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Table 1. Ingredients and nutrient composition of the experimental diets in three rearing periods for the 

first experiment (49 d) 
Finisher (25-49 d) Grower (11- 24 d) Starter (0-10 d) 

Ingredients (%)  Triticale 
(100% 
grain) 

Maize 
(100% 
grain) 

Triticale 
(100% 
grain) 

Maize 
(100% 
grain) 

Triticale 
(100% 
grain) 

Maize 
(100% 
grain) 

0 63.05 0 61.29 0 55.99 Corn 
77.59 0 75.41 0 68.94 0 Triticale 
14.05 27.98 17.05 30.62 23.89 36.3 Soybean meal (44% cp) 
0.42 0.13 0.40 0.12 0.34 0.08 L-lysine hydrochloride 
0.30 0.24 0.31 0.23 0.28 0.22 DL-methionine 
1.84 1.75 1.95 1.84 1.97 1.88 Dicalcium phosphate 
0.84 1.10 0.92 1.17 0.98 1.21 Oyster shell  
0.34 0.30 0.36 0.33 0.40 0.39 Salt 
0.10 0.10 0.10 0.10 0.12 0.11 Sodium bicarbonate 
4.02 4.85 3.00 3.80 2.58 3.32 Vegetable oil 
0.50 0.50 0.50 0.50 0.50 0.50 Vit. and  Min. premix1  

      Nutrient content  
3176 3176 3083 3083 2988 2988 ME (kcal/kg) 
18.00 18.00 19.00 19.00 20.99 20.98 Crude protein % 
0.90 0.90 0.96 0.96 1.00 1.00 Calcium (%) 
0.45 0.45 0.48 0.48 0.50 0.51 Available phosphorous (%) 
0.72 0.83 0.76 0.84 0.79 0.89 Met +Cys (%) 
0.99 1.03 1.03 1.08 1.01 1.19 Lysine (%) 

1 Vitamin and mineral premix supplied per kilogram of diet: vitamin A, 10,000 IU; vitamin D3, 2300 IU; vitamin E, 121 IU; 
vitamin B12, 20 μg; riboflavin, 4.4 mg; calcium pantothenate, 40 mg; niacin, 22 mg; choline, 840 mg; biotin, 30 μg; thiamin, 
4 mg; zinc sulfate, 60 mg; manganese oxide, 60 mg. 

��MK 2 - 
,(K /De! �"#! T(1,� � "<K") 
�� *-�!.4 /",� 3��,E 
��� >� ��  0-�!.4 /��42 (.��  
Table 2. Ingredients and nutrient composition of the experimental diets in three rearing periods for the  

second experiment (42 d)  
Finisher (25-42 d) Grower (11- 24 d) Starter (0-10 d) 

Ingredients (%) 
Triticale 
(100% 
grain) 

Triticale 
(50% of 

the 
ration) 

Maize 
(100% 
grain) 

Triticale 
(100% 
grain) 

Triticale 
(50% of 

the 
ration) 

Maize 
(100% 
grain) 

Triticale 
(100% 
grain) 

Triticale 
(50% of 

the 
ration) 

Maize 
(100% 
grain) 

0 17.58 59.89 0 15.3 57.4 0 12.62 54.81 Corn 
70.62 50 0 67.18 50 0 63.66 50 0 Triticale 
22.70 25.72 33.4 26 28 36 30 31.20 38.98 Soybean meal (44% cp) 

0 0 0 0 0 0 0.06 0.06 0.06 L-threonine 
0.25 0.18 0 0.33 0.28 0.09 0.44 0.41 0.21 L-lysine hydrochloride 
0.40 0.34 0.18 0.45 0.40 0.23 0.52 0.49 0.32 DL-methionine 
1.37 1.36 1.32 1.47 1.47 1.41 1.69 1.69 1.67 Dicalcium phosphate 
0.86 0.93 1.07 0.93 0.96 1.13 1.15 1.17 1.32 Oyster shell 
0.34 0.34 0.32 0.36 0.36 0.33 0.35 0.35 0.32 Salt 
0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 Sodium bicarbonate 
2.85 2.94 3.21 2.67 2.62 2.96 1.52 1.4 1.7 Vegetable oil 
0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 Vit. and  Min. premix1  

         Nutrient content  
3040 3040 3040 2993 2992 2992 2875 2874 2874 ME (kcal/kg) 
20.00 19.95 19.95 21.09 20.89 20.98 22.6 22.29 22.3 Crude protein % 
0.81 0.82 0.81 0.87 0.86 0.86 1 1 1 Calcium (%) 

