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Abstract 
The effects of replacement of alfalfa hay and wheat straw with different levels of tarragon plant stalk (TPS) on feed intake, digestibility, microbial 
protein synthesis, and blood and rumen parameters of sheep were investigated using four Kermani male sheep (BW= 45±2 kg) with approximately 
three years old in a Latin square design with four 21-day periods. The experimental diets were: 1) control diet (without TPS), 2) diet containing 8% 
TPS, 3) diet containing 16% TPS and 4) diet containing 24% TPS (DM basis). Dry matter intake, and dietary digestibility of DM, OM and CP were 
not affected by feeding of TPS in the present research. The amounts of nitrogen intake, nitrogen excreted in the urine and feces, the amount and 
percentage of retained nitrogen, ruminal pH, ruminal concentrations of NH3-N and volatile fatty acids, and protozoa population were not affected by 
experimental diets. Feeding different levels of TPS had no effect on, microbial protein synthesis, and concentrations of blood glucose, total protein, 
urea nitrogen, triglyceride and cholesterol. Results of this study showed that tarragon plant stalk could be replaced with alfalfa hay and wheat straw up 
to 24% (DM basis) in sheep diet without any effect on ruminal fermentation, blood parameters or feed intake.  
 
Keywords: Appetite, Blood parameters, Retained nitrogen, Rumen fermentation, Tarragon by-products. 
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)300 "(Ca )2000 "(Zn )3000 "(P )90000 "(Co )100 "(Na )50000 "(I )100 "(Mg )19000 � (Se )1/0.(  
  

/�Z� �!�� ��� ����$�KN S_G`  �
9���� O�	8 +��

+�8 � o�!�$� �����! �* ���#$!� 9� ��A$!� �$��$8��$7f!� � 

��I t�� 522 �$����� �9���� �< +��� .��5�� J8� ���9� 

����$�KN +��� )6G����� � 9�(1 ��5�� �
��+�� 

]4, ��< )6G����� � 9�( � J8� O- "�F$)� 6	
�� 

?�!��* 6G����� � 9� )��8 �* �
� S!� �- ��5�� J8� 



4)5� "6���/ 7���  89�)� :#"�) �;�� $#"<=�)> 3>,' ?@�)9#- �#�)A! � �B,'�)C ��� <�/ � �&	A
 �� <��,�'�  8D@�� ��
 � �E�' 

<�/)@ 
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6!��Y���N "�F$)� 6	
�� � �	#!�� 6G�� ����� � 9� 

S!� (� ��B�� �Y��$�� 6*��7�� ).�� �Y��$�� � 9� (

�* H���� �* �&*� ) +��4) 1(6) � (7�:!�W� ( ���<  ]4 .[

�Y��$�� +�F*� 9� 5��  � (\�8�� � ���) 6Z8� �Y��$�� Og�#�

�:!�W� (2��') 68�0� �Y��$�� �< ]23 .[  

 �&*�)5 (             6G��) 6Z8� ����$�KN =(9� � ���  

54/0-  ��� � ��< �<�� �
�� O-)×89/0(  

 �&*�)6(       �Y��$�� = 6*��7�� ).�� �Y��$�� � 9�(  

727/0 ÷ �
�� ]4, ��< )6G����� � 9�( 

 �&*�)7(                          = 6	
�� "�F$)� O- J8�  

2]4, �
��]+ 6G��) ��<��� � (9� � ���×84/0[  

���;� � � ��� �� �'N 9� � �:;7< J
�� 9� +���

���9  � �< 1�! � � (�#T) 2��' /�0� 9� ��� +��

 q� Sh�! �� +�Z� �B�B 9� ���#$!� �* 2��' /�0� 9�

�N 9� q� .S8�� "�T �7� ��A$!� �* O0$�  �-pH 

�* �:;7< J
�� �G�!�pH ) 6B�$��
� �$�AZ 8601 1

Taiwan�9���� ( ���;� 1�< +��� �=> 6��$- �>�� �* ��

/�T �
K 6G�� a	� 16-�����N �Y��$�� ���Z� +��* � ��<  �$�B

�* �:;7< J
�� 9� 2/0 6G�� (
�#B�! ��!� �$�B50  �T�

)Merck 1Germany �* 5
�8 � �
5�� ���9 �� � ~�Gc� (

 +���20 - 6$��! �,� �Y��$�� S_G` .�< +��=A� ����

��	8 3� 9� ���#$!� �* �:;7< J
�� 6-�����N-  S
�G-�f��

]3�9���� [ ��GW� ��=� +��* .�����N "�#B�! 9� .�< +���

 �����$!� t�� ��I � ]4, � �< ���#$!� 2�����N630 

�* �$�����.�< �����' �$��$8��$7f!� �G�!�  

 ��5��10 6G�� /�T �:;7< J
�� 9� �$�B  �* 5�� ��<10 

6G�� ) ��GW� �$�BMFS(Methyl-green formalin saline  

]18(� 3�;< +��* [ �$'�
 �< +��=A� ��. 

