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 Table 1. Percent of feed in diet based on different concentrations of metabolizable energy and crude protein in 

dry matter basis 
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Table 2. Nutrients and chemical composition in diet based on different concentrations of metabolizable energy 

and crude protein in dry matter basis 
Metabolizable energy 

 ( Mcal/kg DM) 
Crude 

protein % 
Energy to 

protein ratio* 
Calcium 

 % 
Phosphorous 

% 

2.4 14 1/1 0.52 0.35 
2.4  16.8 1/1.2 0.52 0.39 
2.4 12 1/0.8 0.51 0.32 
2.8 14 1.2/1 0.36 0.41 
2.8 16.8 1.2/1.2 0.36 0.55 
2.8 12 1.2/0.8 0.36 0.36 
2 14 0.8/1 0.58 0.26 
2 16.8 0.8/1.2 0.72 0.29 
2 12 0.8/0.8 0.36 0.35 

   *Energy to protein ratio in different diets compared with NRC standard 
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Raw materials in the diet (%)   

Dicalcium 
Phosphate 

Supplement Salt Fat Molasses 
Canola 
meal 

 

Wheat 
bran 

Barley Straw Alfalfa 
Crude 

protein % 

Metabolizable 
energy 

( Mcal/kg DM) 

0.5 0.25 0.25 - 2 7.3 5 36.8 15 33.8 14 2.4 

0.5 0.25 0.25 - 2 16.3 5 32 15 29.6 16.8 2.4 

0.5 0.25 0.25 - 2 - 5 40 15 37 12 2.4 

0.5 0.25 0.25 3 2 13 7 53 5 17 14 2.8 

0.5 0.25 0.25 3 2 22 12 45 - 15 16.8 2.8 

0.5 0.25 0.25 3 2 5 3 60 7 20 12 2.8 

0.5 0.25 0.25 - 2 - 13 16 35 33 14 2 

0.5 0.25 0.25 - 2 18 - 11 25 44 16.8 2 

0.5 0.25 0.25 - 2 - 5 54 15 24 12 2 



 ���\ ��/��� ���EC/����� ��� 	
�� %�B�F�� %�&�&��1394 )68-57                                                                            (61  

 
���4
 	
 ��$? 	!C�� 9    9I  )�I\? ">�?� Q
�� 9� BH�

[�
 �:� "���� <�=���5  ����5 �� "��9F�G�  )�� �H.  

W��� �   ��B;4 K 9IF�G�  ����5 	h��? �#� <���$�    �IH  �I 

 j�N
  [I\�F� ��
 QI �M ">�?�  ���I�
 8/2    �I  "�F�I��^


  � _I$` ���
 ����
��8/16    � ��I` <�=���I5 BIb��   �I 

 <�=���5 � ">�?� )�\?2/1 :2/1  <���E� � �J �   j�IN


 [\�F� ��
 Q �M ">�?�2  _$` ���
 ����
�� �  "�F���^


 �14  ��` <�=���5 Bb���  � )�\?   <�=���I5 � ">�?� "�H

1 :8/0  �J <�I  jP�`� 9� BC �BH�$
   	I!�
 �IH   ��I  ���

)05/0<P  ��I�; 9IA �� <�� �� .(   "�IH1   �I�6   	��I�? �#�

���; � ��v�  ����5  "�H7  �I� 9     "�I�E� ����I5 	��I�? �#�

9F�G�  9?�#�� �#� d���*� <���$�  .B!�C�� ���� �� �H  "�H

 �  n
�'
  j�IN
20      #� ��v�I  <�=���I5 � ">�I?� BIb��

 ���B?���� NRC ���;)5 ( �  ���I�
124    <��I�E� � ��I�

 �� �J ���;20  ���B?���� #� ��E� <�=���5 � ">�?� Bb�� 

NRC ���;)9 ( � ��B&
 9 94  9� BC �BH�$
 #�� �� ���

	!�
 jP�`� ���"  �J <�I      )IC�� ��I;� �IH)05/0<P.( 

    9I?�#�� 	*�IN
 _I$` ���
 ��B&
 <���E�788   �� ��I�

���;  "��k20   ���B?��I�� #� ��v�  <�=���5 � ">�?� Bb��

NRC  ���;)5  ( �J ��B&
 <���$�  �970  �� ���  ��I�;

