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The effect of feeding essential oil of Pistacia atlantica Kurdica gum during 
the suckling period on pre and post-weaning growth performance of Sanjabi 
male lambs using 30 male lambs from an estrus synchronized flock of ewes 
was carried out, in the form of a completely randomized design with 3 
treatments and 10 replications. The lambs were divided into three groups three 
days after birth. The first group received no essential oil, and the second and 
the third groups received a daily dose of 0.8 and 1.6 ml until weaning by a 
drenching syringe, respectively. Lambs were weaned at 100 days of age and 
were raised for 10 weeks with the other herd lambs until 170 days of age. 
Feeding the essential oil increased weaning weight and post weaning daily 
weight gain. The blood glucose of lambs during the suckling or post-waning 
period did not change due to feeding the essential oil. Lambs received the 
essential oil had lower blood cholesterol, triglyceride, total protein and higher 
urea and albumin to globulin ratio. Feeding the essential oil reduced blood 
malondialdehyde levels but increasing the level of the essential oil did not 
further decrease this metabolite. The results showed that the essential oil as a 
new feed additive has a good potential to improve pre and post-weaning 
performance of lambs when fed during the suckling period. Since, increasing 
the level of the essential oil resulted in no additional improvement in the 
performance of lambs therefore, a daily dose of 0.8 ml is recommended. 
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  �
 ���C ��8�N�	��: � �� �& w�&�� �'<�	 ��8

 ���
 �8 �	�N&	�& �	�,� �
	
 .�D �NS�� ��� �
 H���� �'KN� ��8 ��<�� H��x � �D� 
���F� �
  4�� �	�& �'8�<2

���2 �)1( �
	
 �  �& w�&�� ��8�L,0	�S ��C ��8 4�� �	�& �)2( " ����Mixed  ".�D ��)L#  

 �e&	�1                                                                                     (Yij = μ + Ai + Tj + b (x-x1) + eij 

�� ��2 �
 ij Y� }��8��� µ }]'���'� �I	 �Ti }��F'# �I	 �Aj }�	�'a �I	 �b (x-x1) H����� �'KN� � �eij�  ��eC

�����2 �� .�D�&  

 �e&	�2                                                                                      (Yijk = μ + Ti + Itj + Titij + Ak + ei   

 ��	 �
�] ��e&	� Yijk �}��8��� µ }]'���'� �I	 �Ti� �I	  }��F'#Aj� �I	 }�	�'a Itj�	��	 ��� �I	 �  ���'�Titij �I_#'� 

 ��� �
 ��F'# �eij� .H0	 �����2 ��eC  

  

3 .-.� � /01�  

�
	
  �& w�&�� ��8�D� 
���F� �� 
	
 ���� ��&  ��8�
�HS� ��,,� B��0	  �D� 	$'& �# � ��a�� �
 R8D'��	�C� � �

 ���	�C�'D 	 B: R8 ��
�& �	
��C�&)05/0<P }4��f ��8 3  �4 .(���	��C de0 �#b�& B��0	 c��& 
�-g& $'& �# 


���F� �D� ��� .�f�#�& �& �2  ��	)S	�$  
���F��D� � 	)S	�$ �� �	
 �8� ��,,��	�%�� �# �a �
� ��N6&	� �&  �D�

���
 &'] �<�# � ^�, �NM8 B: 	 D'��'� �� ��� ]�	 �H0	Q ���
 a'#�� 	�&� ����,,��	�%�� �	�f H0	 �	� �D� 

� �N�V0 H'/k� �
 	�] ���
 �� ��	�# �Q �I	  ��������& 
���F� � N�V0�  �	
�ND	
 �D�& ]21.[  

  
 LB1M3 . �D� 1H" ��2@�0 �� �B 9�"� F�G �6������ ���JC� "�%���H ��)  

��& �� ) �8(�����'�  
W�e0 ) B��0	��'� (�� �
 �N'<  

SEM  P-value  
�MG  8/0 6/1  

�<�# ��  07/5  76/4  63/4  8/0  212/0  
 ���Q �8���  b72/11  ab90/12  a14/13  40/1  025/0  