(� 
�$'� ��2�� +���;� � ����+ ��
 �!�� �:;7< J

) �*��� .KDQ 1Iran� 9� ���#$!� �* � (��� ��7!��7+ 

)Olympus CH-2 1Japan ���;� �� .���< 3�;< ( �!

�9���� +��* .�< 3�;< �*  ]�> +����!� S_G` +���

�̂�8 �� 15/1 6G��  �* �*���< ~�Gc� �$�B375/0 6G��  �$�B

 ��GW�OPAEB  (
�#�8��� ~�Gc�)20  � �T�

��G�� (
����*  � �
��9N .���� ���9 �� � ~�Gc� (��!�

 +���20 - 6$��! �,� �9���� .�< +��=A� ����  +���

 ]�> +����!��̂�8  2��' /�0� 9� q� Sh�! �!

 ��A$!� �!�� (������- ��!� 6G'�� �����$!� �eb �

) 68���������- 9��UNICAM 96001Germany  .���� (

 ]�> +����!� O- ��F� ��̂�8  �o� ��	>  ��!� S:��

] �< �:!�W� (�������� ��!� �* (�$!�19.[  

���� .�� 9� ���#$!� �* �� +��N �58�SAS  �c��)2/9 (

]21� �* [
 �GLM  +��*+��N ��� )8����) ( +�� ����

3��� 168�0� ()' ��	!��8 1+�
4�  +�;!d� +��

 � ��'6*��7�� ������� 5$	!) +��N ��� � (9 (

����) �* ~�*�� +�� Z� "�#T��� ���9 6I � ��< �pH 

6-�����N �Y��$�� � �:;7<(  � �
5����A����  �� ���#$!� �*

9� 6-�� ���9N .���< ��
�F� X� ����� � ��� �,�) "��

�58� �* (�� �,�
��'�� � �! �&! � , ���� ��+ 

��9N
)6 �F� 9� ���#$!� �*
!�* ���Z$� "��6 �< ]21.[  

 �&*�)8(                     Yijk = μ + Ti + Pj + Ck + eijk   

 �&*�)9(     Yijk = μ + Ti + Pj + Ck + Zm + ZTmi+ eijk  

 �- ��&*� ��1 Yijk� X$���9���� S#T) �$�*�� � ���+ 

(��<� μ1 ��A�����* �Z��, �+ �ZB�&���� S#T �Ti1  ���

,���� Pj1 ��� ���� Ck1b �������� Eijk 1  �* ���6 ������ Zm1 

 � ���9 ���ZTmi1 � � ���9 O*�F$� ����.��* �;  

  

3 .����� � ���  

 1()' ���� /�0� ��5�� �* +��� 6)
��9N +���;��

3��� /�0� 1.�' ������� � 6BN ���� 1()' ���� +�
4�

 +�F*� � ���,) �	$<��� �Y��$��36
���N9� .( /��B� �&! �-

 � ��$���	- �* �8�Gh S:�� � 6w	' ��	
�< � ��GW���



����� ���� ���� �� !" ��#� ��$�!" �%� &'�	�(!" ����	��� )
��! #*+,!" ��#- )./�" �)�� 0�+ 12#���3 

  

