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Effects of replacing corn silage with barley silage on performance of high-producing
Holstein cows
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ABSTRACT
The objective of this study was to determine the effects of the replacement of corn silage with barley silage on high
producing dairy cow performance. Thirty six high-producing (57.3+3.9kg/d) dairy cow in mid-lactation (93+7 DIM)
were assigned to one of three experimental treatments including (1) no barley silage (BS) and 30% corn silage (CS),
(2) 10% BS and 20% CS, and (3) 20% BS and 10 % CS in the TMR over two 24-day periods. The results showed
that replacement of corn silage with barley silage linearly increased fat corrected milk (FCM; P=0.04), fat yield
(P=0.04) and fat corrected milk production efficiency (P=0.01). There was also a tendency for linear increase in milk
fat percentage (P=0.08), and linear decrease in milk lactose percentage (P=0.05). Ruminal acetate proportion and pH
increased with increasing barley silage and propionate proportion decreased. Increasing barley silage resulted in
linear increase in dry matter, organic matter and neutral detergent fiber digestibility (NDF; P<0.05). This study
showed that replacing corn silage with barley silage could be considered as a successful strategy to improve
performance and forage provisions of high-producing dairy cows.
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Table 1. Feed ingredients and chemical composition of the ration and forages based on dry matter percentage

0% BS 10 % BS 20% BS BS CS
Feed ingredients
Corn silage 30 20 10
Barley silage 0 10 20
Alfalfa hay 5 5 5
Sugar beet pulp 5 5 5
Barley grain 17.6 17.6 17.6
Corn grain 17.6 17.6 17.6
Soybean meal 13.8 13.8 13.8
Roasted soybean 25 25 25
Meat meal 25 25 25
Fat powder 2.3 23 23
Calcium carbonate 1 1 1
Magnesium oxide 0.3 0.3 0.3
Salt 0.5 0.5 0.5
Mineral and vitamin mix* 0.7 0.7 07
Sodium bicarbonate 1 1 1
Chemical composition, % of DM
DM 48.5 49 494 28.3 25.2
Neutral detergent fiber 27.3 27.9 28.6 55.7 50.9
Acid detergent fiber 16.8 16.9 17 31.2 33
Non-fibrous carbohydrate 44 424 40.5 23.75 33.64
Starch 29.7 28.3 27 10.1 22
Ether extract 55 5.6 57 3.45 3.86
Crude protein 16.5 16.6 16.7 10.1 85
uNDF 6.09 6.78 7.46 19.56 12.87
peNDF2s 7.87 8.11 8.34 27.4 26.6
peNDF3s 17.77 17.96 18.09 34.1 32.3
UuNDF, % of NDF 22.3 24.3 26.1 35.11 25.25
NEL (Mcal/kg DM) 1.67 1.66 1.65 0.9 1
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1. Composition: 50 g/kg of Ca, 11 g/kg of Mg, 5 g/kg of Mn, 15 g/kg of Zn, 3 g/kg of Cu, 0.15 g/kg of I, 0.05 g/kg of Co, 1,400,000 1U/kg of vitamin
A, 300,000 1U/kg of vitamin D, and 15,000 1U/kg of vitamin E, 1.25 g/kg butylated hydroxytoluene as a synthetic antioxidant.
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Table 2. Effect of experimental diets on intake and apparent digestibility of nutrients in lactating Holstein cows

0% BS 10 % BS 20% BS SEM ___ Prvalue :
Linear Quadratic
Intake, kg/d
DM 25.38 25.22 24.87 0.58 0.53 0.89
oM 23.54 23.30 22.81 0.54 0.35 0.85
CP 4.06 411 4.09 0.09 0.87 0.88
NDF 7.25 7.08 7.16 0.16 0.70 0.56
uNDF 154 1.71 1.85 0.03 <0.01 0.83
Digestibility, %
DM 72.33 73.20 74.34 0.51 0.01 0.83
oM 74.30 75.16 76.17 0.46 <0.01 0.89
CpP 73.74 75.09 74.58 0.74 0.43 0.31
NDF 46.04 45.58 53.01 1.24 <0.01 0.01
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Table 3. Effect of experimental diets on milk yield and milk composition of lactating Holstein cows
0% BS 10%BS 20% BS SEM : P-value :
Linear Quadratic
Yield, kg/d
Raw milk 55.09 54.29 55.7 1.00 0.67 0.38
4% FCM 42.08 44.63 46.70 1.56 0.04 0.89
Milk composition, (%)
Fat 2.44 2.82 2.93 0.19 0.08 0.58
Protein 2.81 2.79 2.76 0.03 0.14 0.83
Lactose 4.25 42 4.16 0.03 0.05 0.87
Milk component yield, (kg/day)
Fat 1.33 153 1.63 0.10 0.04 0.70
Protein 1.55 151 1.54 0.02 0.80 0.29
Lactose 2.34 2.27 231 0.04 0.59 0.33
Milk/DMI 2.18 2.16 2.25 0.05 0.41 0.46
FCM/DMI 1.66 1.78 1.88 0.06 0.01 0.96
ol 00 ,h Slagls ;0 4eSh (5 pas slajtall » (otalejl slooy> S1F Jgax
Table 4. Effect of experimental diets on ruminal fermentation characteristics in lactating Holstein cows
0% BS 10 % BS 20% BS SEM : Pvalue
Linear Quadratic
Total VFA, mmol/L 105.93 105.61 106.66 0.91 0.57 0.54
VFA, mol/100 mol
Acetate 58.22 60.75 61.59 0.38 <0.01 0.09
Propionate 24.48 22.42 21.14 0.38 <0.01 0.42
Butyrate 13.61 13.12 13.48 0.35 0.81 0.33
Isobutyrate 1.23 1.22 131 0.05 0.21 0.38
Valerate 0.93 0.98 0.99 0.03 0.18 0.73
Isovalerate 151 151 1.47 0.03 0.38 0.69
Acetate:propionate 2.38 2.72 2.92 0.05 <0.01 0.35
pH 5.99 6.66 6.26 0.07 <0.01 0.67
beade 03,8 Glagls )5 G5 slacddplio p calejl Glooyx S0 Jooxr
Table 5. Effect of experimental diets on blood metabolites in lactating Holstein cows
0% BS 10%BS 20% BS SEM : Pvalue
Linear Quadratic
Glucose, mg/dL 63.66 66.18 63.58 1.79 0.97 0.22
Triglyceride, mg/dL 12.53 12.80 13.22 0.88 021 0.81
NEFA 0.12 0.11 0.15 0.03 0.35 0.26
BHB 0.2 0.17 0.19 0.03 0.60 0.38
Total protein, g/dL 7.43 7.72 7.47 0.15 0.86 0.16
Albumin, g/dL 3.91 3.85 3.83 0.13 0.41 0.78
Glubolin, mg/dL 3.68 4.02 3.77 0.16 0.67 0.16
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