�8���
 ���  b47/17 a17/19 a75/19 52/2  031/0  
�0 �� �8��� )(��'��'D 	  b45/28 a17/31 a30/32 47/2  003/0  

 �� $�	)S	) ��	��(�� �
 ���         
� �# �<�#Q �8���  b222  ab271  a283  58/52  040/0  

��8���
 �# Q�  192  242  220  15/68  222/0  
 �# �
�0 �8���  b366  b367  a418  11/73  049/0  

 �# �<�#�0 �8���  260b 293a 307a 11/88  001/0  

a-b��:6��$ /B��7 : �C'$ #��>$�6 YB�� �� �	�" �) "� �)  9�� "��)05/0<P.(  

SEM��:6��$ �"�16�?�� ��\� : .�)  



458                                        ���� ����	
�� ��� ����� � ���� ���� � ������1401 

 LB1M4 . �D��� �B 9�"� F�G �6���  �< ��B���I��H �� ��� �)���JC� �  

��& �� ) �8(�����'�  
 W�e0) B��0	��'� (�� �
 �N'<  

SEM  P-value  
�MG  8/0  6/1  

��  �����'��'D  b45/28  a17/31  a30/32  47/2  003/0  

 �
 ��135 ����  b96/34 a38/38 a72/39 2/2  002/0  

 �
 ��170 ����  b57/41 a45/45 a79/46 1/2  006/0  

 �� $�	)S	) ��	��(�� �
 ���         

 �# ��'��'D 	135 ����  b186 a 206  a 212 18/40  034/0  

 	135  �#170 ����  b188 a202 a202 28/41  039/0  

a-b��:6��$ /B��7 : �C'$ #��>$�6 YB�� �� �	�" �) "� �)  9�� "��)05/0<P.(  

SEM��:6��$ �"�16�?�� ��\� : .�)  
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 EFG B��0	 �
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 Q',�# �
-D'� �0 ��D���:�� �	)'� $�	)S	 �& �L,� ��-F�D � �<2 �
�� �Q�C �
��  ��C ]'5#��:] �D13[ .R8 ]',^ �

	�] B��0	 c��& 	)S	�$ 10 �G�
 �/Ff'H `� �N��&� �8 � $8�� `&�Y  �f�#/Ff'H �����N� �8 �D ���
 �/<�e� �
 .

 ]�	$8�9: �	��  �� ��
�� 1�	)��� HC�
 EFG B��0	  |�	�D �
���& �,# �& �L,�  �& �N-u� (	�I	

�'R6'����	��� 1�	�� ���N0
 ��8 � 	
 �JK� 
	�� sJf � Rt8 
�-g&] 
�14	 �
�MN0	 �
 .[ B��0	  HC�
 ��'���� 

 �
�� ���a �� HC�
 EFG B��0	 �,��� ���Io�  ],': �M<2�� �D�&� 	)S	�$ F%#'� �-F�D ] �D ��8��� �	17 	 �[

 �S�.�
 1�	)�  ���
de0 8/1 �'�� <'�N� B��0	 EFG HC�
 �� H6�	�N� z0�: X0�,� �D� 	�  �
��& �8� �	��: �

	�
�L ] �,�9[ . �& �<�# ��& 	 �k�a �/<�e� �
��& �8 �<�a�
 ��D ���	��C B��0	] ��S �/<�e� �
 ��9 EFG B��0	 [

��& �& �	��: ���
 �
 �� HC�
  .
�& ��D ���	��C �8	�] (��M# �
 ��a�� ���	��C B��0	 ����	�# ��� 	 `�� (��M# �
 

,^'] �N��L� �D�&� . ���� �'<�	 `a	�� �
 �-F�D �F� �& �'I_# �& �� HC�
 EFG B��0	 ��	�� i�T�� ��	�#  �& �L,�

 $���2 �
 ��'��'D 	 B: ��a�� �
 p	��C �
�&�k�a  i�T� �L'N� �
 .�D$'& �#  X-0 B��0	�S�k	  �� 