 ����23 �  ���	
1 �  ���1400 

66

���, 6��;�6� �
��*�	* 1��* ���7
 }�:
�F� 6)
��9N +��  ����

3��� �- S<�� �_$�� ����� SW� "�����b � +�
4�

���, ] ���A� ��  6)
��9N +��24 /�0� OGh 9� 67
 .[

���� ��* ���7
 2��' 6� 6)
��9N +��  S�G*�  �* �����

���, ���7
 oe�  oe� S�G*�  ��* ��
9 1�<�* ~�*�� ��

 .�h .��� ��,� S:w� 6A$�:;� 2��' /�0� � ���,

�* ���	#!�� � "��#�  }K�;$b� 1�Y��$�� S8�
� ��WB

�* ���, .�' ������� �&! � ���X� .�h SGh 1��

3���  +�
4� � ()' ���� /�0� � .�' �������

�
4X� ���	#!�� ���, �* ��< �ZB�&� � .��* 6)
��9N +��

���, � ��'�� �W
� �> ��� 1�g�b 6B� 1��* ��
�;� ��

��
9 1�)�  ���	#!�� 2��' /�0� ���X� H:! /�0� 

()' ���� �!�� 6'�* O���h ��� �	��� O*�F$� ������ 

6
��� �* �A
� , "�:�-��o� � ��� �&! ��	> /�0� �N�� 

6������ SW� ����� ��  ] ����2 /�0� 1"�ZB�&� �
�! � .[

��* 2��'���, ����� SW� ��] �9�� �B�#� +��b +��25 � [

��- ��
9 5:! ]7 .S!� �$8�A� ��  [  

�
4X� ���	#!�� � �Y��$�� +�F*� 1�
��9N �
� �  �* ��<

���,  6���#� 6)
��9N +��/�0� �Y��$�� .S<���  1��<

J8� �Y��$�� o� � \�8�� � ��� [
�I 9� ��<  ��B�� ��	>

 ���$� � � S<��� 6���#� ���	#!�� � 6*��7�� �������

 �g�b ����� a
�$� .���� 6 �* ���X� ���* 5�� �Y��$�� +�F*�

6� ��)� ���� � �Y��$�� 9� ���#$!� �- ��� 6)
��9N +��

S!� ���* ���7
  ��;c� � �:;7< � ������� o��B�*�$� �

] S!� �$8�A� ��  ����� SW� ��� +�=$�� �10 � .[

o� � 6Z8� 168�0� �Y��$�� ��F� 16)����  �Y��$�� ��	>

 �B�#� +��Yd�! /�0� ����� SW� ���	#!�� � ��<�F*�

] S8�A� ��  6��Z
�g +���' "��#$� %�&! �* ����15 .[

�  +�A
� ������- �< ���� ��)� ��* �
��F�  9� ��30 

O� �B�#� �T� 1���	#!�� ���, � +�;W�  J8��Y��$��  9�

\�8�� � ��� �  �
�58� � �N +�F*� �N O�B� �- ��� ���- �

�  ��F� ���-�Y��$��  ������� oe� S�G*�  � 68�0�

�* ���, � ���� � 6B�	8 "�:�-�� O�B� �
��F� +��� +����K�* 

O� �B�#� +�;W� ] ����- ���*13.[  

  

 F��:37���  � MN/ ���� 4)5� .�)#: �8D� ���� �)�89��8D@ !N����Y ��� <��,�'�  � ��
  

  (����) �)#: �� <�/)@ �E�' [\'  

SEM  
  [\'  

!,V�  ����  

���V>� ]�*��;�  

  )��  8  16  24  
 �:��  

F��  

 �:��  

��  

(��� �� Q) �1#�) MN/ ���� 4)5�  4/1  43/1  41/1  38/1 43/0 88/0  65/0  54/0 

7��� (����) MN/ ���� �)�89  05/64 86/63 20/63 67/61 34/2  88/0 48/0 78/0 

7��� (����) !GY ���� �)�89  11/68 81/66  82/68  94/64 47/1  34/0 29/0 41/0 

7��� (����) Q�/ -#?@�)9 �)�89  72/67 39/69 00/68 07/70 01/2  84/0 57/0 93/0  

<=�)>#$ !C)5� )Q)  �� ���( 07/27 6/27 88/24 64/24 22/1 3/0 12/0 76/0 

<=�)>#$ !VC� `�C�� )Q)  �� ���( 71/8 49/8 68/8 11/8 33/0 58/0 31/0 61/0 

  <=�)>#$ !VC� ����� )Q)  �� ���( 83/2 06/3 79/2 93/2 21/0 81/0 98/0 86/0 

<=�)>#$ ��
�;� )Q)  �� ���( 52/15 05/16 41/13 59/13 17/1 35/0 16/0 89/0 

  <=�)>#$ ��
�;� )!C)5� <=�)>#$ �� �����( 33/57 15/58 89/53 15/55 23/2 9/0 72/0 58/0 

SEM-#H$�#� ����$�>'� ��\/ : .��  
  

  



4)5� "6���/ 7���  89�)� :#"�) �;�� $#"<=�)> 3>,' ?@�)9#- �#�)A! � �B,'�)C ��� <�/ � �&	A
 �� <��,�'�  8D@�� ��
 � �E�' 
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 ��A����pH  � �:;7< J
�� 6-�����N �Y��$�� �

