Non-CO, Greenhouse Gases: Nitrous Oxide

Source/Sectors: Agriculture/Manure Management

Technology: Options for emission reduction related to manure management (B.1.2)

Description of the Technology:

Livestock manure can produce N,O emissions, as part of the nitrogen cycle through nitrification and
denitrification of organic nitrogen compounds in manure and urine. With regards to reducing N,O
emission from manure management systems, there are several technological options and practices
mentioned in the literature. Below are a list and a brief description of the technological options and
practices found from the literature search:

Optimizing the crude protein/energy ratio in animal diets — Some exploratory work has been
performed on altering quantity of nitrogen excreted by domestic livestock by changing feed
in such a way as to reducing nitrogen intake (Bates, 2001; IEA, 2000). One approach is to
feed high quality diets which are low in protein. In one experiment it was found that the
reduction in urinary nitrogen was 24% (O’Hara et al., 2003). An attractive forage for cattle
in this respect is corn silage, which reduces nitrogen intake, but improves utilization of the
ingested nitrogen (de Jager et al., 2001). Dairy cows fed with grasses high in water-soluble
carbohydrate excreted 24% less nitrogen than those with normal diets (O’Hara et al., 2003).
Reduction of nitrogen output by pigs can be achieved by matching dietary protein
concentration to physiological requirement. Other options include reduction of protein
content, improvement of amino acid profile by amino acid supplementation, breeding and
gene technology, and the use of feed additives (de Jager et al., 2001).

Nitrification and urease inhibitors — Nitrification and urease inhibitors can be used to reduce
N,O emissions from livestock manure. This option appears to be rather expensive (IEA,
2000).

Waste storage — A shift towards anaerobic storage rather than aerobic storage of manures
may reduce N,O losses by a factor of 10 (Cole et al., 1997; Kroeze and Mosier, 2000).
However, it may also increase methane emission by a factor of 10, unless measures to capture
and destroy methane are implemented (Bates, 2001).

Use of cattle feed-pads during winter months — By keeping cattle on feed-pads during
autumn/winter period, excretes can be collected and utilized as fertilizer later (Branosky &
Greenhalgh, 2007; O’Hara et al., 2003).

Reducing the number of animals by increasing their productivity (Lucas et al., 2006)

Optimizing manure management and limiting grazing (Lucas et al., 2006)

Effectiveness: Low

Implementability: Low

Reliability: Low

Maturity: Low

Environmental Benefits: It reduces nitrous oxide emission.

Cost Effectiveness: Low



Industry Acceptance Level: Low

Limitations: Some options may affect the yield of livestock.
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