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— Manure Management — 3.82%

— Enteric Fermentation — 21.33%

— Agricultural Soils —9.94%

— Liming/Urea Application/Fuel Combustion —2.01%

Methane is responsible for 40-46%
of all global agricultural emissions




COP21- CMP11

PARIS 2015

UN CLIMATE CHANGE CONFERENCE

Limit warming to well
below 2°C above pre-
industrial levels
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Feed additives

* Relatively fast-acting solution Criteria still lacking:

* Less-invasive than other mitigation  Suitability for a pasture-based grazing
strategies system

* Potential to be inexpensive in * Long acting & slow release
comparison to other anti-methanogenic « Practical, easy to administer

measures




Oxidising methane inhibitors

What are they?

methanogens
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Novel slurry additive reduces gaseous emissions during storage thereby
improving renewable energy and fertiliser potential
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* Based on the control of rumen oxidation-
reduction potential (ORP)

* Elevate ORP to favourably alter the rumen
fermentation pathway and suppress
methanogenesis

* Selectively and temporarily inhibiting

Directly inhibit methanogens due to their
O, sensitivity

Methyl coenzyme M reductase (MCR)
undergoes rapid degradation in presence of
C)2
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Inhibition of methane production in cattle slurry using an e

oxygen-based amendment
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Selection and screening process

* A range of peroxide compounds tested using the
Rumen Simulation Technique (Rusitec)

* All peroxide treatments reduced methane in the in
vitro studies

* Calcium peroxide (Ca0O,) reduced methane by 63%,
with no negative effect on digestibility

Ca0, chosen to take
forward to in vivo
sheep trial




Sheep trial: Materials & methods

* 3 treatment groups (n=20):
e Control (no additive)
* Low dose (0.25X) -> 11g CaO2/ewe/day -> Inclusion rate of 0.73%
e High dose (0.5X) ->22g CaO2/ewe/day -> Inclusion rate of 1.47%

* Animals were individually penned and housed indoors for duration (6
weeks)

* Additives were added as a top dressing with 400g of concentrates each
morning, ad lib grass silage was offered throughout the day

* Methane emissions were measured using portable accumulation chambers
(PAC) at the beginning, middle and end of study

* Animals given additive 1 hour prior to entering PAC

* On PAC days, samples were also extracted for volatile fatty acid, ammonia
and microbial community analysis later

* pH and ORP were recorded in fresh rumen fluid samples
* Intakes were recoded daily

* Live weight measured weekly




Methane emissions
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Control 0.25X Ca0: 0.5XCa0:. pvalue

Dry matter intake (kg) 1.42 1.49 1.44 0.203
Average daily gain (kg) 0.14 0.14 0.14 0.917
pH 6.44 6.83 6.98 <0.001
p=0.08
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Conclusion

* High dose of Cao, ranked lower in methane than control group

* High dose of Ca0, resulted in an 18% reduction in gCH4/kgDMI with a 20% increase in ORP

* No negative effects on LWG or intakes

*  Future work and recommendations

* Higher inclusion rates : .
5 L Emily Roskam presentation: 17:00 Bellecour 2
* Incorporation into a feed pellet or slow-release bolus ) . . . .
Supplementation with a calcium peroxide
additive mitigates enteric methane emissions

* Further research needed: ) .
in beef cattle

* Underlying mechanisms
* Fate of hydrogen
* Effects on microbial community
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