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Table 1. Feed ingredients and chemical composition of basal starter diet (100% DM basis) 

Feed Ingredients gr/kg of dietary DM 
Corn grain 36 

Barley grain 22 

Soybean Meal 20 

Molasses 3 

Canola Meal 2 

Vitamin- Mineral Mix 2 
 Corn Gluten Meal 3 

Wheat Grain 10 

Ca- Carbonate 0.5 

Na- Bicarbonate 1 

Salt 0.5 

  

Chemical Comosition DM CP Ash 

Starter Diet 93.24 21.62 9.2 

Starter Diet + % Alfalfa hay 96.04 18.76 9.8 
*Contained : 5×103 Iu vitamin A , 105 Iu vitamin D , 100 mg vitamin E , 9×104 mg P , 5 × 104 mg Na , 19 ×  103 mg Mg , 3×103 mg Fc , 300 

mg Cu , 2× 103 mg Mn , 3×103 ,g Zn , 100 g Co , 100 mg I  , 1 mg Se , 3× 103  mg Antioxidant (B.H.T)  
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Table 2. Least squares means for weaning age (days) of calves fed different flavored starters 

P value SEM Sex SEM Treatments  

Sex Treat  Female Male  Thyme Mint Control Weaning 
age  * NS 1.5 67.6a  62.3b  2.4 66.5  64.0  69.7  

a-bValues with different superscripts differ significantly (P<0.05). * P<0.05; NS= Non-significant 
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Table 3. Least squares means for DMI (g/day), daily weight gain (kg/day) and feed efficiency (%) of calves fed 

different flavored starter diets  
P value Sex                 Treatments  

Sex Treat  SEM Female Male SEM Thyme Mint Control  
         DMI (g/day) 

0.06  0.08  47 510.9 b 635.9 a 74.4  478.8  566.7 389.4  Total Experiment  
NS NS 13.5  321.7  315.7  21.3  309.4  324.1  281  Pre- Weaning  
NS NS 69.4  1805.5  1831.6  109.6 1854.1 1831.8 1858.1 Post- Weaning  
        Daily Weight Gain(kg/day)  
**  NS  0.02  0.64 b 0.76 a  0.04  0.71  0.73  0.73  First Month  

* ** 0.02 1.02 b 1.1 1 a  0.04 1.05 ab  1.14 a  0.95 b Second Month  

** *  0.02 0.83 b 0.94 a  0.03 0.88 ab 0.94 a  0.84 b Total Experiment  

**  * 0.01 0.80 b 0.94 a  0.02 0.89 ab 0.91 a  0.81 b Pre- Weaning   
NS NS 0.06 0.77 0.79 0.09 0.79 0.79 0.76 Post- Weaning   

          Feed Efficiency (%) 

** * 2.5  68.5 b 81.0 a 4.1  76.7 ab 79.1 a 79.3 a First Month  
NS 0.09 2.5 68.7 70.8 4.0 71.0 76.2 68.1 Second Month  

* 0.12 1.8  68.8 b  75.8 a  3.2  73.8 ab 77.6 a 73.7 ab 
Total Experimental 

period  
** NS 1.2  58.9 b  69.5 a  1.9 65.3  67.4  60.6  Pre-Weaning  
NS NS 2.8  43.3  41.1  4.4 45.1  43.3  42.2  Post-Weaning  

a-b Within each row, values with different superscripts differ significantly (P<0.05). *P<0.05; **P<0.01; NS= Non-
significant 

�,9L 4 - )�5���I \S�9] a�-1$) *1�S�= �UK BT)��
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Table 4. Least squares means for nutrient digestibility (%) of calves fed different flavored starter diets  

P value SEM Sex SEM Treatments   

Sex Treat   Female Male  Thyme Mint Control  

NS NS 3.7  51.0  59.9  5.9  59.3  49.3  63.6  Dry Matter Digestibility 

NS NS 4.2 52.1 58.2 6.6 55.2 57.0 60.2 CP Digestibility 

NS= Non-significant 
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Table 5. Least squares means for fecal index of calves fed different flavored starter diets  

P value SEM Sex SEM Treatments   

Sex Treat   Female Male  Thyme Mint Control  

NS 0.1  0.04  2.03  2.04  0.07  2.01 1.96 2.08 Total Experimental period  

NS 0.1 0.04 2.04 2.06 0.06 2.03 1.99 2.04 Pre-Weaning  

NS NS 0.05  1.92  1.92  0.08 2.89 1.84 1.9 Post-Weaning  

NS= Non-significant 
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Abstract 

This experiment was conducted to evaluate the effects of feeding thyme or peppermint essential oils in calf 
starter diet on growth performance, fecal score, nutrient digestibility, dry matter intake and weaning age of 
Holstein calves. Thirty-six Holstein calves were allocated to each of dietary treatments (Twelve calves (six 
females and six males) per treatment as: Control, (starter without additive), Mint, (starter supplemented with 
0.2% peppermint essential oil) and Thyme, (starter supplemented with 0.2% Zataria multiflora essential oil). 
Calves were housed in individual hutches, and fed whole milk at 10% of the initial body weight daily and had 
free access to starter and water. Calves were weaned when they had consumed one kg of starter for two 
consecutive days. The experiment was ended two weeks after weaning of the calves. Feed intake was measured 
daily. Body weight was measured at birth, at monthly throughout the study, at weaning and at the end of study. 
Thyme and mint diets resulted in higher daily weight gain and feed efficiency. No significant difference showed 
in growth performance between calves after weaning (P>0.05). Essential oils were resulted in higher 
economical profit at weaning. Results of this study showed that supplementing calf starter diet with thyme and 
peppermint essential oils guaranty higher calf performance. 

Keywords: Thyme essential oil, Mint essential oil, Starter diet, Calf 
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