fodder supplements

«  extent to which other feed costs can be reduced because
of the nutritional value of the fodder supplements,
or because of the associated improvements in feed
conversion

*  reduced or increased costs as a result of improved animal
health

«  impact on the value of products (meat and/or milk) due
to changed quantity of production, or quality reflected in
market pricing

+  possibilities for introducing supplements in ways that
change the metabolism of young livestock, with lasting
benefits

» financial incentives that can be claimed for reduced
greenhouse gas emissions (reduced methane emissions
from animals, reduced nitrous oxide emissions from
paddock excreta, and increased carbon sequestration in
paddocks attributable to use of fodder supplements)

* increased product sales value as the carbon footprint is
reduced.
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