��  ��k�a �/<�e� �
 .
�D�& �f�# �& (	�I	 �k �'&��� ��M<2 � �N& :'],  ��� HC�
 EFG B��0	 �
4�FNa	 �� 
�� �� 

B��0	 EFG HC�
 �� �& I_#'� H-u� �& �'����	���'R6 �8� ���N0
 1�	�� Xf�� 
�-g& t8R 
	�� JK�� � N��
'�L 


�-g& 
���F� �D� ��& �8 ��D �D�& }i�T� ��	�� de0 6/1 � 8/0 �'�� <'�N B��0	 EFG HC�
 �� �	�& ��& �8� 

D'�	�C� �� ��	�# �& I_#'� �& �F� �-F�D �
 `a	�� <�	'� ��� �X-0 
�-g& �
�& p	��C  $�	)S	 v��. 	Rt8 
	�� 

JK��  
�D]134�0 �
 .[  � �D� 
���F� $�	)S	 �	�& �'C	 ��8�	
 ��	Jx �
�& 
�-g& �
�)S	 	 ��8� �8�  ��	��C

B��0	 ���F8  �8�
�MN0	 ��D ] H0	6.[ B��0	 �8  X�x	�& H��  (�-'��#��Io�$�	)S	 X-0 �  
���F� �D� �
 �	


�� ���D �
 .�0��&  h�N%� ��8B��0	 �N��& �k H'<�/S �8�  ���� 
�C 	�
	
 ��	  ]�	��9�� B��0	 �8 �� ��	�#  ��� �&

X-0 � 
�	J�& �'I_# �-F�D �'F%#  p	��C i�T� 
�-g& 
�-g& ��	
 H�V0 
�D ]10.[  

 ��C )���� de0 HS��� �	�Y B��0	 h�N%� W�e0 �'I_# H"# ��'��'D 	 B: � ���	�C�'D ���
 �
)4��f ��8 

5 � 6.(  �N0	� ]'F8 �
1�	)� ��D �� H0	 �
�MN0	 	 8/1 �'�� <'�N B��0	 EFG HC�
 �� �& H��x )���� ��C 

��& �8� �	��:� �&  
�& �'I_#]9.[  
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 LB1M5 . �D� �6��� �B 9�"� F�G#JC���� ��  �6%� ��)���  ���JC� ��)���I��H �� �N^  

�8�N�	��:  
W�e0 ) B��0	��'� (�� �
 �N'<  

SEM  
P- value  

�MG  8/0  6/1  ��F'#  ��F'# ×���  

) )������'� �0
 /��� (�N'<  17/75  33/73  09/80  08/4  51/0 10/0  

�) 4��N6���'� �0
 /��� (�N'<  a33/90  a83/76  b67/57  22/4  0001/0  63/0  

�� ��#'6'��� )��'� �0
 /��� (�N'<  a58/52  b25/32  b75/21  37/3  0006/0  29/0  

) ���	��'� �0
 /��� (�N'<  b80/58  a33/37  a50/39  58/2  0001/0  0006/0  

) `� ]'5#��: �0
 /��� (�N'<  a53/6  b90/5  b66/5  13/1  02/0  47/0  

<�&��� /]'��-<2']  b86/0  a31/1  a40/1  5/0  0001/0  41/0  

a-b��:6��$ /B��7 : �C'$ #��>$�6 YB�� �� �	�" �) "� �)  9�� "��)05/0<P.(  

SEM��:6��$ �"�16�?�� ��\� : .�)  