0.40 0.40 0.40 0.43 0.43 0.43 0.48 0.48 0.48 Available phosphorous 
(%) 

0.82 0.82 0.82 0.90 0.90 0.90 1.02 1.02 1.02 Met +Cys (%) 
1.04 1.04 1.05 1.18 1.18 1.19 1.36 1.36 1.36 Lysine (%) 

1 Vitamin and mineral premix supplied per kilogram of diet: vitamin A, 10,000 IU; vitamin D3, 9,790 IU; vitamin E, 
 121 IU; vitamin B12, 20 μg; riboflavin, 4.4 mg; calcium pantothenate, 40 mg; niacin, 22 mg; choline, 840 mg; biotin, 
 30 μg; thiamin, 4 mg; zinc sulfate, 60 mg; manganese oxide, 60 mg. 
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Table 3. Effects of including triticale grain with or without enzyme supplementation on final weight (FW), daily 

weight gain (DWG), daily feed intake (DFI) and feed conversion ratio (FCR) of broiler chickens in two 
consecutive experiments  

Second experiment (0-21 d)  First experiment (0-21 d)  

FCR  
DFI 

(g/b/d)  
DWG 
(g/b/d)  

FW (g)  Treatment  FCR  
DFI 

(g/b/d)  
DWG 
(g/b/d)  

FW (g)  Treatment  

1.52 b  52.3 b 34.2 a - 
Maize 
(100% grain)  

1.31  34.8 a 26.7 a - 
Maize 
(100% grain) 

  

1.78 a  60.6 a 33.9 a - 
Triticale 
(50% of the 
ration)  

1.30  29.0 b 22.4 ab - 

Triticale 
without 
enzymes 
(100% grain) 

  

1.74 a  54.1 b 31.1 b - 
Triticale  
(100% grain)  

1.45  27.1 b 18.8 b - 
Triticale 
with enzymes 
(100% grain)  

0.021  0.62  0.31  -  SEM  0.03  0.780  1.003  -  SEM  
0.016 0.008  0.018  -  P value  0.240 0.033  0.076  -  P value  

Second Experiment (21-42 d)  First Experiment (21-49 d)  

1.78 b  138.2 b 77.7 a - 
Maize 
(100% grain)  

2.08  118.8 a 57.3 a - 
Maize 
(100% grain) 

  

1.90 ab  153.8 a 80.9 a - 
Triticale 
(50% of the 
ration)  

2.12  103.6 b 48.9 b - 

Triticale 
without 
enzymes 
(100% grain) 

  

2.06 a  150.7 a 73.3 b - 
Triticale  
(100% grain)  

2.26  98.9 b 43.7 b - 
Triticale 
with enzymes 
(100% grain)  

0.03  1.92  0.67  -  SEM  0.09  0.680  1.52  -  SEM  
0.059 0.018  0.017  -  P value  0.70 0.001  0.052  -  P value  

Second Experiment (0-42 d)  First Experiment (0-49 d)  

1.74 b  103.8 b 60.3 a 2230 a 
Maize 
(100% grain)  

1.88  83.8 a 44.2 a 2316 a 
Maize 
(100% grain) 

  

1.89 ab  116.5 a 62.1 a 2287 a 
Triticale 
(50% of the 
ration)  

1.91  71.6 b 37.6 b 2074 b 

Triticale 
without 
enzymes 
(100% grain) 

  

1.99 a  112.1 a 56.4 b 2088 b 
Triticale 
 (100% 
grain)  

2.04  67.0 b 33.1 c 1912 c 
Triticale 
with enzymes 
(100% grain)  

0.03  1.23  0.47  16.06  SEM  0.05  0.680  0.630  20.59  SEM  
0.041 0.011  0.011  0.009  P value  0.43 0.002  0.005  0.003  P value  

Means within the same column that do not share a common superscript are significantly different (P<0.05). 
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Table 4. Effect of including triticale grains with or without enzyme supplementation on carcass characteristics 

of broiler chickens in two consecutive experiments  
Second Experiment (42 d)   First Experiment (49 d)   

Relative weight (g/100 g of BW)  
Treatment 

Relative weight (g/100 g of BW)  
Treatment 

Abdominal fat  Breast  Thigh  Carcass  
Abdominal 

fat  
Breast  Thigh  Carcass  

1.21  25.4  20.1 a  74.1  
Maize 

(100% grain) 
2.00  20.9 a  18.6  61.3 a  

Maize 
(100% grain) 

 

