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Abstract  
The aim of this research was to investigate the effect of adding fat powder and flaxseed oil in milk on performance, growth, health, blood and 
rumen parameters of 45 suckling calves (avarage body weight = 38 ± 0.5 kg) in a compeletly randomized design in 10℃ of average 
temperature from d 3 to 30 of age in individual boxes. Experimental treatments included: 1- basal starter and milk without fat supplement 
(control) 2- basal starter and milk with fat powder (10 g/liter of milk) 3- basal starter and milk with flaxseed oil (10 g/liter of milk). Daily 
weight gain from d 3 to 30 and weight at d 30 were higher in flaxseed oil treatment than control treatment (P ≤ 0.05). Calves fed flaxseed oil 
treatment had higher hip height than control treatment at d 30 (P ≤ 0.05). Blood cholesterol concentration was higher in control treatment 
than flaxseed oil treatment and blood cortisol concentration was lower in flaxseed oil treatment than control treatment (P ≤ 0.05). The ratio of 
total protein to albumin in flaxseed oil treatment was lower than control treatment (P ≤ 0.05). Ruminal parameters were not affected by the 
experimental treatments. The results of this research indicated that using of fat sources including linolenic acid as flaxseed oil in milk have a 
positive effect on the performance, growth and health during the first month after birth of dairy calves.  
 
Keywords: Daily weight gain, dairy calf, feed intake, saturated fatty acid, unsaturated fatty acid. 
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T� ^�� � ���������� �&���� �0:3 ���+ .���.��"3 ��
Z 

 &�� �� �1.,+30  !
��&D�J &�
n �_� �9�93 ��`�  )/� 

+ ��/� &� �_�0"���  ����: l1m �-m��*� � ��0�  ��
�0 �

D  �"�&���� �0:3 �� .�+  �9� �: ;�� �" 3�&�10 �-0�  &� ��09

��
Z ��m &� �1.,+� ��� ��1/�  �+ � ���  �-0�  � &� ��090� 

�N�����
Y 25 ��� � ��+ |�-p� �m��3 9��D $�%��0� 

 �0��"3 ���:�G����� &�: ��A� � �� ��t�� \�� �)Varian 

CP 3800/3380, UK��� �� ( 320 - ����  �E�� �� ���:
� 

�+.  

����$�� &� ���N� � �� �" ����� SAS  �p��)1/9 (��
� 

GLM ) ��� 3���1 �	� 3���� j�Nm .���+ �
�%G (

��"�C�  (��& ���� j��m �&����:0�3 ,G�����+ 

)Repeated Measurement( �
��Mixed   ���) ���+ �
�%G

2�� ( �+ ����: ���. �d�
j�� �0� �0A��0���G ^�� �� �"� - 

����� � .�S� lu  ���� 	_�� ����m�� X	� ���+ ��
�d�.   

 �u���)1    (                                    Yij =µ+Ti+ eij   

) �u���2(       Yijk = μ+Ti+eij+tk+(T×t)ik+β(Xi-x)+Eijk   

 �� �� ��� �
�  (�" Yij ( ��"�C��� ) �  |���� ���D

(������ �0b��) )Nm ��� µ O� �0A��0�� Ti(  ���i   �0��

��.0G( eij  (�C
��&D 3�u2 ��� (tk (��& ��� ((T×t)ik  ���

 (��& �� ��.0G !	� U"��β(Xi-x )  � &� )
���� ���

Eijk �� ����.0L�� x��
���.�+��  

  

��� 	 ����  

 (]���2 '�F� ��  3��� �0+ K0��G �� ���� &� ���N� �
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 ���&�� &� !
���� � ]���2 '�F� �"�&�� �G � )14  �

15  �G30  ���E) )+��� (�:&��3 &� !
���� ��0� ��� .(

 �G �  &� ���&��30 �9� �: �� �:&�� ��� ���� �� �
�"

�9� �: �
�  &� ����� )��
�� !0� �" ) ��� �G05/0P≤.(  

���� &� ���N� � (j�_9�u� �2�� �� � �"�0: 3�"

���� (O0:��� ���� (U9�� ���� �	��� ����0S  ���� � ��-�

 ���&�� &� !
���� � ]���2 '�F� �� 3�0�WG �0�

�9� �:  ) � ��+��� �"]13[ ���� Z��	� '�F� �� �0� �2�� .