20  ���B?���� #� ��E� <�=���5 � ">�?� Bb��NRC  ���;)

9 (     �J <�I  jP�I`� 9I� BIC �BH�$
   	I!�
 �IH  ��I  ��� 

)05/0<P .( g���?�H 9� ��� ��$?  �I?� �B&�> ��I�; "   �IH

  ���I�
 BC�  ��E�    9I?�#�� 	*�IN
 e���I`  )I�� ��I$�  

)05/0<P9!��  .( e���` Q�B�� L��f <��� �  ����
 9/6 

�  ���; ��  j�N
8/2    QI �M ">�I?� ����
�� �  "�F���^


 � [\�F� ��
8/16   � ��I` <�=���5 Bb��   � ">�I?� )�I\?

 <�=���II52/1  :2/1  �<��II� LII��!
�?  �II  ��II�; �� �J2 

  � [I\�F� ��
 Q �M ">�?� ����
�� �  "�F���^
12 ��  BIb

 )�\? � ��` <�=���5 ">�?�9   <�=���58/0 :8/0  � ��BI&
 

5/10  BIIC QIIb�k jP�II`� ��J <�II  	II!�
 �IIH  �����II  

)05/0<P���; <�  �� 	
� �8? #� .(     L��If 9�I�� �� �IH

KBC �BH�$
 e���` Q�B�� ���;  "�H1  ��6  L��f "����

<�h�5 e���` Q�B�� ���; � ��   "�IH7  �I� 9   L��If "����

  BI?��  	�v�  Q�B���   jP�I`�  <�I �J  �IH  	I!�
  ��� ��I  

)05/0<P.(    �#� d���I*� ����I
�� �H "��  e���` 9!��H

 ���; �� 9!��H <���$�  9� ��� ��$?4  ����
 9 36040 

 �������; �� �J <���E� � 9  ���I�
 20689  ��I��   .��I 

; ���5 L��!
 "���� 9�  <��� L��f � 9?�#�� �#� d���*�

  � QM�BIIk <�II  �� 	F��II��
 9II!��H K��II  e���II` Q�BII��

     9I  9I?�#�� �#� d���I*� ����I
�� �H "��  9!��H �}��Bk

 ����
30645  .��� ��$? ����  

�  ��� W�II�� �II  ����II5 ��IID
E� 	II� "�IIH��E�� nII
�'


j�N
���; �B!!�    )�I\? �I  "�IH     � ">�I?� "��I\
 "�IH

   ) �I�E� ">�I?� � ��v�I  ">�?� K<�=���5  ��BI;5(K   g��I�?

����5 	���? �#� <���$�  9� )�� �J "����K  �#� d���*�

 9I!��  � 9?�#�� 	*�N
 _$` ���
 <���E� � 9?�#��  <��I�

   e���I` Q�BI�� L��f ��  ��IE��5   )I*���� ���I�  �BI!!�

  "��I\
 )�I\? �  <�=���5 � ">�?�  �20    #� ��v�I  BIb��

���B?���� NRC   �I  9� BC �BH�$
  ��IE��9   ���I� <�IEH 

	II!�
 jP�II`� "���� ) ���05/0<P  _II$` ���II
 .��II  (

 9?�#�� 	*�N
 ��?  <�I  "�IH��E��   nI
�'
  ���I� <I�� �� 

%��S� 	!�
  ���)05/0<P( )C��  9I� "��� 9  K  <��I�E�

 ��B&
 ����E�� 5  �� �J ��B&
 <���$�  ���E�� 9  �BH�$


C       9I� ��� ��I$? e���I` Q�BI�� L��If 	I���  .B  <�I 

��E�� "�H1  �5 �  ��E�� 9  <�EH  ���I�  	I!�
 %��IS�  ���

  )IC�� ��I;� )05/0<P.(      ">�I?� )�I\? 9I� 	IH��� ��

 #� ��E� 	�*���� <�=���5 ��   "�BI� ��B&
 <���$�   ���I


 � 	*�N
 _$` e���` Q�B�� L��fBC �BH�$
  <�  �

 ��E��2  "�H��E�� � 7  �8  ���� <�EH  	I!�
 jP�I`�  ���

)05/0<P ()C�� ��;� .  