  
 LB1M6 .�D� �6��� �B 9�"� F�G #JC���� �� �%� ��) ��� �)���JC� � ���I��H �� 1'�  

�8�N�	��:  
 B��0	 W�e0)��'� (�� �
 �N'<  

SEM 
P- value 

�MG  8/0  6/1  ��F'# ��F'#× ��� 

) )������'� �0
 /��� (�N'<  20/84  40/83  20/89  88/3  54/0 12/0  

) 4��N6����'� �0
 /��� (�N'<  a 30/99  a 60/87  b 70/68  85/3  001/0  65/0  

�� ��#'6'��� )��'� �0
 /��� (�N'<  a 50/51  b30/36  b 30/33  20/3  00065/0  32/0  

) ���	��'�  /����0
 (�N'<  b 59/66  a 13/45  a 20/46  18/3  0001/0  0004/0  

) `� ]'5#��: �0
 /��� (�N'<  a 10/6  b 10/5  b 98/4  01/1  03/0  31/0  

<�&��� /]'��-<2']  b 79/0  a 01/1  a 10/1  05/0  001/0  39/0  

a-b��:6��$ /B��7 : �C'$ #��>$�6 YB�� �� �	�" �) "� �)  9�� "��)05/0<P.(  

SEM��\� : ��:6��$ �"�16�?�� .�)  

  

���,8� �� ��& �8 �& ���	�C�'D ���
 �
  B��0	�� HC�
 EFG  ��JK# �L,0	�S de0 ����D  �,��� ��C ��8 ]'5#��:

 �`��#� ��'6'���  ���	 �R� �# 	 �L,0	�S ]�	 �	)'� de0  �8�D ���� �
 �8 
�&)05/0<P .( de0 �
 4��N6��8/0 

��'� �,/� (��M# (��'��'D 	 B: � ���	�C�'D) ���
 �8 �
 �� �
 �N'<  ���� �& ��	 �ND	�� �8�D ���� �& ��	
 ��0

)6/1 �'��  iVNC	 (�� �
 �N'< �,ND	
)05/0<P .( �S�. 	��& �8 ��
�HS� ��,,�  ]�	) B��0	 ���	�C�'D ���
 �
 �8 �


 (��'��'D 	 B: �
	�	�  H��x]'��-<2  �&<�&���'�#b�& ��0 ]�  �& H-6���& ��8  ������
�& �8�D )05/0<P .(

$%& � ��C `� ]'5#��: �8� � �2� �& ��	�#  �
 �����<��)'S (	�''K# � ��JK# H'/k� �&���	 �	�& ������ �	�,�


�D �
�MN0	 (��	�'a ]19[`� ]'5#��: 	 ��#b�& de0 . � ����� �	 �� �8
8�'� B��0	 ]�  
�-g& �
 H0	 ]�F�

z0�: �8� �ND	
 $!� ����,,��	�%�� �,F�	 �D�& ]8  �18[ Ub�FNa	 . �� HC�
 EFG B��0	���� 	 �
�MN0	 �&'R6  ���8

� $8�� 	� ��C 4��N6�� de0 �sJf � )N,0 ��g� �+S
 �,����  ��C 4��N6�� �b�& de0 ����
 i�. 	 .�8


��8���  �
 ��D�: ]',0 ]'� H0	 ]�F��& `'<
  �L,� �� �D�& �'D �&�^ �#b�& R6'<�&�N� � �'D v��. 	 ����	 HS���


�& �F�  �-F�D ��g��
�H � ��C 4��N6�� de0 $8��� 
�D ]5.[ ��F8 ��. ��UV-Y �D ���  �� HC�
 EFG B��0	

 � s�^ ��8�'0	 ��8�'j�,:�# ��<�,S (�-'��# �,��� ��'M� (�-'��# �	�	
4��N0	 �8  �
 ��'j�,:�# (�-'��# ]�	 �� H0	

(��	�
 �� 4��N6�� $8�� c��& ] ���D23[. ��# �� ���'6'�� B��0	 	 �
�MN0	 |0�# ��	�#  �8�'� ��8�& �e0	� 

 .
�'� �	�Y �'I_# H"# p	��C i�T� �
 �''K# �
w�-#�	 �& �	)'� H��x 5#��:'] `� ��C ��0 ��& �8� �
�HS� ��,,� 