 !
���� � ]���2 '�F� !"�� �0+ �
�A
�E K0��G ��

�9� �: �� �� ���&�� &����� ^���: �" ���]22[ (O��d� �� .

^���:��0E �� ���� ��E� �
�"m�� �� 3�"T�� ���� � 

) � )N"12 Y.� K9�L �� (�m�� 3�"�0 � �.0�-� 3�"

\�� �� ) ��� ���� �0	�." � Y0	9�	09 �0 � �#
�10  �G20 

Q��+ ������	� K0��G �� �m��  '�F� ��0� (��		�

 �"�&�� �� �0�WG ��� �� ���&�� &� !
���� � ���&�� ]���2

�� (]���2 '�F� ��-  )09�_� !
���� O09��" (�2 3

 �� �0�WG � Y0	9�	09 �0 � �� �,09����� � �	.
� � ��

)��S 3�" �1F/ U��0  � ^���: ��A� � -  ������"

 ) � ���� !
����]5 (8  �18[.  

 $/#�	_� ���pC� �  �� ���� q-�p� Z��	� '�F�  ���

 ���E) ��1�4�9� �: ��� (( )��
�� ��� ���� �� �
�"

 &� �����30  �:&�� �	�+�� �"�+ ���: �� )1�� 3�GT��

)05/0P≤��0E )1[� j���� .( �� ���� O.,� 3��S 3�"

�C� (���&�� ]���2 '�F� ��0� ��A� � �_ �G ��	"�

�9� �: �� ^���: ��� ��� ���� � ���� ���� ��.0G 3�"

 &� ����GT�� �� �%	� )
�`� �� ��30  �� �
� �� �:&��

 �+ ��.0G]11[GT�� . &� ����30 �9� �: �� �:&�� �
�"

 ���9� �: �� ����� )��
�� ��� ���� �� (�"�+ 3�"  ����G

�9� �: �
� �,09����� � �� ��� �� Y0	9�	09 �0 � ��  �"

 �+�� ��� ���� �� ��E��]11[.  

���� )VG 3�"&�� � Q���� ��.�  '�F� �0�WG )VG

 ���E) �	���A� ���L ���� Z��	�5�� (( �G � ) $���� 3��� �

14  �G �  �30 �9� �: (�:&��  )��
�� ��� ���� �� �
�"

U� ����� �9� �: &� �G ) ��� �"�+ 3�"05/0P≤.(  

  
 >��@3�:�,8; �� U#�89 V$W  !��?�� � �?� �1�)# (U#�89 V$W  =4%"�4  $� !�$3 X��Y  2��&  V$W  $/# .#8@ ���� 

    ��.0G1     ������� � 3�u2
�0A��0� �"  

�	_� lu  3���  
  �"�+  ���� ����  ��� ����  

(&�� �� $�:) YC2 ���� '�F�2          
3  �G14 �:&��  5/52  2/70  1/69  2/15  9/0  

15  �G30 �:&��  7/209  1/266  9/268  1/22  1/0  
3  �G30 �:&��  7/108  6/133  7/135 3/10  27/0  

 &� !
����(&�� �� $�:) ���&��          
3  �G14 �:&��  4/358  9/273  0/346  7/59  1/0  

15  �G30 �:&��  5/450  2/447  3/525  3/60  5/0  
3  �G30 �:&��  b2/375  ab5/400  a6/450  0/61  03/0  