���, �* �
4X� ����� SW� 1���	#!��  %�&! +��� +��

 ���,) �	$8�A� ��  ��'�� � �! vG$c�4 }K�;$b� .(

���7
 ���7
 � ��$���	- �* �8�Gh S:�� ���*  H�-�� ���*

��$���	- ���, � ��  /d$'� .�h H:! 6)
��9N +��

6	Z�  �� pH� �:;7< J
��� .S!� ���* ���	#!��  

J ��pH 1 ]��9�* ��F� +��!� �!�� �- S!� S�Z;, 

6*��7��  S�8�� � +��B�� ��5* ����� SW� � ��<��B��

o� � �N +�8�* 6� ��  �:;7< 9� ��!� ]4, ��	> .����

�����  � +���X� 5�� �A
� ����pH ��* �:;7< J
�� +��

�
4X� ] ����7� ����)� 6��$!9�' �9�� �B�#� �* ��<25 .[

o�  ��5�� ���� �B�#� Yd�! ��	>pH  � �	#!�� �:;7<

] ���� ��  ����� SW�15.[  

"����X� 60c)� ��� � 5�� S_G` �Y��$��  6-�����N

�:;7< � p!�� �* ���58� ���, �* ��'�� � �! +��

6)
��9N ����)� �- �)� 6� ����� 6<�� 9� ���� ()' 

68�0� � ������� .�' ���7
 � ���, +�� 6)
��9N �<�* 

]5 6)���� � .[���
 9� 6)c* 6	
5A
�,� B�#� �* ���,� 

q��!�+��� �<� +��B�� 2�����N ��5�� ���- H:! 1�9�� 

6��A)
��9N �
��< � �<  � �N O�B� �- "�:�-�� ��,�

 6G	8 ��Z8�9�� �B�#� �* ��
�  ��;�� � ���-���- 3�5�

] ����-17] 6)���� � .[15 1[���Y��$ ���N�-�6 � 

���	#!�� �
4X� ��< �* ,��� ��9N
)6 ��� +20 �T� 

!�Yd �B�#� ���� 9� �!
� ������ ��* �� ��*.   

� �ZB�&� 1�g�b S�Z;, O- � ���� +�� (��$'�
 

J
�� �:;7< ���	#!�� SW� ����� �
4X�  �*� �! ��'�� 

��   ���,) S8�A�4S�Z;, .( ���� +�� (�$
K�B�G! 

J
�� �:;7< "�����b SW� ����� �
4X� ���, +�� 6)
��9N 

��  1S8�A� ��
9 ����(�$�B�B�G! +�� +��*  �����+Y��� 

��� 9��� ��' ��* "�����*�- 9� ��O=! +��  � oe=B�

6� ���#$!� 6BN +����!�}K�;$b� � �		- h.� "��#� � 

���� +�� (�$
K�B�G! � 6� ���� �* �̂�8 ]�> +����!� 

J
�� �:;7< S:�� 1��� � J �� � �
� �
��9N S_G` 

]�> +����!� J
�� �:;7< "�����b �* �
4X� ���, +�� 

6)
��9N �� +���b ���7
 � (
�5� �*  o�  68�I 9� .��*

6)
��9N +���;�� 6��;� � ��* �
�� ���Z� (��$'�
 ��

+��* ���� .��	
��$�� ����)� �< . +� �- 6)���� �

 �- �< 3�5� 1�< .���� ���* �
��< ��<�G�! �B�#�

���� S�Z;, SW� (�$
K�B�G! � /����	
��$�� +��

���, �����] S8�A� ��  6)
��9N +��22 .[  

  
 F��:4�B,'�)C .a#V	: � �� M@�>/�����1 ��8D@ <��,�'�  �&	A
 b��� <�/)@ �E�' c1>d� e�\' � ��
  

  (����) �)#: �� <�/)@ �E�' [\'  

SEM 

 [\'  

!,V� ����  

���V>� ]�*��;�  

 )��  8  16  24  
 �:��

F��  
 �:��

��  

pH  88/6  01/7  03/7  99/6  075/054/0  34/0  3/0  

!1#�) !��#$��Y <=�)>#$!'� �� Q) ()>#G 75/19  63/17  15/18  52/17  46/1  69/0  38/0  63/0  
) f�)@�G�� �$� 105 ×!1#� ��(�&	A
 b��� )>#G  08/0  09/0  09/0  09/0  011/063/0  29/0  78/0  

�$� ) M#>�h�G�1' ���105 ×!1#� ��(�&	A
 b��� )>#G  08/0  07/0  06/0  06/0  011/011/0  18/0  86/0  
) Q�#,���>$� �$� 105 ×!1#� ��(�&	A
 b��� )>#G  57/5  67/5  07/5  83/5  31/0  42/0  87/0  28/0  

