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Introduction: The production of dairy goat breeds such as Saanen has become widespread 
in many countries and factors like the nutritional value of goat milk, high amounts of milk 

yield compared to body weight, and less methane gas production have played important role 
for the mentioned development. Previous studies have shown that reaching the insemination 

weight (35 kg) of replacement female goats is one of the most important points in the 

breeding of the dairy goat breeds. Subsequently, other studies have shown that improving 
growth and weight gain during suckling period reduces the time to reach the required weight 

and body size for insemination, the growth of mammary glands and increases milk 

production, and it is economically important. Protein is one of the factors which play 
important role in growth and body frame development of goats especially at life's early 

stages. Therefore, the aim of the present study was to investigate the effects of different 

levels of crude protein in milk replacer on performance of Saanen suckling kids.  
Material and Methods: Sixteen Saanen female kids with 10 days of age and 4.678± 0.57 kg 

of BW were randomly assigned to two experimental treatments, including milk replacer with 

22% crude protein (22CP; milk replacer contain 22% crude protein) and milk replacer with 
28% crude protein (28CP; milk replacer contain 22% crude protein plus 10 gram of whey 

protein concentrate per liter of milk replacer). The experimental kids were weaned at 64 days 

of age and during this time milk replacer, starter, and alfalfa hay intake of kids was recorded 
daily, and the weight of the goats was measured weekly.  

Results and Discussion: The results showed that average daily weight gain of kids fed with 

28CP treatment was significantly higher (P < 0.05) compared to the 22CP treatment during 
the first month, the second month and whole experimental period. Also, the kids body weight 

at the end of second month for 28CP treatment was significantly higher (P = 0.05) compared 

to the 22CP treatment (16.14 vs. 14.21 kg).  The amount of total dry matter intake (DMI) 
during the entire experimental period was higher (P < 0.05) for the 28CP treatment compared 

to the 22CP treatment (509.65 vs. 459.68 grams per day). There were no significant 

differences among the experimental treatments for the feed conversion ratio (FCR) during 
the first month, the second month and the entire experimental period. In fact, although the 28 

CP treatment had a higher daily weight gain compared to the CP22 treatment, due to higher 

DMI, but it had a similar FCR compared to the CP22 treatment.  
Conclusion: Results showed that feeding milk replacer containing high levels of crude 

protein (28%) can results to the higher average daily gain and subsequently heavier weaning 

weight in Saanen goat kids. 
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�� ���� ��.�	 �	� P�> \� $> ��	�� � (��	�  �	� b��=U� ��U�V�  � ) +�.@2( c �=' �.? `;� . ��� ���� a��D�

 � ( ��� #�� � b���	X W � �� ���� W  �.3� �b���	X P�> (��	�  �U�V� W��?) l$B_� ���� P�>  	� �DU�� �

���? :�=���@ �
�� \� $> :�	�<X � ((_�$�   �B��  �28 ) :�,���" .Y �CP28b�� (   �B�� 	� ��22  :�,���" .Y �

)CP22 �$� ()05/0<P.(    

 �$@� �� �J�K (���G�  �#.&  H��L�����  ��b���	X l��? ��.D��  � (��<=� �.�	 �	� :�� ��  P� ����" �	�

(��<=� ���� ��0�� (�ef� ��0   �B�� �� �.?CP28   �B�� �� (-��3�  �CP22  (� W��B�����  ��	� � `?�� � �� ����" �

(��<=� ���� ��0��   �B�� ��0CP28 �  �B�� �� (-��3�  CP22 b�� �� ) �$�05/0<P .(]0 :��^  ( ��� ���� a��D�

:������ b��=U� �	� (��	�    �+�� ��� � �����	X � �� W � #�� ��� ����(��<=� ��0 (�ef�   �B�� �� �.?CP28 �  

 �B�� �� (-��3� CP22 b�� �� ) �$�05/0<P .(  

 H��L�����  ����� �� \� $> W�.
� Q��J ���� �����	X ��0 �B�� :�� � ��0  �$@� b���	X � �� W � #�� �+��

  �B�� (^�'� �R��  � .`?�.�CP28  �B�� �� (-��3�  � ���d�� (��	�  �	� b��=U� �CP22  ��� �`?��(� W���  n�V�

 $> W�.
� Q��J 	� ��d�� P�> ����  �B�� �� (-��3�  � ������ \�CP22  :�� (� `;� #	d �_���  � .�$�  �� $>��

(��<=� c ��" `���.�  � ( �$? � �?� (DA� c ��" ����  �$>��? ��0 ��d�� �	� b��=U� � �D���; .?  �.�0� $����` 

b�� ������ ���� (D?e' H����G� ���	 �� �� \� $> W�.
� Q��J (� `
-� � ( .�� �	� b��=U� #�'$%� �0 ��d��   �

 �' �$>��? �� ���� ��$�.?�� (D?�� (��<=� �'.�	 �.�� WK��� ���B�  � �D
{� H��I� . )Delaney, 2012(.  