]���2 O
�1G K
�e            
3  �G14 �:&��  1/0  3/0  3/0  09/0  2/0  

15  �G30 �:&��  4/0  5/0  5/0  09/0  5/0  
3  �G30 �:&��  2/0  3/0  3/0  01/0  9/0  

a-b!&+  (X.�� $� �� Z����  V�$H �� G�[�# Z���� : ) P,# �#�05/0P≤.(  
1 (1 - A�$
 �$�"�&B(���
) !�$3 J	5  ���� $4
 � �.�\ ��&&B( 2- A�$
 �$�"�&B�� �.�\ ��&&B !�$3 ��8\ ���H $4
 �#$	�  ��8\ ($4
 $�4: �� G$; ��)

(!�$3( 3 - A�$
 �$�"�&B �� �.�\ ��&&B (���B =R�� ($4
 $�4: �� G$; ��) ���B =R�� ���H $4
 �#$	�  
2$4
 ]<9 ���  V$W  Q��H# ���� (  
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 >��@4 �?� � �#8Y<" =, $� !�$3 X��Y  2��&  V$W  $/# .30 �:�,8; �� !;?���#8@ ���  
    ��.0G1    

������� � 3�u2  �	_� lu  3���  
  �"�+   ��������  ��� ����  

(&��) ���pC� Q��+ �   2/20  1/20  2/20  3/0  9/0  

($�:�-0�) �09�� &�  1/38  3/38  6/38  3/1  9/0  

 &�30 ($�:�-0�) �:&��  b6/48  ab8/50  a0/52 5/1  05/0  

a-b!&+  (X.�� $� �� Z����  V�$H �� G�[�# Z���� : ) P,# �#�05/0P≤.(  

1 (1 - A�$
 �$�"�&B�.�\ ��&&B (���
) !�$3 J	5  ���� $4
 �( 2- A�$
 �$�"�&B�� �.�\ ��&&B !�$3 ��8\ ���H $4
 �#$	�  ��8\ ($4
 $�4: �� G$; ��)

(!�$3( 3 - A�$
 �$�"�&B �� �.�\ ��&&B (���B =R�� ($4
 $�4: �� G$; ��) ���B =R�� ���H $4
 �#$	�  

  
 >��@5�W9�
 $� !�$3 X��Y  2��&  V$W  $/# ., ����:�,8; P 6�#8@ ���  

    ��.0G1    
������� � 3�u2  �	_� lu  3���  

  �"�+  ���� ����  ��� ����  

Q���� ��, �            

3  �G14 �:&��  2/2  9/1  9/1  1/0  3/0  

15  �G30 �:&��  9/1  9/1  9/1  2/0  9/0  

3  �G30 �:&��  1/2  9/1  9/1  2/0  7/0  

����  �E��) $���� 3��� (���:            

3  �G14 �:&��  a0/39 a0/39  b4/38  06/0  04/0  

15  �G30 �:&��  0/39  0/39  9/38  05/0  06/0  

3  �G30 �:&��  a1/39  b9/38  b9/38  06/0  03/0  

(&��) ���� )VG 3�"&��            

3  �G14 �:&��  1/0  7/0  6/0  2/0  4/0  

15  �G30 �:&��  6/0  5/0  4/0  1/0  6/0  

3  �G30 �:&��  8/0  1/1  0/1  2/0  2/0  

a-b!&+  (X.�� $� �� Z����  V�$H �� G�[�# Z���� : ) P,# �#�05/0P≤.(  

1 (1 - A�$
 �$�"�&B(���
) !�$3 J	5  ���� $4
 � �.�\ ��&&B( 2- A�$
 �$�"�&B�� �.�\ ��&&B !�$3 ��8\ ���H $4
 �#$	�  ��8\ ($4
 $�4: �� G$; ��)

(!�$3( 3 - A�$
 �$�"�&B �� �.�\ ��&&B (���B =R�� ($4
 $�4: �� G$; ��) ���B =R�� ���H $4
 �#$	�  
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 Y0�9�	09 �0 � �� ��
�d� �� \�`�9� �e��  � ���* 