62                                             3�?��C �f�
PG9F�G�  ����5 � BC� ��D
E� �  ���; <�=���5 � ">�?� @�A� �:� : 	
�  "�H  

  

 ��B;3 -  <�^?��
 ����
 "�A` � %�� �
 QM�Bk9F�G�  ����5 ��D
E�  �  �BC 9�4c� 	
�  "�H)8
Gn
�'
 "�H <�=���5 � ">�?� ���;  
Table 3. Least squares means and standard error of feedlot performance in native kids fed with different concentrations of energy and protein in diet  

Element 
Metabolizable energy 

or crude protein● 
No. 

Beginning live 
 weight (kg) 

Final fattening 
weight (kg) 

Daily gain 
(g) 

Daily dry matter 
intake (g) 

Feed 
conversion ratio 

Diet energy 

2 12 25.8± 0.7 33.4± 0.8 92 ± 7 b∗ 864 ± 7 a 11.7 ± 0.8 a 

2.4 14 24.1± 0.6 33.1± 0.7 114 ± 6 a 873 ± 6 a 7.4 ± 0.7 b 

2.8 13 24.6± 0.6 34.9 ± 0.7 116 ± 6 a 841 ± 7 b 6.9 ± 0.7 b 

Diet Protein  

12 15 24.6± 0.6 34.7± 0.7 110 ± 6 858 ± 6 8 ± 0.7 

14 13 24.2± 0.6 33.4± 0.8 108 ± 7 865 ± 7 8.4 ± 0.8 

16.8 11 25.4± 0.7 34.9± 0.9 103 ± 9 855 ± 8 8.9 ± 0.9 
● Mcal/kg DM and percent 
∗Means with different letters in the same column differ significantly (P<0.05). 
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Table 4. Least squares means and standard error of feedlot performance and feed cost in native kids fed different levels of energy and protein in diet 

 
Metabolizable 

energy● 
Crude   

protein % 
Diet no. 

Energy to 
Protein ratio* 

Beginning                         
live weight (kg) 

Final fattening 
weight (kg) 

Daily gain (g) 
Daily dry matter   

intake (g) 
Feed  conversion ratio 

Feed cost / Kg     
gain ( Rial) 

 2.4 14 1 1/1 23.6± 0.6 34.3 ± 0.7 a∗ 109 ± 7 a 833 ± 10 c 8.3 ± 0.7 a 25655 

 2.4  16.8 2 1/1.2 23.5± 0.7 33.9± 0.8 a 112 ± 8 a 825 ± 12 c 7.8 ± 0.9 b 30709 

 2.4  12 3 1/0.8 24.1± 0.6 34.5 ± 0.7 a 110 ± 7a 820 ± 10 cd 7.7 ± 0.7 b 22805 

 2.8 14 4 1.2/1 23.8 ± 0.6 34.9± 0.7 a 115 ± 7 a 805 ± 10 de 7.3 ± 0.7 b 36040 

 2.8 16.8 5 1.2/1.2 24.4± 0.6 35.7± 0.7 a 124 ± 7 a 788 ± 10 e 6.9 ± 0.8 b 30645 

 2.8 12 6 1.2/0.8 23.3± 0.7 35.1± 0.8 a 121 ± 8 a 812 ± 12 cd 7.2 ± 0.9 b 25496 

 2 14 7 0.8/1 23.7± 0.6 32.5± 0.7 b 98 ± 7b  940 ± 10 b 9.9 ± 0.7 a 24839 

 2 16.8 8 0.8/1.2 24.4± 0.7 33.8± 0.8 b 101 ± 8b 955 ± 12 ab 9.7 ± 0.9 a 23157 

 2 12 9 0.8/0.8 23.6± 0.6 32.7± 07 b 94 ± 7b 970 ± 10 a 10.5 ± 0.7 a 20689 
● Mcal/kg DM and percent 
∗Means with different letters in the same column differ significantly (P<0.05). 
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Table 5. Least squares means and standard error of feedlot performance in native kids fed diets with equal fractions of energy and protein, higher or lower energy in different 

