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Abstract

The Stern review in 2006 found that agriculture accounted for ~14 % of Greenhouse gas (GHG) emissions. In the UK about 7% of GHG is contributed by agriculture (AEA Technology plc, 2007). The main greenhouse gases are nitrous oxide (N2O), methane (CH4) and carbon dioxide (CO2). Of these N2O is ~300 times more potent GHG than CO2, and CH4 is 21 times more potent than CO2. In the UK, agriculture is the major contributor to N2O and some 70kt N2O is emitted annually, equivalent to 21.7Mt CO2.  Enteric fermentation contributes greatly to methane emission and there is evidence that feed composition and inclusion of oil in the ration can reduce CH4 emissions by ruminants (Beauchemin and McGinn, 2006).

In the UK, oats have traditionally been used as an animal feedstuff. Conventional husked oats have a similar feed value to wheat and oats have a higher energy value due to the increased oil content.  At IGER naked oats have been developed mainly for use as a feedstuff for monogastrics. In addition, oats as a crop usually receive less fertiliser than other feed cereals (RB209) which means they can play a valuable role in mitigating some of the agricultural contribution to GHG emission,  firstly by reducing the use of N fertiliser compared with other cereals and secondly because the increased oil content may reduce methane emission.

Naked oats have the highest energy available of cereals crops (Valentine 1995) although their yield is 25-30% lower than that of conventional husked oats.  Currently, Racoon, a high oil naked oats is used as a feed stuff for poultry. Since ruminants can utilise fibre we sought to identify a possible “ideal” ruminant feed, an oat which has a low lignin husk surrounding a groat with a high oil content, and quantify the impact of this oat on GHG emissions in comparison with conventional oats and other cereals. The in vitro gas production technique (Theodorou et al., 1994) was used to measure both digestibility and the evolution of CO2 and  CH4 from a range of oat and wheat feedstuffs.

Results are presented for the effect of combinations of husk lignin and groat oil content on  gas production by in vitro rumen extracts.  Initial results confirm that the high oil reduces methane production. Inclusion of low lignin husk would also allow animals to utilise feedstuff more efficiently. 

Breeding and selection for a feed oat which has a low lignin husk and high oil groat is now one of the targets for the oat programme.