) K� a#V	:105 ×!1#� ��(�&	A
 b��� )>#G  73/5  83/5  22/5  00/6  32/0  41/0  88/0  29/0  
1M@ a#V	: . �>/��K��
 �� Entodinium sp."  Holotrichs sp. �Cellulolytic )Polyplastron, Diplodinium and Enoploplastron sp..�� (  

SEM :��\/ ���$�>'�-#H$�#� � ��.  
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 F��:5!1#�) ��i)C j)k ����#'� K� al1m . !'� �� Q)  !1#�) ��i)C j)k ����#'� �� M� )� a&*$ � ()>#G Q)  �� �� 

!1#� ��8D@ <��,�'�  �&	A
 b��� �� (Q)  <�/)@ �E�' c1>d� e�\' � ��
  

   �)#: �� <�/)@ �E�' [\'(����)  

SEM  !,V� [\' ����  

���V>� ]�*��;�  

��i)C j)k �#'�  )��  8  16  24  
 �:��

F��  

 �:��

��  

M#>'� �#'�  39/67  53/67  26/67  51/68  75/2  72/0  71/0  84/0  

M#$�#9�)9 �#'�  33/16  08/15  32/15  33/14  02/1  33/0  09/0  93/0  

 �#'�)#@��M  92/12  72/13  52/13  39/13  26/1  45/0  18/0  59/0  

 �#'���)#@��3�M  00/1  00/1  05/1  07/1  05/0  28/0  08/0  68/0  

 M�)G���3�� �#'�  01/1  82/0  90/0  90/0  07/0  08/0  45/0  12/0  

 M�)G�� �#'�  43/1  55/1  61/1  45/1  22/0  73/0  39/0  52/0  

M#n�)9�� �#'�  21/0  25/0  28/0  27/0  03/0  76/0  98/0  34/0  

 ��i)C ����#'� K�  95/87  22/87  15/74  63/68  83/9  47/0  05/0  81/0  

M#$�#9�)9 �#'� � M#>'� �#'� a&*$  11/4  53/4  37/4  77/4  22/0  29/0  11/0  96/0  

SEM-#H$�#� ����$�>'� ��\/ : .��  

  

 1(�������� 1(�$!� +����!� �
��F� �g�b �ZB�&� �

�
��*�5��
( (������- � (
�B�� 1(
����* 1(
�B���5
� 1

 SW������ ���, �* �
4X�  ()' ��'�� � �! +��� +��

 ���,) �	$8�A� �� 5(.  

 ]�> +����!� O- S_G` �- S!� 6B�b � �
��^�8 

�* ���, �* ��'�� � �! �&! �
�58� �* ��� (
 "�T

3��� 68�I 9� .��- ���� ���X� 6)��- ���� +�
4� 6BN

���,�* 5�� 6)
��9N +��6	Z���` "�T ��� +��

 ]�> +����!� ��B�� � ���- �
��*�	* .S<�� 6)��-

�̂�8 3��� ���- �*O*�  6BN ���� +�
4� .S!� ��,�� 

���$� � �- ��> ���� � �$;- oe� S�G*�  + ��5�� 16BN

6� ��B�� +�$;- ��!��ZB�&� � .��<+�O;7� 1 ���- 

%�&! 20 .�� ��� �9�� � 200 ��G6 .�� q��!� �9�� 

�* ,��� �B�`5*�58� H,�� 16��* +��
� S:�� B��6 

�����] �< �:;7< "���20.[  

�&! 15-�G� �Y��$�� ��� O- 1+� � ������� ��	����- 

��' ���	#!�� SW� ����� �
4X� � �! �* ��'�� ��  

 ���,) S8�A�6( ..�h /d$'� � ��5�� 5-�G� 6� ����� 

~�*�� �* .�h "��#� � ��5�� ��!� (��������  S:�� �

�* (�������� ��!� (�$!� ��!� ���	#!�� �:;7< J
�� � 

�<�* .���� � ���7
 6-�����N �Y��$��  6)
��9N +��

 ��
9 1�<�* ���* ���� ���$� �
� � S!� �7;� 5�� vG$c�

� ?�$!� ���* �Y��$�� "��#$� 6-�����N 6��� �* ���

]��7���:;7< +�� �* ����� oe� �N ��:�� �* +4X� ��
�

� � �:�8 S
�=� S:�� �$<�� ����� �̂�8 ]�> +����!� 

] �<�*8�&! 1+�A
� ����� � .[ 15-�G� �Y��$�� 

��� +� � ��	����- ��' ���	#!�� �* �
4X� ���,+�� 

���� �B�#� +�G�! +��b 6)
��9N +���X� ����  ��7�]15.[ 

1+�A
� ����� � 5-�G� ��' ��* +�� �
4X� ��< �* 21 

�T� ��- ��
9 �w-��b 1�< �- }K�;$b� � ���$� ��B�� 

��* �� (����������!� �* (�$!���!� � �:;7< ] S!�7[ .  