1.70  25.1  19.2 ab  73.1  
Triticale 

(50% of the 
ration) 

1.90  19.4 ab  18.3  59.2 ab  

Triticale  
without 
enzymes 

(100% grain) 
 

1.57  25.4  19.3 b  72.9  
Triticale 

 (100% grain) 
2.25  19.0 b  16.9  56.1 b  

Triticale 
 with enzymes 
(100% grain) 

0.15  0.63  0.14  0.36  SEM  0.16  0.32  037  0.86  SEM  
0.43  0.97  0.021  0.16  P value  0.67  0.070  0.19  0.081  P value  

Means within the same column that do not share a common superscript are significantly different (P<0.05). 
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Table 5. Effect of including triticale grains with or without enzyme supplementation on relative weight and 

length of some parts of digestive system of broiler chickens first experiment (49 d)  
Length (cm)  Relative weight (g/100 g of BW)   

Treatment  
Jejunum Duodenum Ileum 

 Caeca  
with 

digesta  
Pancreases  Gizzard  

Crop 
without 
digesta  

Liver  

76.1 36.9 a 75.1 
 

0.24 0.16 1.79 0.28 2.63 
Maize 
(100% grain)  

64.8 31.7 b 69.6 
 

0.23 0.23 1.85 0.23 2.67 
Triticale  
without enzymes 
(100% grain)  

73.2 33.0 ab 74.3 
 

0.31 0.19 1.73 0.19 3.11 
Triticale  
with enzymes 
(100% grain)  

2.44 0.74 2.15  0.02 0.02 0.07 0.02 0.14 SEM  
0.19 0.04 0.54  0.28 0.28 0.77 0.33 0.33 P value  

Means within the same column that do not share a common superscript are significantly different (P<0.05). 
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Table 6. Effect of including triticale grains with or without enzyme supplementation on digesta viscosity, pH 

and relative weight of some parts of digestive system of broiler chickens in two consecutive experiments  
Second experiment (42 d)  First experiment (49 d)  

Relative weight (g/100 g of 
BW) 

Jejunal 
digesta 

pH  
Treatment 

Digesta pH  
Jejunal 
digesta 

viscosity 
(cps)  

Treatment 
Pancreases  Gizzard  Liver  Secum  Jejunum  Ileum  Gizzard  Crop  

0.25  1.65  2.01 b  5.70  
Maize 
(100% 
grain) 

7.10  6.29 a  6.43  3.86 a  4.85  1.16 b  

Maize 
(100% 
grain) 

 

0.20  1.89  2.19 b  5.62  
Triticale 
(50% of 

the ration) 
6.76  5.93 b  6.39  3.24 b  5.64  2.42 a  

Triticale  
without 
enzymes 
(100% 
grain) 

 

0.22  1.83  2.59 a  5.92  
Triticale 
(100% 
grain) 

6.74  6.20 a  6.42  3.05 b  5.33  1.96 a  

Triticale 
 with 

enzymes 
(100% 
grain) 

0.01  0.05  0.04  0.09  SEM  0.11  0.03  0.17  0.11  0.16  0.12  SEM  
0.34  0.30  0.009  0.57  P value  0.33  0.004  0.99  0.027  0.25  0.006  P value  

Means within the same column that do not share a common superscript are significantly different (P<0.05). 
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Abstract 

The possibility of using triticale grain (cv. ET-82-15) in the ration of broiler chickens with or without adding 
enzyme supplement was investigated in this study. Two experiments were carried out in the form of completely 
randomized design. In the first experiment, three treatments of triticale grains with three replicates were used for 
a period of seven weeks including 1) corn, 2) triticale without enzyme and 3) triticale with enzyme all as 100 
percent of cereal in the ration. In the second experiment, three treatments of triticale with four replicates were 
used for a period of six weeks including 1) corn as 100 percent of cereal in the ration, 2) triticale as 50 percent 
of the ration and 3) triticale as 100 percent of cereal in the ration. In the first experiment, the difference in the 
final weight, body weight gain, feed intake, percentage of carcass and breast, viscosity and pH of jejunum and 
pH of gizzard among treatments were significant (P<0.05). In the second experiment, the difference in the final 
weight, body weight gain, feed intake, feed conversion and percentage of thigh were significant (P<0.05), but 
the percentages of carcass, breast and abdominal fat were not significantly different. The use of triticale grain 
(cv. ET-82-15) as 100 percent of cereal in the ration reduced the performance of broiler chickens. It is 
recommended to use triticale grains as 50 percent of the ration of broiler chickens.  
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