  
K7%: 2. �� ��? :�=���@ :�,���" C%DE� F$G; �I� ���� P�> ��U�V� b��=U� �	� (��	�  � Q��J W�.
� (��<=�  � \� $> �����	X ��0 

 K��4U�  


�V� ���� 

 ���%*�4�� ��=B  

;&-*�&��� 

(%R�� WMU �/ A�B ;&@�7�1) 
3���.N ������&� 
$�7� �L���� 

28 22  

10/0 34/14 86/327 76/291 +�� ��� 
�U�V� P�> ����  

(	�   � #�') 
01/0< 52/12 a80/647  b12/575  #�� ��� 

01/0< 33/9 a65/509  b68/459  W 

57/0 241/0 88/4 68/4 +�� ��� 
�.� �	� 

(#�'$%�)  
08/0 241/0 64/8 96/7 #�� ��� 

02/0 50/0 a14/16  b21/14  W 

06/0 30/11 27/177  8/142 +�� ��� 
(��	�  �	� b��=U� :������ 

(	�   � #�') 
05/0 65/9 a25/230  b74/199 #�� ��� 

03/0 93/8 a66/208  b54/176 W 

29/0 167/0 87/1 13/2 +�� ��� 

\� $> W�.
� Q��J 50/0 094/0 82/2 91/2 #�� ��� 

20/0 103/0 44/2 65/2 W 

a-cH��L� : :�������0 �� n��K (������  � �0 �$D; ���� �� `;� )05/0<P.(  
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 �� r
��� a��D��I�H� F$G; C%DE� :�,���" #�> :�=���@ ��? �� ��=@� ���@ �U�V� (��	�   � =�(��< �0� �����	X 

) +�.@  �3 .`;� �.? �� �X ( H��L� ��J�K (���G�  � (^�'�����  �� (_�$� n�V� o�h� 	� �����	X ��0 �B�� :�� �

 �.0���.�� ��� �� ��� �+�� � #�� ��� W  �����	X � ��n�V� ��D��-�  �B�� ���� CP28  �   �B�� �� (-��3�CP22 

b�� ��  �$�)05/0<P .( H��L�����  �� .`?�.� �$@� (��	�  �U�V� wX  �.3� o�h� 	� �0 �B�� :�� �  

 
K7%: 3.  �� ��? :�=���@ #�> :�,���" C%DE� F$G; �I��=@�� @��� U�V�� (��<=�  � (��	�  �����	X ��0 

K��4U�   


�V� ���� 

��=B ���%*�4��   

;&-*�&��� 

���&�(%R�� WMU �/ A�B ;&@�7�1) 
3���.N ���  
$�7� �L���� 

CP28 CP22 

  5/16 0 +�� ���  

  15 0 #�� ��� ���" wX ���,���" WBA� 

  61/15 0 W  

20/0 87/3 5/250 67/250 +�� ���  

78/0 70/0 2/214 92/213 #�� ��� �DU�� � ��? 

96/0 62/1 99/228 89/228 W  

04/0 00/21 a9/24  b22  +�� ���  

01/0< 72/5 a2/227  b4/167  #�� ��� \� $> ��D��-� :�	�<X 

01/0< 71/3 a78/144  b16/108  W  

03/0 63/0 b8/16  a1/19  +�� ���  

81/0 98/6 4/191 8/193 #�� ��� (_�$� 

71/0 39/4 27/120 63/122 W  

a-cH��L� : :�������0 �� n��K (������  � �0 �$D; ���� �� `;� )05/0<P.( 

  

4 .:;  

  �.3� �J�K (���G�  ����� W P�> (��	�  �U�V� b�� :�,���" ��d�� F$G; ���K  �B�� ����  m��D� nT>�� .�$� ��

(��;$' ���� (��	�  �U�V� P�> ����  � H��L� ( `;� �.? c �=' ��J�K (���G� (�ef� ��0  ���K ��? :�=���@ �� �.?

