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The value of oats in ruminant diets
 Jon MoorbyAberystwyth University
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Outline
 • How do oats compare with other cereals for feeding?
 • How productive are ruminants when oats are fed?
 • Potential to improve the quality of ruminant products
 • Potential to reduce the environmentalimpact of ruminant livestock
 • Good for sustainable intensification?
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Background
 • Ruminant livestock – dairy cows in particular – are more productive when fed supplement feeds
 • Cereal grains are commonly used• Wheat and barley typical• Many by-products are used in addition
 • Oats may be home grown on land that is marginal for other cereals
 • Lower fertiliser requirements
 • Oats may be an ideal home-grown cereal crop
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Ruminants produce greenhouse gases
 • Ruminants produce methane (CH4)
 • About 87% of UK methane emissions come from livestock enteric fermentation (~ 1 Mt/yr)
 • Emissions intensity is important:• kg CH4/ kg meat or milk
 • Animal’s diet is important• In the rumen: CO2 + 4 H2 → CH4 + 2 H2O
 • Increasing dietary starch and fat reduce CH4 emissions
 CH4
 Martin et al., 2010
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Feeding value of oats
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Typical cereal feeding values
 Barley Wheat Husked Oats
 Naked Oats
 Crude protein, % DM 11.8 12.6 11.0 13.1
 Organic matter, % DM 97.4 98.2 97.0 97.6
 Metabolisable energy, MJ/kg DM 12.4 13.1 12.2 13.3
 Neutral detergent fibre, % DM 21.7 13.9 35.5 11.3
 Acid detergent fibre, % DM 6.4 3.6 16.2 3.8
 Starch, % DM 59.7 69.1 40.6 61.2
 Total sugars, % DM 2.8 3.2 1.6 1.4
 Oil, % DM 2.0 1.7 5.4 5.1
 Data from Feedipedia:www.feedipedia.org
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Analysed Composition
 Oat variety Balado Racoon New husked oat
 Crude protein, % DM 10.5 10.5 10.9
 Organic matter, % DM 97.9 98.2 97.7
 Neutral detergent fibre, % DM 23.1 6.1 19.7
 Acid detergent fibre, % DM 12.2 2.4 9.5
 Oil 4.5 8.5 3.7
 Total Oil 5.6 10.2 4.9
 Acid detergent lignin 2.2 1.1 1.1
 Feed table data need updating – for ruminant diets, and for poultry diets
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Production responses
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Dairy cows
 • Oats have long been fed to livestock
 • Cereals in complete diets of dairy cows:
 Oats Barley Wheat Significance
 Feed intake, kg DM/d 17.7 16.9 18.1 ns
 Fat-corrected milk, kg/d 27.6 24.6 24.9 *
 Milk fat yield, kg/d 1.18 1.03 1.01 *
 Moran, 1986
 Naked Oats Barley Significance
 Feed intake, kg DM/d 13.2 13.3 ns
 Milk yield, kg/d 22.4 22.3 ns
 Milk fat + protein yield, kg/d 1.49 1.51 ns
 Fearon et al, 1996Plus – effects on milkfatty acids
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Growing cattle
 • Recent work at Harper Adams (EBLEX)
 • Growing bulls
 • High concentrate diets• Barley, barley/oats (1:1), oats
 • 85% of feed
 • Potential benefit if oats were cheaper than barley…
 Barley Barley/Oats Oats Significance
 Feed intake, kg/d 8.7 9.3 9.3 ns
 Carcass weight, kg 302 294 283 +
 FCR, kg feed/kg wt gain 6.8 7.3 7.4
 Marsh, 2012
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Experiment: Feeding oats to dairy cows
 • 9 lactating dairy cows, Latin square changeover• Three dietary treatments
 • Grass silage + concentrate (12 kg/d)
 • Concentrate treatments:• A – 40% wheat grain (control)
 • B – 40% oats (nothing else changed)
 • C – wheat replaced with oats, AND other ingredients changed to give same composition as A
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ResultsConcentrate treatment Significance
 A - Wheat B - Oat 1 C - Oat 2 SED A v B+C B v CFeed intake, kg DM/d 21.2 21.1 21.0 0.14 * nsMilk yields, kg/d 28.9 29.0 28.8 0.52 ns nsFat yield, g/d 1497 1511 1437 17.0 ns **Methane, g/d 371 351 370 16.9 ns ns
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Potential value for human health
 Milk fatty acids, % fatty acid Concentrate treatment Significance
 A - Wheat B - Oat 1 C - Oat 2 SED Wheat v Oats
 C12:0 (lauric) 3.3 2.6 3.0 0.08 ***
 C14:0 (myristic) 11.3 10.1 11.0 0.16 ***
 C16:0 (palmitic) 31.0 28.5 29.7 0.53 **
 C18:0 (stearic) 9.3 11.5 10.3 0.24 ***
 C18:1 cis (all isomers) 20.3 23.5 21.8 0.57 **
 C18:1 cis-9 (oleic) 19.5 22.6 20.9 0.55 ***
 C18:2 n-6 (linoleic) 1.53 1.51 1.56 0.049 ns
 C18:3 n-3 (-linolenic) 0.37 0.34 0.35 0.018 ns
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Cattle summary
 • No detrimental effects of feeding oats on milk production
 • Cattle may not grow quite as fast
 • Use as a lower-input home-grown cereal grain
 • Value to feed compounders if cost of oats is low
 • Potentially healthier fatty acid profile of ruminant products
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Methane emissions
 Barley/Megalac Barley/Linseed Naked Oats Husked Oats Sig.
 Methane, l/d 36 28 24 36 *
 LW gain, g/d 106 105 107 119 ns
 Newbold et al., 2011
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Experiment: Methane production from sheep
 • Mature ewes fed grass silage and oats (1:1)• Standard husked oat (Balado)
 • Standard naked oat (Racoon)
 • Low-lignin husked oat
 • Mix of low-lignin husked oat and Racoon
 • Feed intake was restricted to animal requirements
 Oat treatmentBalado Racoon Low
 lignin oatMix SED Sig.
 DM intake, g/d 632 639 637 639 5.23 ns
 CH4, g/d 15.2a 14.7a 17.2b 14.7a 0.60 **CH4/DMI, g/kg 24.1ab 23.0a 26.9b 23.9a 0.96 **
 % DM Balado Racoon LL oatNDF 23.1 6.1 19.7Total Oil 5.6 10.2 4.9Lignin 2.2 1.1 1.1
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Summary
 • Reduced methane emissions from naked oats and naked/low lignin husked oat mix
 • BUT - increased methane emissions from low-lignin husked oat• Increased fibre digestibility
 • Limited opportunitiesfor use with sheep
 • Potentially greater impactwith cattle
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Overall conclusions
 • Oats can replace other cereal grains in ruminant livestock feeds
 • The high fat concentration of oats supply more energy than equivalent carbohydrates (naked oats best)
 • Potential to reduce greenhouse gas emissions from ruminants
 • Fatty acid profile of oats can improve the FA in human foods
 • Useful for home-grown cereal grains• Grow on marginal land• Lower input requirements
 • Use by feed compounders would require improved supplies
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