 ) � ��+ )��� �	.
� U��0 ]11  �12[ �C� . ����

) � ��+  Q�1+��0� \�� 3�"�0 � &� ���N� � ��

�� �#
�  ��� ����������+ U0�-� ��  K0��G ��

 ������	�Q��+ ��		�  ��1[� �	.
� � �� �0+ �
�A
�E �

 ���� ���." ���� �0���
�  ��0� (� �� �
� ��� �� �� �"

 �-2��� n
�J &� ()C" � ��`� �0��9��	
� �-.E &�)

 z �0� �� !"���� ���
�0���
�  ��0� !"�� . �"

 ��0� ����� �� � ��+ \�`�9� &��� &� )_��.� �� �%	�

 (��` � �� *��� )
�`� �� � T�� $���� 3��� (KG

�9� �: �� �� ���� )VG 3T�� 3�"&�� !"�� �"
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�� ���
 ]16  �15[ ���� '�F� (���� '�F� �� ��*/ .

��� )10 �G 15 �9� �: ��0E K0��G �� (�m�� �0� �"

 ��+�� ��N	G 3��.0� � $���� 3��� !"�� �� ��1[� j����

) � ]8[����
 �� X
��� �
� . U" �e�S �_9�u� 3�"  �� ��

 � ��������� �0+ �� ��� ���� ( � \�`�9� !"�� �/��

�9� �: �
�  �� )1�� ��� ��� �� $���� 3��� $�/ .�+ �"

�0�WG ��� ���� )VG 3�"&�� � Q���� $��L �� ��� �

.�+�� ���� ���F� &�� �� |���� ) � �,.�  

�2�+�+� 3�"  ��  (�0� (s0" �-.E &� ��-, �

 )VG �	0  ��NL ��� � ��:��E Q�NG�� (�� � ) �

�0�WG ���� Z��	�  )��A� ���L ���E)6(.  Q�NG�� ���

 �� �A930 �9� �: �� �:&��
�" �� ���� ���� 

!0� ����� '�F� �G  &��9� �: ��� �"�+ ���: 3�"

)05/0P≤ .(�0�WG $�/  �� �
�  ���� � ���� O.,�

0 � 3�����  �� ) � Y0�9�	09�F2�+ 3�" )-, � �+�

�9� �:�" !0� ) � ��+ ^���: �G]10[. 

  
 >��@6 $� !�$3 X��Y  2��&  V$W  $/# .^9�
��� !��5,# �
� �:�,8;��� �#8@  

    ��.0G1    
������� � 3�u2  �	_� lu  3���  

  �"�+  ���� ����  ��� ����  
���� ) s0" �� �-m�� (���            

��� &��  5/20  5/20  2/21  3/40  4/0  
 &��30  2/22  0/22  1/22  1/29  2/0  

���� ) s0" �G �0� �-m�� (���            
��� &��  5/25  8/25  8/25  6/42  8/0  

 &��30  6/26  5/27  2/27  6/32  3/0  
�0� �� �-m�� ���� ) (���            

��� &��  7/9  8/9  3/9  3/0  4/0  
 &��30  5/10  7/10  6/10  2/0  8/0  

�� ��  ��� ���� ) (���            
��� &��  1/12  2/12  1/12  3/0  9/0  

 &��30  0/13  6/13  5/13  2/0  9/0  
) � ��  ��� ���� ) (���            

  &�����  1/11  5/11  4/11  3/0  7/0  
 &��30  6/12  7/12  6/12  3/0  9/0  

�A9 Q�NG�� ���� ) (���            
��� &��  4/87  1/87  3/85  1/1  3/0  

 &��30  b 3/94  ab 2/95  a 7/98  8/0  05/0  
��:��E Q�NG�� ���� ) (���            

��� &��  1/81  3/80  4/80  1/1  8/0  
 &��30  5/89  1/90  8/89  6/0  8/0  

�	0  ��NL ��� ���� ) (���            
��� &��  6/85  1/88  3/87  0/1  3/0  

 &��30  3/97  5/98  2/98  0/1  8/0  
a-b!&+  (X.�� $� �� Z����  V�$H �� G�[�# Z���� : ) P,# �#�05/0P≤.(  

