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Table 1.  Ingredients and nutrient composition of the base ration used (% of DM) 

Ingredient composition (% of DM)  Food items  
37.5  Barley grain  
18.75 Corn grain 
4.75  Soybean meal 
12  Wheat bran 
25  Alfalfa hay  
0.5  Salt 
0.5  Dicalcium phosphate  
1  Vit. & Min. supplement*  

  g)k(g/ composition snutrient gy andrEne  

93.8  DM 
92.5  OM  
14.6  Cp 
33.3  NDF 
18.7  ADF 
0.58  Ca 
0.43  P 
2.59  ME ( Mcal/kg DM) 

*Each kilogram of supplement contains:190 grams of calcium, 90 grams of phosphorus, 19 grams of magnesium, 3 grams of 
copper, 3 grams of iron, 2 grams of manganese, 3 grams of zinc, 100 milligrams of cobalt, 100 milligrams of iodine, 1 milligram 
of selenium, 500,000 units of international vitamin A , 100,000 units of vitamin D3, 100 milligrams of vitamin E. 
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Table 2. Average cumulative gas production (mL/200 mg dry matter) of diets with different levels of yeast and 

monensin at different incubation times 

P-value SEM 
Treatment* Time  

(hrs) T7
 T6 T5 T4 T3 T2 T1 

0.013 0.25 4.95a 4.4ab 4.1abc 4.7a 3.7bc 3.4c 4.89a 2 
0.007 0.44 9.2a 8.6ab 6.5cd 9.2a 7.4bc 5.1d 9.7a 4 
0.003 0.57 14.1ab 13.4ab 11.3c 14.1ab 12.1bc 10.2c 14.6a 6 
0.05 0.73 17.5b 17.9ab 16.7b 20.3a 16.8b 15.8b 18.2ab 8 
0.02 0.76 23.7c 24.3bc 24.5bc 28.7a 26.7ab 24.8bc 25.5bc 12 
0.005 0.74 31d 31.3d 32.9cd 37.7a 37.1ab 34.8bc 33.1cd 16 
0.001 0.98 40.4c 39.8c 43.5b 48a 48.4a 46.8a 41.1bc 24 
0.001 0.94 48.9bc 47.7c 51.8b 57a 57.7a 55.9a 50.9bc 36 
0.003 0.99 54.5dc 53.3d 56.8dc 62.4a 62.8a 60.6ab 57.2cd 48 
0.002 0.93 58.4cd 57.6d 60.3dc 66.4a 66.7a 64.2ab 61.4bc 72 
0.001 0.96 60.5d 60.4d 62.2dc 69.9a 69.7a 67.1ab 64.15bc 96 

* T1 (control): Basal diet; T2: 2.5 g yeast per kg dry matter of basal diet; T3: 5 g yeast per kg dry matter of basal diet; T4: 7.5 g 
yeast per kg dry matter of basal diet; T5: 15 mg monensin per kg dry matter of basal diet; T6: 30 mg of monensin per kg dry 
matter of basal diet; T7: 45 mg monensin per kg dry matter of basal diet. 
a-d Means within the same row with different superscript letters differ significantly (P<0.05). 
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Table 3. Fermentation parameters of experimental treatments containing different levels of yeast and monensin  

P-value SEM 
Treatment* 

Item 
T7

 T6 T5 T4 T3 T2 T1 
0.001 1.18 62.09b 61.3b 64.76b 71.01a 72.4a 74.94a 65b b 
0.65 0.056 0.04 0.039 0.04 0.042 0.039 .037٠ 0.04 c 
0.02 0.07 6.59b 6.69b 6.6b 6.92a 6.94a 6.91a 6.51b pH 
0.01 0.02 0.91b 0.88b 0.93b 1.04a 1.03a 1.01a 0.92b SCFA (mmol) 

0.001 0.27 9.4b 9.7b 10.01b 15.5a 15.3a 15.41a 14.8a 
Ammonia nitrogen 

)mg/100 mL( 
0.001 0.223 62.3e 66.1ab 63.9d 65.24bc 66.46a 65.39bc 62.98e OMD 
0.002 0.05 9.4c 9.68b 10.01a 10.02a 10a 10.06a 9.5bc )MJ/kg DM(ME  
0.001 0.06 3.3a 3.27a 3.1ab 2.75c 3.11ab 2.98b 2.73c PF 

* T1 (control): Basal diet; T2: 2.5 g yeast per kg dry matter of basal diet; T3: 5 g yeast per kg dry matter of basal diet; T4: 7.5 g 
yeast per kg dry matter of basal diet; T5: 15 mg monensin per kg dry matter of basal diet; T6: 30 mg of monensin per kg dry 
matter of basal diet; T7: 45 mg monensin per kg dry matter of basal diet. 
b: Gas production from low degradable fraction; c: Gas production rate; SCFA(mmol): Short chain fatty acid; OMD: Organic 
matter digestibility; ME: Metabolizable energy; PF: Partitioning factor (mg/mL of organic matter decomposed into mL of 
produced gas).  
a-e Means within the same row with different superscript letters differ significantly (P<0.05). 
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 Table 4. Effect of experimental diets on the crude protein degradability parameters   

    Treatment*  
Item  

P-value SEM 3 2 1 
0.73  0.136  15.8  16.44  16.35  a   

0.001  0.76  54.54b  69.7a  68.7a  b  
0.001  0.84  70.28b 86.18a 85.06a a+b  
0.26  0.23  5.2  5.1  4.9  c  
0.001  0.63  54.7b  66.5a  65.1a  Effective degradability  

* Treatment 1 (control): Basal diet; Treatment 2: 5 g yeast per kg dry matter; Treatment 3: 30 mg of monensin per kg of dry 
matter; a: Degradability rate of soluble part (%); b: Degradability of the insoluble part (%); c: Fixed rate of degradability (% per 
hour). a-b Means within the same row with different superscript letters differ significantly (P<0.05). 
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Abstract 

This study aimed to investigate the effect of different levels of yeast and monensin in high concentrate diets on the 
ruminal fermentation parameters by in vitro gas production method and protein degradability by in situ nylon bag 
technique. Experimental treatments included control diet (75% concentrate and 25% alfalfa) and supplemented 
control with three levels of yeast (2.5, 5, and 7.5 g per kg dry matter of diet) and three levels of monensin (15, 30, 
and 45 mg per kg dry matter of diet). The results showed that the addition of yeast in contrast to monensin resulted 
in a significant increase in cumulative gas production and the potential of gas production (b) (P<0.05). Ammonia 
nitrogen content was significantly decreased by adding different levels of monensin compared with the control 
treatment (P<0.05). Also, the average of short-chain fatty acids was significantly increased by adding yeast 
compared with the control treatment and different levels of monensin (P<0.05). The rumen degradable protein and 
its fractional degradation rate were significantly reduced by monensin supplementation (P<0.05). Based on the 
results of this study it can be suggested that the addition of 5 g yeast and 30 mg monensin (per kg DM) in high 
concentrate diets can improve ruminal fermentability and organic matter digestibility of feed and increase the 
accessibility of animal to diet energy. 
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