 F$G;20  �26 ���� #�> :�,���" .Y � ) �$
� � ��Chapman et al., 2017]0 .( ) ����� b0�1"  � :��^Diao et al., 

2008) ��? :�=���@ #�> :�,���" C%DE� F$G; �; �� n.0 �� ( (18 �22  �26   � (P�> ���� M�;��� .Y �

(��;$' ���� H��L� �`U�' #�_��  �$>��? :��D�%0 ��0  �$@� (���G�� $� �����	X ��0 �B�� �U�V� P�> ���� :�� � ��

.�^�0 `?�.�  ���K  �B�� ���� (��	�  �	� b��=U� (22 (� �0 �B�� ���; �� (-��3�  � #�> :�,���" .Y � ����  $�  � ��

b0�1" W��� :�B0 (� � �$� ��d��  :�,���" mG; ( .�.�;  (_�D� :�� (�  $e� ���'22  :�=���@  � .Y �  �����$� ���?

(��;$' (��	�  ��0	��� :��s� � �   �$>��? ��0�B� :�,���" ��d�� F$G; 	� ���LD;� (� 	��� � (D?� ..?��  

 �	� b��=U�b�� (��	�  ��   �B��  �CP28 �  �B�� �� (-��3�  CP22  �  �J�K (���G�  ��� ��$�  ���� n�V� (�

 P�>b�� ��  �(_�D�  � (��<=� .?  ���� M�D;�  � �ef� ��$� b��=U� ��� `
-� ��0 )Davis et al., 2014(.  	� �A�

W��R H�A�  W�s�(��<=� ���,���" 	��� :����  � (��;$' �� (-��3�  � �0 `����U � \�h� ��$�d�� � �$>��? ��0  ��.� ��0

(��<=� (��;$' �� (-��3�  � �0  � �0(_�D�  � ���� :�,���" (� ��d�� 	��� �X  :��s� :�,���"	���� $�  � �.��� ������ ?��. 

)Bugti et al., 2016( .]0 :��^ :�,���"  ����" wX :�,���" ��D��-�  � �$@$� ��0(� �.B&  $�  ( ��$� :��$
�X l$� 	�

W�;  ��-� :�,���" ���; �� (-��3�  � ��d�� �A�q$�$�� c	 � 	� � ��$� ]t��� ��  �� $>�� �0 .?�� )De Wit, 2001(.  

 � (
BA? ��Tt& `U�� (�;$� ( `;� ���� ���� (D?e' H����G�]0 :��^  �DK � c �$' ���D;� +��%D�"� `U��

 ( � �� �U�V� :�,���" mG; �� �B�3D-� z�
� � � ��� � (
BA? ��0	�"�� ��$�  �B��  � �D�� �	� b��=U� .CP28  � 
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 .��B� (�@$�)Chapman et al., 2017( .]0 :��^ ? c �='�. w�^ ��0.�;� we@ �����$� (  �|�U  (
BA?  � �.��$�

(�;$� �� �B�3D-� z�
� � � �� (
BA? ��0	�" ��DU�� )Lesmeister et al., 2004; Sander et al., 1959( :������� .

��  �}D�� (��<=�  � ( ��  `U�� � ��0 � (
BA? (�;$� �#�> :�,���" ��d�� mG; ���K ��? :�=���@ �.�� (� �X +�
�� 

w�^ ��0.�;� we@  �|�U (� H $Y \� $> n�V� ..?�� (DU�' #�_�� ��D��   :�	�<Xb�� ��   �B��  �CP28  +�.@)3 (

 �`;�  $e� ��&�� �� �.���� =��(�  $�\� $> n�V� (A�   �B�� ���� � �� W  � :�	�<XCP28   �B�� �� (-��3�  �

CP22 b�� �� ) �$�05/0P<(  � $-B0 ( :���" H����G� ��� ?�� � ( . �X  �0 :�	�<X \� $> n�V� b��=U� =��

`;� �.? c �=' ��? :�=���@ :�,���" mG; b��=U� �� ���=B0 )Bridges, 2009( .  