1 (1 - A�$
 �$�"�&B(���
) !�$3 J	5  ���� $4
 � �.�\ ��&&B( 2- A�$
 �$�"�&B �.�\ ��&&B�� !�$3 ��8\ ���H $4
 �#$	�  ��8\ ($4
 $�4: �� G$; ��)
(!�$3( 3 - A�$
 �$�"�&B �� �.�\ ��&&B (���B =R�� ($4
 $�4: �� G$; ��) ���B =R�� ���H $4
 �#$	�  
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O.,� '�F����� K9�L ��) ���� 3�" 3�" ��+����

 ��0E K0��G �� (U0�-� ���9� �:O��L j���� �"  �� �`E�G

 ���� ��-, � j�Nm]24 (11 (15  �16[�� .  j���� O09�

O,+ �� Y0	9�	09 �0 � �0N� &� ���N� � (��p� � 3�0:

��0E �0 � 3T�� )1�� 3��S � T�� ���� �� 3�"

��p� � �+� Y0	9�	09�� KE�� �� �"  ��+]12  �11[ .

 �� Q�1+��0� \�� 3�"�0 � '�F� )��� �0� ��0J ��0E
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� �� ) � ����  �+� � ����:

��p� ��� Z
��G �� �" �		�]21[����
 �� X
��� �
� . 3�"

 �� ���� )d��u� �A9 Q�NG�� )Nm ���� �� �_9�u� �
�

 �� Y0	9�	09 �0 � 3��S ��� ���� )1[� !d� �%0��

�A9 Q�NG�� !
���� �%0�� �� � ��p� � �+� �� .�+��  

���� z���0� (���-: )5-� (�0��19D ($�G �0�G��� (3�

 )VG �0	0G��� � &�G�N�� �09�,9D�0�WG  �� ���� Z��	� '�F�

�	���A� ���L �0+ K0��G  ���E)7 �����-� )5-� .(

�� j��m �	_� �A
� ��.0G �� &� �GT�� �"�+ ��.0G �� 3���

��� )05/0P≤0G��� )5-� .(: �� �2 ����9� �  3�"

'�F� ��		�  (���U� ���� �"��.0G �
�  &� �G  � )1��

�� $�G �0�G��� �9� �: �� �2 �0��19D 3�"'�F� ��		� 

���� ���� !0� �"��.0G �
�  &� �G ��� )05/0P≤ .( ^���:

 ���:�� ���0� �	� �� \�� 3�"�0 � '�F� �� ) � ��+

 �� �2 �����-� ��0��� O09�  \�� 3�"�0 � !d�

�� � �0 �,0N
�� � �� Q�1+��0������-� 3�"(  !
����

��  �"�]9[ �� . (�C"�#� �� ����0S ���� ���� '�F�

 ������	�Q��+ ��		�  �� �2 �����-� )5-� �9� �:

��� !
���� ]10[����
 (X
��� �
� '*2�� . �e�S �_9�u� 3�"

K0��G �� ���� Z��	� '�F� �� ��� �C�  )5-� �0+

����� !"�� �"�+ ��.0G �� )1�� �� �2 �����-�.   

  
 >��@7�7&,#$1 $� !�$3 X��Y  2��&  V$W  $/# .�:�,8; �� !"89 ����#8@ ��� 

�%	 ���  
  ��.0G1    

������� � 3�u2  
  �	_� lu  3���    

�"�+  ���� ����  ��� ����  ��.0G  ��&  ��.0G×��&  

�-0�) ���-:  �� $�:� � ��09(  8/107  1/109  8/107  4/1  7/0  05/0  6/0  

�-0�) �����-�  �� $�:� � ��09(  a 3/118  b 1/111  b 1/105  3/3  05/0  3/0  8/0  

���� z���0� �-0�) 3�  �� $�:� � ��09(  1/19  9/17  9/17  8/0  5/0  4/0  8/0  
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