groups  

Group 
Metabolizable 

energy● 

Crude 
protein 

% 
Diet no. 

Energy to 
protein 
ratio* 

Beginning 
live weight 

(kg) 

Final 
fattening 

weight (kg) 

Daily gain 
(g) 

Daily dry 
matter intake 

(g) 

Feed 
Conversion 

ratio 

Feed cost / Kg 
gain 

( Rial) 

Equal energy and 

protein 

2.4 14 1 1/1 23.6± 0.6 34.3 ± 0.7 a∗ 109 ± 7 a 833 ± 10 b 8.3 ± 0.7 b 25655 

2.8 16.8 5 1.2/1.2 24.4± 0.6 35.7± 0.7 a 124 ± 7 a 788 ± 10 c 6.9 ± 0.8 b 30645 

2 12 9 0.8/0.8 23.6± 0.6 32.7± 07 b 94 ± 7b 970 ± 10 a 105 ± 0.7 a 20689 

Energy higher than 

protein 

2.4  12 3 1/0.8 24.1± 0.6 34.5 ± 0.7 110 ± 7 820 ± 10  7.7 ± 0.7  22805 

2.8 14 4 1.2/1 23.8 ± 0.6 34.9± 0.7 115 ± 7 805 ± 10  7.3 ± 0.7 36040 

2.8 12 6 1.2/0.8 23.3± 0.7 35.1± 0.8 121 ± 8 812 ± 12  7.2 ± 0.9 25496 

Protein higher than 

energy 

2.4  16.8 2 1/1.2 23.5± 0.7 33.9± 0.8 112 ± 8 825 ± 12 b 7.8 ± 0.9 b 30709 

2 14 7 0.8/1 23.7± 0.6 32.5± 0.7 98 ± 7 940 ± 10 a 9.9 ± 0.7 a 24839 

2 16.8 8 0.8/1.2 24.4± 0.7 33.8± 0.8 101 ± 8 955 ± 12 a 9.7 ± 0.9 a 23157 
● Mcal/kg DM and percent 
∗Means with different letters within the group differ significantly (P<0.05). 
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Abstract 

Effects of different levels of energy and protein of diets on fattening and growth performance of kids were 
investigated by using 54 weaned native male kids. Experimental kids were randomly assigned in a randomized 
complete design with a factorial arrangement of 3×3. They received two main elements source of energy and 

protein in ration with three levels of each in diets of 1 to 9 for 90 days. Levels of metabolizable  energy in ration 
was E 2.4, E 2.8 and E 2 Mcal/kg and levels of theirs crud protein was P.14, P.16.8 and P.12 percent respectively. Ratios 
of energy to protein in consumed experimental diets were equivalent 1.2, 1 and 0.8 of NRC. Daily feed intake, 
feed conversion ratio and daily gain of fattening kids were determined. The result showed that highest and lowest 
of final fatten weight and daily gains of kids were observed in diet of E 2.8: P 16.8 and E 2: P: 14 ratio with value of 
35.7 and 32.5 kg respectively (P<0.05). The least and highest of daily dry mater consumed was observed in diets 
of E 2.8: P 16.8 and E 2: P12 ratio and amounts of 788 and 970 gr respectively (P<0.05). The lowest (best) and worst 
of feed conversion ratio were observed in diets of E 2.8: P 16.8 and E 2: P: 12 with amounts 6.9 and 10.5 respectively 
(P<0.05). It can conclude that energy and protein levels suggested by NRC were appropriate for these animals. 
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