 �1�� u�$> (� `;� :AB� d�� :�,���" mG; ��  �B�� ���� (��	�  �	� b��=U� �$
�� 	� ��E� ( `;� �v (� #	d

:�,���"  ���,���" �
��  � �$@$� ��0���LD;�� $�  ..?�� r
��� (���" wX :�,���" ��D��-�) �J�K (���G�  �(�  $��  (

wX ���" ���K �B�� H�
��� W�
R 	� $�$B��:��$�$%' �X �:��U$Dd �	�.�-��"$Dd :��$-�� �  $D�U .?  (
? :��$-�� 

`;� )De Wit, 2001( .:�~	�  .�Dx"���� �A� ���� 	� ��0.�Dx" +��U �D-�	 `;� (  � wX ���" �$@� P� ( � �� 

.�Dx"$A�%' `;� � 	� ( `;� ���� ���� (D?e' H����G� �'.�
-^ ��D�� ��$ ��0 �t� (� � �$�� ���  ���'$%@ 

�� ) .�De Wit, 2001(  ��� ��$��t� H��I� . �X  �0  � � �ef� ��$� �D�� we@ (� � ���� b0� �  c �$' ���D;� ��

.� PB �D�� .?  (_�D� .�A� ���� 	� ��0.�Dx" `-�	 +��U wX ����" 	$,���" ��$�& `h� �$Dx"  $D�U 5 )PP-5 (

�����$� �	�;�.@ ]�-% �  �� `}%< d��  � !A%xB ��0 +$%h�  � ��.D�� ���D;� c �$' (D?��  ��� ��$�. (�  (G;��

PB� W�A�� ��0 ��L-U$��' � �� �Y��& w��B .���� �:0X �]�=��� �=���� !� � #$��%; (�  $� �Ik� (� ��$�& W��K 

�D-�	 ���� l�$�� ��$� ��.�� WB& .� )De Wit, 2001 � ((��<=� �D�� .?  � ��.�� �Y��& �D�� we@ (�  ��0

  �$>��?..��B� PB   

b0�1" ���' b0�1" P�  � )Blome et al., 2003( �; �� (� H��I� F$G; C%DE� :�,���" :�=���@   ��?  ���K)

1/16� 5/18� 9/22 � 8/25 .Y � M�;��� ���� P�> (�� F$G; ��-A� �q��� )�=�� P��q���( (��;$'  � ��0  �$>��? 

:��D�%0 .�D>���" � !" 	�  b?(DL0 	� +�B&� ��0 �B�� ������	X ���B� (��;$' �0  �D� .�.? .a��D� ���� ��� ( 

b��=U� �	� (��	�  )(� Q���� 38/0� 45/0� 56/0 � 62/0 #�'$%�  � 	�  (� ]0 :��^ `
-� b��=U� �	� (� ���� P�> 

�U�V� (��	�  )(� Q���� 51/0� 59/0� 71/0 � 78/0 (�� b��=U� F$G; :�,���" #�>  ��? :�=���@(� H $Y �G> 

b��=U� `U�� .(DA� W��R (@$� :��  ( � (���G�  $e� :���d�� mG; :�,���" (���G�� $� 8/25 .Y � )M�;��� ���� 

P�> (�$� � :���" �� 	� mG; ���LD;�� $�  � (���G� �J�K ��$� `;� � �R��  � ��B ��$�  :��  $e� (���G� a��D� 	�

�$B� z�
�D;� (�$' ( mG; :�,���" 8/25 .Y � :��D�� mG; �������" ���� (��;$'   �$>��? ��0�� ?���. ���	 

:AB� `;� ( �DK F$G; ���,���" ��d�� =�� .��$D� (� a��D� ���A%B& ��D�� �_�� �$?.  b��=U� =�� ����� (���G�

(��;$' ���� �  ���d�� (��	�  �	� (�ef� ��0 ) d�� #�> :�,���" ���K ��? :�=���@ �� �.?26  �� (-��3�  � (.Y �

) :���" #�> :�,���"20 .��$B� c �=' (.Y � )Chapman et al., 2017( .M�;��� b0�1" ��0 (� (D?e' �� �}�  .; 

b��=U� :�,���" mG; �@(� ����,���" ����� 	� ���LD;� �� ��? :�=�� b��=U� ��$� .��@ ��?  �(_�D�  � `
{� H��I� ��  

b��=U� �	� (��;$' �0 ( `;� �.? ���� ���� :�� �� ��T& .�$? �_�� b��=U� `}%< W ��$� .��@ \� $> ����  � 

+$� � �� ��' �$>��? Q
; b��=U� ����  �� �	� �.� (��;$' �0 ) .?Diao et al., 2008(.  

