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ABSTRACT

Limited researches are available to demonstrate the effect of TMR (Total Mixed Ration) and SF (Separate feeding) system on
ruminal methane production. Two experiments were performed at two different levels of daily feed intake (1.8 and 2.4% of BW) to
investigate methane production by using a triplicated 2x2 Latin square design. Each experiment was conducted using six Holstein
steers. Animals were provided either TMR or SF containing 73% concentrate and 27% forage, with the same ration of same
ingredients. No differences in daily methane productions (MP) and per dry matter intake (DMI) were observed in both experiments.
Relationship for daily methane production on DMI was MP (g/d)=11.5(+1.3)xDMI (kg/d)+14.2, R,=0.73, p<0.001.
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Table 1. Ingredients and chemical composition of the basal diet used in the experiment

Ingredient composition
(g/kg fed basis)

Chemical composition '

Concentrate
Corn gluten feed
Wheat bran
Coconut meal
Broken corn
Steam flaked corn
Cotton hull pellet
Water
Whole cotton seed
Yeast culture
Limestone
Salt
Molasses
Mineral-vitamin mixture?
Roughage
Alfalfa hay
Perennial rye grass
Annual rye grass
Klein grass

230
10
135
56
24
118
20
40
30
10

50

50
100
100
20

DM (g/kg fed basis) 900
OM 792
Cp 166
EE 44
Ash 120
aNDFom’ 287
GE, Mcal’kg DM 39

OM, Organic matter; CP, Crude protein, EE, Ether Extract; GE, Gross energy.

! Unless indicated otherwise, units are expressed as g/kg of DM.

2 The mineral-vitamin mixture includes vitamin A: 2,650,000 IU; vitamin D3: 530,000 IU; vitamin E: 1,050 IU; nicotinic acid: 10,000 mg;
Fe: 13,200 mg; Mn: 4,400 mg; Zn: 4,400 mg; Copper: 2,200 mg; lodine: 440 mg; Cobalt: 440 mg.
3 Neutral detergent fibre assayed with a heat stable amylase and expressed exclusive of residual ash.
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Experiment 1 and 2

Exp 1 (1.8% ) '

Exp 2 (2.4%) '

Mean SEM Mean SEM
Initial BW, kg 396.8 148.6 398.8 136.6
Final BW, kg 398.8 136.6 444.7 150.5
Daily gain, kg -0.22 0.38 1.43 0.64

Nutrient intake, kg/d

Dry matter 6.30 1.61 9.26 2.10
Organic matter 5.54 1.42 8.14 1.85
Crude protein 1.05 0.27 1.54 0.35
Neutral detergent fiber 1.81 0.46 2.66 0.60
Gross energy, Mcal/d 24.44 6.25 35.91 8.14

' 1.8% and 2.4% represented feed intake level (% body weight).
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Table 3. Methane productions in Experiment 1 and 2

Intake level Item TMR SF SEM P-Value
L/day 169.9 140.1 12.78 0.127
g/day 121.4 100.1 9.13 0.127
g/kg DMI 20.5 17.0 2.89 0.283
Exp 1 (1.8%) '
g/kg OMI 233 193 3.28 0.283
g/kg NDFI 71.5 59.2 10.06 0.283
Energy loss, % GEI 7.2 5.6 0.83 0.144
L/day 149.4 145.6 17.41 0.862
g/day 106.7 104.0 12.43 0.862
g/kg DMI 12.3 11.6 1.82 0.661
Exp 2 (2.4%) !
g/kg OMI 14.0 132 2.09 0.654
g/kg NDFI 42.8 40.5 6.40 0.655
Energy loss, % GEI 4.20 3.98 0.63 0.656

' 1.8% and 2.4% represented feed intake level (% body weight).

TMR, total mixed ration; SF, separate feeding; DMI, dry matter intake; OMI, organic matter intake; NDFI, neutral detergent fiber intake;

GEI gross energy intake.
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Fig. 1. The relationship between methane (CH,) production
and dry matter intake for Holstein steers. The solid
line and cross (x) are data from Lee et al. (2016),
Woo et al. (2017) and Bharanidharan et al. (2018).
The dot line and open circle are data from the present
experiments. The equation (y = 11.5 x + 14.2) is
generated by using data from the previous experiments.
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