Optimizing feed and manure management to reduce methane and nitrous oxide emissions from livestock manure storage and composting
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The livestock production sector contributes approximately 11% of total greenhouse gas (GHG) emissions in Canada with 8% arising from enteric fermentation and 3% from manure management. This paper reviews CH4 and N2O emissions from livestock manure treatment and storage, and suggests possible mitigation strategies.  Manure from confined livestock operations is most often stored in solid or liquid form before being applied to agricultural land. Increasingly, however, manure is composted before land application or anaerobically digested to produce CH4 as bio-fuel.  Depending on the management system used, greenhouse gas emissions (mainly CH4 and N2O) from manure vary considerably. Strategies to mitigate net emissions aim to change manure properties or the conditions under which CH4 and N2O are produced and consumed during manure storage and treatment. One such strategy is to manipulate livestock diet composition and/or include feed additives to alter manure pH, concentration and solubility of carbon and nitrogen, and other properties that are pertinent to CH4 and N2O emissions. Another manure management option is to change the material used for bedding the animals, which could also affect manure pH and soluble C and N levels, and thus the emissions during manure storage and treatment. Composting technology, control of aeration, use of amendments, or co-composting livestock manure with other organic waste could also potentially modify conditions for GHG production and emission. The use of covers may also help retain N nutrients during storage. Further research is necessary to determine how reducing GHG emissions during manure storage and treatment will affect subsequent GHG emissions after land application so that manure management decisions can take a holistic approach, considering the effects on emissions at all stages.
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