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ABSTRACT

The present experiment was designed to investigate the effects of extruded linseed supplementation on methane production in
Holstein steers. Four Holstein steers fitted with permanent cannulas were assigned to two dietary treatments in a duplicated 2 x 2
Latin square design: a control diet consisting of tall fescue straw (65%) and concentrate (35%), and a treatment diet supplemented
with 3.8% extruded linseed by replacing a part of ingredients in the concentrate of the control diet. The concentrates of the control
and the treatment diet were isoenergetic and isonitrogenous. Extruded linseed supplementation did not affect dry matter intake but
significantly (P<0.05) increased the intake of lipid. Rumen pH was significantly (P<0.05) lower for control than for treatment.
Although there was no significant difference between treatments, the concentration of total VFA in control was 21% higher than in
treatment. The concentrations of acetic acid, propionic acid and butyric acid were not different between treatments. Extruded linseed
supplementation significantly (P<0.05) reduced methane output(g/d) and emission factor. Methane conversion rate was lower for
treatment than for control but no significant difference was found. The results of the present study showed that extruded linseed
supplementation in the diet of Holstein steers could reduce methane output.
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Table 1. Ingredients and chemical composition of the experimental diets
Concentrates
Tall fescue hay
Control Treatment
Dry matter(%) 87.7 88.9 86.7
Organic matter(% DM) 93.2 92.2 93.2
Crude protein(% DM) 23.7 23.5 4.9
Ether extract(% DM) 7.0 8.0 2.7
Neutral detergent fiber(% DM) 24.1 26.5 72.8
Acid detergent fiber(%) 10.1 10.5 43.6
Gross energy(cal/kg DM) 4,725 4,717 4,388

Table 2. Effects of extruded linseed supplementation on DM and nutrients intake(kg/d) of Holstein steers

Control Treatment SEM P-value
Dry matter 10.3 10.6 0.306 0.383
Organic matter 9.59 9.78 0.286 0.525
Neutral detergent fiber 3.94 4.28 0.221 0.172
Acid detergent fiber 2.05 2.17 0.133 0.397
Crude protein 1.87 1.89 0.015 0.269
Ether extract 0.59 0.68 0.007 0.001
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Table 3. Effects of extruded linseed supplementation on ruminal fermentation characteristics of Holstein steers

Control Treatment SEM P-value
pH 6.63 6.81 0.057 0.005
Total VFA(mM) 78.6 64.8 8.48 0.120
Acetate(%) 53.6 53.3 0.966 0.771
Propionate(%) 24.9 25.4 0.382 0.211
Butyrate(%) 16.9 16.3 0.485 0.300
iso-Butyrate(%) 1.18 1.66 0.218 0.037
Valerate(%) 1.57 1.59 0.107 0.862
iso-Valerate(%) 1.95 2.02 0.124 0.565
NH;-N(mg/L) 13.43 15.39 2.45 0.431
Table 4. Effects of extruded linseed supplementation on methane production in Holstein steers
Control Treatment SEM P-value
CH.(g/d) 173° 147° 7.73 0.044
CH4/DMI(g/kg DM) 16.4 133 1.68 0.241
CH4/OMI(g/kg DM) 17.6 14.4 1.80 0.250
CH4/NDF(g/kg DM) 447 33.0 7.25 0.262
MCR'(%) 4.30 3.55 0.468 0.276
Emission Factor 632" 53.8° 2.83 0.045
(kgCHa/head/year)

'"Methane Conversion Rate = methane energy/GE intake
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