 ���	#!�� ��' ���$�G- ��5�� 1�g�b �ZB�&� �



4)5� "6���/ 7���  89�)� :#"�) �;�� $#"<=�)> 3>,' ?@�)9#- �#�)A! � �B,'�)C ��� <�/ � �&	A
 �� <��,�'�  8D@�� ��
 � �E�' 

<�/)@ 

  

 ����23 �  ���	
1 �  ���1400 

69

 SW������  �- S8�A� ��  ��'�� � �! vG$c� %�&!

}K�;$b� �N O�B� ��� ��0h ��5�� � "��#� .�h+ 

���,  ���	#!�� ���7
 6$8�
� +Y��� � 6)
��9N +��

�
4X� ��< ���, �* 6� �� � ����� � .�<�*
�A+ 1

q��!� �B�#� 6	
5A
�,+���  +�, �* 6��$!9�' �9�� ��<

50 H:! 1���, �8�Gh �c* �T� 6	Z� �
�58� ��

+�� S_G` � �
���G�VLDL � ��* ��' +���� +��

6B�b� 1�< ��9N ]�> +����!� � ���$�G- S_G` �-

 SW������ ] S8�A� �� 14.[  

1����$�KN S_G` ��!� 1(
�� 1��$��5�  1��$��5��f��

�� "�F$)� O-
	6 J8� � ��� 9� ��<  ������� 5$	!

SW� 6*��7�� ����� , � ��'�� � �! vG$c� %�&!� ��

��  S8�A�  ���,)7( .6	Z� /d$'� .�h 5$	! � ��

}K�;$b� 6*��7�� ������� �*  /�0� � ���X� .�h SGh

���, 6BN ���� oe� S�G*�  � 2��' S!� 6)
��9N +��

]12;� .[ ��	� ��, H�-�� � "��#� 1��G8 �7��� 6*

�:;7< � ���Y+ 68�0� .�� �F� �* ��F$)� "��6	
 

�J8 �<� 9� ��� �4���� �S! � �}K�;$b ��
 �4����+ 9� 

�7�� S�B�Z8 ���X� [
�I]��� +�:;7< � �
�, ���X� �
 �

�:h �7��]��� 9�  �:;7<�* ��� �<�*6� ]26 � .[

� �����
�A+4X� 1
 � %�&!vG$c� B�#��  ��� �9��

	Z�6��+ B�� �*���� �� �7�*��6 B�� ��9�* ��� �7�*��6 

6	� ���* �
��< � S<��� ]18.[  

�* ��'�� � �! 6
��;�< H�-�� �* �,�� �* 16G- �I

�* � 1��	
�< � ��GW��� /��B� � .�' ������� ��5�� ��
�

���;�� �
� 6��* ����� +�, .�	� ��- � ()' ����
 �� 

�&! 24 �T� � ���, �	#!�� ���* ����� ;c� �*� �

7<��	!��8 1�:; ��+  �
5A
�, 2��' /�0� � ��'

�* � ��< ���	h (
 J:	� +�:�8 H!�	� � ��9� S;�  � 

���, ���#$!���� ��   .����  

  
 F��:6�B,'�)C . ��8D@ <��,�'�  �� <�/ ��	'o9 ��� <�/)@ �E�' c1>d� e�\' � ��
  

   �� <�/)@ �E�' [\'(����) �)#:  

SEM
  

 [\'  
!,V� ����  

���V>� ]�*��;� 

 �B,'�)C ��  )��  8  16  24  F�� �:��  �� �:��  
!1#�) 3��1  !'� �� Q)  ()>#G  63  50/64  25/64 75/68 02/2  11/0 48/0 49/0  
���� <=�)>#$ !1#�) �� !'� �� Q)  ()>#G  32/19  09/19  01/20  35/20  64/0  53/0  21/0  67/0  
-#?@�)9 K� !1#�) !'� �� Q)  ()>#G  55/7  47/8 87/7  2/8  39/0  43/0  47/0  47/0  

!1#�) -#,#@�)� !'� �� Q)  ()>#G  95/0  92/0  98/0  02/1  53/0  19/0  09/0  27/0  
!1#�) F�)>*1� !'� �� Q)  ()>#G  75/46  75/45  5/44  75/45  91/1  87/0  64/0  58/0  