  �B�� (�$'�0 ( `;� �v (� #	d(�ef�  ��b��=U� (� �_�� ( �D���.� �� �  (��	�  �	�b�� �� (��<=�  �� �� �� �0

 �' �$>��?�$? �1�� `�B0� 	� (��<=� �D�� �	� b��=U� ���	 ��$� .0�$>  �� $>�� ��  (� �_�� ��' �$>��? � �� �� �0
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 ���'��? 	� �	�b�� �� (��<=� ���'��? 	� �	� :�� ��d�� ��D-
B0 ( `;� ���� ���� (D?e' H����G� � �.?  � �0

m�3%� ���� Q;��� �	� (� �.�;  ���	 �X  �0 �	�)35  � (#�'$%�� �X�$; `����  � (%' � �� =� c ��" ��0 

)Delaney et al., 2012; Rincker et al., 2011(.  

��B0 a��D� bE�  � (  $� .? �v (��<=� (�ef� ��0   �B�� �� �.?CP28   �B�� �� (-��3�  �CP22 � (��	�   �.3�

b�� :�,���" ���  �
�� 	� :�,���" `U�� � `�B0� u$V>  � ..��$� ��� `U�� � ���" wX :�,���" ��D��-� �
�� 	�

wX H�
��� :�� �;�;� H��L� ( `;� �v (� #	d ���" wX :�,���" ��D��-�  ���" wX :�,���" ��D��-� � ���"

���LD;�� $� � �� �$@� �J�K (���G�  �� (�  $�� ) 	$Dd `}%<  � �;�;� H��L� �.?�v �
�� �� (5/73  W��3�  �

2/5 ) :�,���" � (.Y �9/12   W��3�  �82  ���" wX � .� �� ���.B0 �� (.Y �(� W��� (��<=�  � 	$Dd �d�� F$G;  �0

�� ��$� ..?�� �$; �Bt0 H��I� �� �� .]0 :��^  ���" wX :�,���" ��D��-� =����X (� z$��� a��D����LD;�� $�  (���G�  �

`;� (DU�' #�_�� (!D��.������  �B%�0) �.�	�; `�? r;$� ( �J�K�  c	 � ������(�ef�  �� �A�q$�$�� c	 �) d��

 +����104$%G� � ��J (���X ��0.�;� W��U��" � () w(� �1��  �X �( �� (>�? (���X ��0.�;��� ?�� ( .�� ��$� .

(� �DK�  (��<=� �D%A;� � ��Tt& ���B�� ]D-�; r;$�  �0���LD;�� $� ��Tt& (�;$� � .?  (� � (DU�'  ��R-  �D%A;�

���; (��<=� �� .���' �_�� �0  

�� $Y  � ( `;� ���� ���� (D?e' H����G�  ���@ :�,���" mG; ( 	� b��  �$>��? ��'.�� �$E��  � �U�V�

	��� �X  �0���' �U� �.� 	�  � �� y��� 	� .��� .
  � � �� (� W�.
� 	� !" �X �U�J� ����3� �.?�� )Castillo et al., 

2001; Sutton et al., 1998; Wright et al., 1998(  ���B0  � �� y��� 	� wX �U� b��=U� �� � �� �U� b��=U� �

�� ?��. )Bankir et al., 1996(  �(_�D�  �  �&��  (��<=� r;$� (��	�  �U�V� wX b��=U� �� �0   � ( �R�L�� ��$?

(DU�� l$B_� � .����� �.0��� �J�K (���G� a��D�   �B��  � ��d�� :�,���" n�V� ( `;� :�� ������ �0CP28   �

  �B�� �� (-��3�CP22 �3�� (�� b�� �� (��<=� �.�  � :�,���"  .`;� �.? aD�� �0  

  

5 .)=��/  ,��> �-��?5'�� �  

�� (@$� (� `�B0� �	� 	� ���'��? (��<=� ��0  �$>��?  � .��  c ��" �X  �0(� ��$�& :�=���@  � (%' ��0 =� 

���? � �� `���& (� a��D� (���G� �J�K ( ������ H��I� `
{� (�ef� :�=���@ ��? ���K F$G; �d�� :�,���" 
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