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Table 1. Ingredients and nutrient composition (DM basis) of the starter diet 

a Mineral vitamin mix composition: 10,000,000 IU/kg of vitamin A; 2,000,000 IU/kg of vitamin D3; 6,000 IU/kg of vitamin E; 0.5 g/kg 
of vitamin B1; 0.5 g/kg of vitamin B2; 48 g/kg of Mg; 35 g/kg of Zn; 30 g/kg of Mn; 23 g/kg of Fe; 10 g/kg of Cu; 0.6 g/kg of I; 0.4 
g/kg of Co; 0.1 g/kg of Se. 

Starter+10% 
Corn silage 

Starter+10% 
Alfalfa 

Starter  Nutrient 
composition  

Starter+10% 
Corn silage 

Starter+10% 
Alfalfa 

Starter Ingredient, %  

17.8 18.5 18.9  CP% 9.63 9.63 10.7  Barley ground  
2.9 2.9 2.9  EE%  5.5 5.5 6.1  Sugar beet pulp  
2.5 2.5 2.6  ME, 

MCal/Kg  
45.2 45.2 50.25  Corn ground  

1.0 1.0 1.1  NEg, 
MCal/Kg  

25.4 25.4 28.2  Soybean meal  

1.6 1.6 1.7  NEm, , 
MCal/Kg  

0.9 0.9 1.0  Calcium 
carbonate  

17.9 18.1 15.04  NDF%  0.45 0.45 0.5  Di calcium 
phosphate  

55.0 54.0 56.7  NFC%  0.9 0.9 1  Mineral vitamin 
mixa  

41.0 40.3 44.0  Starch%  0.22 0.22 0.25  White salt 
0.57 0.67 0.64  Ca%  0.9 0.9 1  Sodium 

bicarbonate 
0.51 0.51 0.55  P%  0.9 0.9 1  Sodium bentonite  
    10 10 - Hay 
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Table 2. Effect of experimental treatments on feed intake, feed consumption efficiency, rumen parameters, blood 

parameters and fecal score of Holstein calves 

a-c Means within the same row with different superscript letters were significantly different (P<0.05). VFA: Volatile fatty acids; 
BHBA: Beta hydroxyl butyric acid; BUN: Blood urea nitrogen 
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Table 3. Effect of source forage and supplementation time of forage in starter on feed intake, average daily gain, 
feed consumption efficiency and rumen parameters of milking calves 

 P-value  Forage source  Supplementation time of 
forage in starter Parameters 

 Time Forage SEM Alfalfa Corn silage  30 d old 5 d old  
           arameterspPerformance  
  0.01 0.01 74.2  1083b 1454a  1142b  1393a  Feed intake (g/d)  
  0.01  0.01  0.024  0.68b  0.79a    0.69b  0.79a    Average daily gain (kg/d) 
 0.46 0.22 0.017  0.47 0.44  0.46 0.45  Feed efficiency 
          Rumen parameters 
  0.05  0.01  3.19  83.3b  95.5a   85.9b  92.9a   Total VFA (mM/L) 
  0.12  0.01  1.35  27.9b 30.1a   27.0  31.0    Propionate (mM/L) 
  0.13  0.01  2.93  47.9b 56.2a   49.9  54.6    Acetate (mM/L) 
  1 0.49 0.71  8.4 7.9   8.1  8.1    Butyrate (mM/L) 
 0.85 0.06 0.20 6 6.4  6.2 6.3  pH 
          Blood parameters 
 0.6 0.9 3.1 111 112  111 112  Glucose (mg/dL) 
 0.13   0.01 0.01  0.12b  0.16a  0.13  0.15   BHBA (mmol/L 
 0.49 0.3 0.6 12 11.4  11.9 11.5  BUN (mg/dL) 
 0.22 0.2 0.03 1.45 1.52  1.46 1.51  Fecal score 

a-c Means within the same row with different superscript letters were significantly different (P<0.05). VFA: Volatile fatty acids; 
BHBA: Beta hydroxyl butyric acid; BUN: Blood urea nitrogen 

  Treatments  
Parameters   Alfalfa  Corn silage  

P-value SEM 30 d old 5 d old  30 d old 5 d old  
          Performance parameters 

0.01 145.0 983c  1179bc    1303b 1613a    Feed intake (g/d)  
0.01 0.05 0.63b 0.74a    0.75a  0.84a   Average daily gain (kg/d) 
0.52 0.025 0.47 0.46  0.46 0.44  Feed efficiency 
        Rumen parameters 

0.01  5.29  81.2b 85.2b  90.5a 100.5 a  Total VFA (mM/L) 
0.01 2.09 26.5b 27.5b  29.3ab 32.7a  Propionate (mM/L) 
0.01 2.0 46.2b 49.5b  53.5ab 59.7a  Acetate (mM/L) 
0.34 1.29 8.5 8.3  7.8 8.0  Butyrate (mM/L) 
0.01 1.81 6.14ab 5.9b  6.29ab 6.60a  pH 

        Blood parameters 
0.2   4.4  113 110   109  115  Glucose (mg/dL) 
0.01 0.014 0.11c 0.13bc  0.15ab 0.17a  BHBA (mmol/L 
0.2 0.18 11.9 12.0  11.9 10.9  BUN (mg/dL) 
0.1 0.06 1.42 1.48  1.50 1.55  Fecal score 
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Abstract 

The objective of this study was to evaluate the effect of corn silage as source forage and its supplementation time in 
starter on feed intake, growth performance and rumen parameters in suckling Holstein calves. Thirty-two Holstein 
calves (16 males and 16 females) from 5 d to 70 d of old were used in a complete randomized design with a 2 × 2 
factorial arrangement of treatments. Dietary treatments were as follows :starter with 10% alfalfa at 5 d old calves, 
starter with 10% alfalfa at 30 d old calves, starter with 10% corn silage at 5 d old calves and starter with 10% corn 
silage at 30 d old calves. The effect of forage source and time of using forage in the starter on average daily gain 
(ADG), feed intake and some rumen parameters was significant (P<0.05). Effect of treatments on glucose, blood 
urea nitrogen concentration and fecal score was not significant. However, the effect of treatments on beta hydroxyl 
butyric acid concentration in calves was significant (P<0.01). Results showed that calves consumed corn silage at 
five d of old had the highest average daily gain, feed intake, total volatile fatty acids (VFA), propionate and acetate. 
According to the results of this experiment, the best time of supplementing forage in the starter diet of suckling 
calves is five day of old.  
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