SEM: ��A���� �����$!� +�&' .�� 

  
 F��:7��8D@ <��,�'�  �� ��
3>,' !�)A#� -#?@�)9 � ����� �� !,���9 ]�;>N� bC� . <�/)@ �E�' c1>d� e�\' � ��
  

  (����) �)#: �� <�/)@ �E�' [\'  

SEM  
 [\'  

!,V� ����  
���V>� ]�*��;�  

  )��  8  16  24  F�� �:��  �� �:��  
) -#n�>$hY!1#� F�� �� ���(  91/8  08/10  09/8  79/8  97/1  91/0  8/0  91/0  

M���� �#'� !1#�) (��� �� F��  37/1  59/1  19/1  44/1  25/0  75/0  88/0  94/0  
-#>$�3 �p#� � -#>$�3  !1#�) (��� �� F��  34/0  27/0  42/0  25/0  07/0  45/0  72/0  55/0  
!,���9 ]�;>N� K� !1#�) (��� �� F��  62/10  94/11  7/9  49/10  21/2  91/0  8/0  91/0  

 <=�)>#$!�)A#� (��� �� Q) )  95/8  91/9  21/8  88/8  94/1 94/0  83/0  94/0  
SEM-#H$�#� ����$�>'� ��\/ : .��  

  

  

  

  

  



����� ���� ���� �� !" ��#� ��$�!" �%� &'�	�(!" ����	��� )
��! #*+,!" ��#- )./�" �)�� 0�+ 12#���3 

  

 ����23 �  ���	
1 �  ���1400 

70

  

4 .!�"# � $�����%  

9� ���7;� .�$W� ��A)���  ��A)
��9N � ����- �	��* ��=<

�* 16��� .�Gh 6!�	=� �c* .�� �
4X�S
�;b S=, +��

J;, � �Y��� �
� +��,� � ��)
� ���9����� +�N +��

6� 6����  � �7)� 1�I�*��.����  

  

5 .'(�)� *��+#  

��� ���� ��,� ����	�
�� �!�� J8�	� ��Z� ����.  

  

6 .���-�.� ���� '��)�  

1. AOAC (2005). Association of official 

analytical chemist official methods of analysis, 

AOAC, Washington, DC. 14th Ed. 

2. Benchaar C, Petit HV, Berthiaume R, Whyte 

TD and Chouinard PY (2006). Effects of 

addition of essential oils and monensin premix 

on digestion, ruminal fermentation, milk 

production and milk composition in dairy 

cows. Journal of Dairy Science 89: 4352-4364. 

3. Broderck GA and Kang JH (1980). Automated 

simultaneous determination of ammonia and 

total amino acids in ruminal fluid and in vitro 

media. Journal of Dairy Science 63: 64-75. 

4. Chen XB and Gomes MJ (1995). Estimation of 

microbial protein supply to sheep and cattle 

based on urinary excretion of purine 

derivatives–an overview of the technical 

details. Occasional Publication of the 

International Feed Resources Unit, Rowett 

Research Institute, Aberdeen. UK. 

5. Danesh Mesgaran M, Tahmasbi AM and 

Vakili AR (2008). Digestion and metabolism 

in ruminant. Ferdowsi University of Mashhad 

press. 180-210. (In Persian). 

6. Dayani O, Khezri A and Moradi AG (2014). 

Determination of nutritive value of date palm by-

products using in-vitro and in-situ measurements. 

Small Ruminant Research, 105: 122-125. 

7. Esmaeil Jami Y, Foroughi A, Soleimani A, 

Kazemi M, Shamsabadi V and Eskandari 

Torbaghan A (2015). The effect of substituting 

wheat straw with different levels of cumin 

(Cuminum cyminum) crop residues on growth, 

blood metabolites and hematological values of 

Moghani male lambs. International Journal of 

Biosciences, 6(12): 35-42 

8. Karimi Daeini H, Kazemi Bonchenari M, 

Khodaei Motlagh M and Moradi H (2018). Effect 

of increased protein level supplied by soybean 

meal or meat meal on performance, blood 

metabolites and insulin and liver enzymes in 

Holstein male calves. Research on Animal 

Production, 8(18): 108-112 (In Persian). 

9. Keramat J and Khorvash M (2002). 

Determination of composition of Iranian 

dominant dates. Journal of Water and Soil 

Science, 6(1): 189-198 (in Persian). 

10. Khalid MF, Sarwar M, Rehman AU, Shahzad 

MA and Mukhtar N (2012). Effect of dietary 

protein sources on lamb’s performance: A 

Review. Iranian Journal of Applied Animal 

Science, 2(2): 111-120. 