B��0	 EFG HC�
 �� 4�FNa	 �� 
�� �� de0 �����8 �D� ��  �k�a $���2 �
�	��	 �'� ��� ��#b�& �D�&  �	�] 

�����8  H0	 ]�F�J:��M��� ���x �4��0 �8 	� H-6� �& 0	'�8� ��2'�, � B~0 �!&	� �2 �8 �
 4��0 	� 	)S	�$ �
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] �D�&19 .[ �# �<�# ��� 	 �� HC�
 EFG B��0	 ��JK#170 ���� ) 	 �/& � ���	�C�'D ���
D'�]NS�� ( �	)'�

��<�� �
 �'8�<2 ��C 	� �& `&�Y ��. gf�#� 
	
 $8�� 4��f) 7� 05/0<P .(��<�� �	)'� �
 ��& ��C �'8�<2HS���
 ��8-

 ���	�C�'D ���
 �
 B��0	 ��,,�R� �# 
�& �8�D ���� 	 )05/0<P( �,/� (��M# ���<�� �	)'� �
 ��	
 �
  �
 �'8�<2

HS���
 ���� .�D ��8��� )'� ��'��'D 	 B: ���
 �
 (	�''K# ]�	 .��� ��8��� B��0	 ��,,�  �N�S�"� $!�B��0	  �8

�N�2 ���S
 R6'���� 	 H0	 ]�F� �2 ��	�'6�	 <�/S ��!<	 v��. 	 �8'H �8� �N�2 R�)�2  
�D `G�a ��	�'6�	]3.[ 

$8�9: �& �k�a �/<�e� �8��  �� �
�2 �8 	 B��0	 ]'^�	
 �'0 B��0	 � ]20[ ] ��� HC�
 ��'� B��0	 	 ��17[  �	�&

 1���: ��&
�& �
�� �
�MN0	��  .HD	
 H!&�e��
 �D�	)�  de0��<�� �
  �'8�<2R� �# ��& ��C �
 �8��  �� B��0	

��
�& �
�� HS���
 ]'^�	
 	� ��: sJf $�	)S	 4�,S �2 4�!N�	 � 1�	�� ���N0
 	 �8 N��
 � ��C �& �8'�L  HD�� �&

��&  �8 �
�� �	�,�] 
�&4[ .
	�� ��Io� �'8�����	
 �� �& G�C'H N�2� 6�	'�	�� $!� Fg�� �
 $8�� ��<�� 
� �<2'8� �
 

�	
 ��& ] ���	
17��<�� �	)'� 	 .[ �
 �� ��0 �
 �'8�<2�& �	�#����� �	�,��	��	 �	�& �	  O�N0	 de0 ��'�

 $8�� �
 �Fg� $!� ���	
 �� �N'G�C �& ��8�'� ��Io� 
	�� 	 �C�& .
�F� �
�MN0	 ��� 
�f�� Q� �
 �'#	�'6�	

��<�� �
 ] ���	
 ��0 �'8�<220 .[  

  
 LB1M7�D� .  �B 9�"� F�G �6���_7 ����/�� �%,�$ �� ��� �%� Q�� 1�)1,� H �"B� "� ���JC� ��)���I��H �� �< B �I"�%���  

��<�� de0 �
 �'8�<2 )(�b�����'�  
W�e0 ) B��0	��'� (�� �
 �N'<  

SEM  P-value  
�MG  8/0 6/1  

��� �
 �<�#  5/11  5/10  11  23/0  07/0  

45 ����  a12  ab5/10  b9/10  40/1  02/0  

90����  a6/13 b2/11 b5/11 52/2  03/0  

100  ����)(��	��C�'D ����:  a9/13 b2/11 b8/11 47/2  04/0  

135����  a6/13 b5/11 b7/11 53/2  04/0  

170����  a 8/13 b8/11 b9/11 25/2  049/0  

a-b��:6��$ /B��7 : �C'$ #��>$�6 YB�� �� �	�" �) "� �)  9�� "��)05/0<P.(  

SEM��:6��$ �"�16�?�� ��\� : .�)  
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