11. Khalil J, Sawaya WN and Hyder SZ (1986). 

Nutrient composition of Atriplex leaves grown 

in Saudi Arabia. Journal of Range 

Management Archives, 39(2): 104-107. 

12. Khatibi A, Tahmasbi R, Dayani O and Khezri 

A (2017). The effect of level of feed intake on 

digestibility, nitrogen balance and microbial 

protein synthesis in sheep. Research on Animal 

Production, 8: 18-24 (In Persian). 

13. Khorami B, Khadem A, Afzalzadeh A and 

Norouzian MA (2011). Chemical composition, 

digestibility and degradability of Rose flower 

extraction pulp and its effect on nitrogen 

balance in ruminants. Journal of Animal 

Production, 13(2): 291-238. 

14.  Kohneshin Z,  Kiani A, Azarfar A and 

Khosravinia H (2015). Effect of feeding dried 

de-oiled savory (Satureja Khuzestanica) on 

blood lipoproteins and cholesterol 

concentrations of fattening lambs. Animal 

Sciences, 108: 65-72. (In Persian). 

15. Naghdi, Z (2016). The effect of feeding of Mentha 

Pulegium pulp silage with wasted date on dry 

matter intake, nutrients digestibility and rumen and 

blood parameters in sheep. MSc. Thesis, Shahid 

Bahonar University of Kerman, Iran. 

16. National Research Council (2007). Nutrient 

Requirements of Small Ruminants: Sheep, 

Goats, Cervids, and New World Camelids. The 

National Academies Press, Washington, DC 

17.  Noshadi SS, Azarfar A, Alipour, D and 

Khosravinia H (2014). Effects of inclusion of 

dried de-oiled Satureja Khuzistanica in 

finishing diet of lambs on kinetics of gas 

production in vitro. Iranian Journal of Animal 

Science, 45(2): 163-171. (In Persian). 

18. Ogimoto K and Imai S (1981). Atlas of Rumen 

Microbiology. Tokyo: Japan Scientific 

Societies Press, p. 231. 
 
 

 
 

 



4)5� "6���/ 7���  89�)� :#"�) �;�� $#"<=�)> 3>,' ?@�)9#- �#�)A! � �B,'�)C ��� <�/ � �&	A
 �� <��,�'�  8D@�� ��
 � �E�' 

<�/)@ 

  

 ����23 �  ���	
1 �  ���1400 

71

 

19. Ottenstein D and Bartley D (1971). Improved 

gas chromatography separation of free acids 

C2-C5 in dilute solution. Analytical Chemistry 

43(7): 952-955. 

20. Payvastegan S, Farhoomand P, Talatapeh A 

and Sahraei M (2015). The effects of different 

levels of summer savory (Satureja Hortensis 

L.) dry powder and essential oil on 

performance, ruminal fermentation and blood 

metabolites of west Azerbaijan native kids. 

Animal Sciences Journal (Pajouhesh and 

Sazandegi), 105: 53-66. 

21. SAS (2005) SAS User’s Guide. SAS Institute 

Inc. Cary NC, USA, Version 9.1. 

22. Taheri M, Tahmasbi R, Sharifi Hosseini MM 

and Dayani O (2017). Effects of feeding 

ensiled Licorice pulp with waste date on 

digestibility, blood parameters and microbial 

protein production in Raeini goats. Journal of 

Animal Production, 20(1): 16-26. 

23. Tahmoorespur M and Tahmasbi AM (2008). 

Livestock Feed Evaluation. Ferdowsi 

University of Mashhad Publication, 166-173.  

24. Van Soest PJ, Robertsonand JB and Lewis BA 

(1991). Method for dietary fiber, neutral 

detergent fiber, and non-starch polysaccharides 

in relation to animal nutrition. Journal of Dairy 

Science, 74(10): 3583-3597. 

25. Vatanparast M, Azarfar A and Khosravinia H 

(2013). Effects of feeding of different levels 

dried de-oiled Satureja khuzestanica on 

fattening performance of Farahani lambs. 

Journal of Ruminant Research, 1(1): 1-16.  

26. Yu P, Egan AR, Boon-ek L and Leury BJ 

(2002). Purine derivative excretion and 

ruminal microbial yield in growing lambs fed 

raw and dry roasted legume seeds as protein 

supplements. Animal Feed Science and 

Technology, 95: 33-48. 

27. Zargari A (2011). Medicinal Plants. Volume 

Four, Seventh Edition. Tehran University 

Publication (In Persian). 

 


