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 Malcolmia africana ،Plantago( ياهيگ ةچهار گون ياهين ارزش تغذييتع

lanceolata ،Phlomiscancellata  وKlasea latifolia شهرستان  بالا جام) در مراتع
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w�J
  U��V ���� �� 
 ���� GI ��H*�� ����I ��5 ���� b�F8 K�
�j�2��D+ *+J�� .�$��+ ��5� K�


��� �z�"��+� * �4  � ��6�*+#Y5 ����5�#D$  � �  ��
 �����I ����� � ��Y�� L5 3�Y"-��� K��
 
 ���� � �P��� 
  ��I 2�5�-� �����I gu5  ��8 k�E�) � �A�� �Stewart, 1996R�� N�T* .(I  �4
� ��*  �I * ���  � 9�� �
�� �� �1�*+) ����Stewart, 1996.(  

3�� ��6���%  �� x.F"*�J����� /��F��) ��Lamiaceae( � �� �� ����I @: ���� ����+  |�
2�a
 �OF**+ �$��S�J _�H�  � �P�5 
+ �) ��P6 ��� � �� G����' (���/ 
 ��"���L8� %��"��#��5 %���

)Bellamy and Pfister, 1992(  ��>@ � �� ������ (�
 �� ��+� *��+ ��* ���+ ���F5  � 
 ��$��
�
�F*I 
  ���������I ��) ��� Morteza-Semnani et al., 2006;Rechinger, 1982� 
 (� 05��* &
�Q������I ���5 ��6R�� ��6�* �8�+�  � .��$����� (��I � �."Y*� %��6 (P. cancellata 

Bunge. .)* ��� ��+ � 3���� �-� ��� 3�� ��� �����+� %���+ �'� %��-��J ��"-� 05��*  � �� ���� �
"�.� �� ����* 
 ����   �8
 �* �8�+) ��$ Morteza-Semnani et al., 2006;Rechinger, 1982 (

S�J ��6
 �� ���
 �� �+� )Akhlaghi and Motevalizadeh Kakhky, 2010�z 
 ( �"���I 
)Deylamsalehi et al., 2013 (�T)�* �� ��8  �"#� %�4� �* �6�5  ��V �"8�� .�-�  

���� ����+ K. latifolia ����J ���� �������"84 )Compositae.)* ��� �� (+ *��� U�+  �� ����
�z  ��-��J  �I 3�� �4 �� � ����* �vt� &+����  � 
 ����+  k��6 
 k�a %��$ b�#$ %b�#$

J��)+ ����� (���� 
 ���� ��"���L8� 
 ��"��#��5 &�* �8�+) ��$Ranjbar et al., 2012 ���� 
 (
 K�/vt�AL5 0*�6���I � ��TJ  ��� (� .�-� ���� 3 �&� ��Klasea ��6+ �V ���#+�5� (

�� ���� �2�- ��E*+) �$��Martins, 20062  � �� (��  �.8 ��� ���F5 %���>C ��� ����I �� ��6 (
�-��$+� ��$ ) �-�Rechinger, 1982.(  
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 !a  +./���D� � h.a��05��*  � ���� �Q������I ���5�V %��6�# !l/� ������I �8�./�I  ���-��
E�.� ��{�+ �HO�* h2�a ���)�  ( *u5�( *+��5 �*� %�����AL5 3� � 
 K�
���I �4 �"J��$�� �����5 ��

�-� ����*. +���4 3� � �� AL5���I ������ � �* ��"-��� �#p %��� �$�P6�5 ��+  � P5�� � W6��� 
* b��F"*+* 
 ���+� 
 �J��$  � ����5� ���+ ���  ��*��I "�� ���� �� 
4����Aa K�6�+� �����I 

��E � ������N�� .�$�� �g�* & �� ���1� (�� x�H)5 F5��( 
 J�� ����H*+ ��5 ���$ K�
�#��+� %
��F*+�1�-��8 %��I 2�5�.��V %��� �� ���&15  I��A' #Y5 
��I ��  �PE�� ����+Malcolmia 

africana %aPlantago lanceolat %Phlomis cancellata  
Klasea latifolia ��$  �� X
�*�4�����+ .���  

  
3
  
 ���*3
  
 ���*3
  
 ���*3
  
 ���*��������        

�HO�*�HO�*�HO�*�HO�*     �F2�O* � �* �F2�O* � �* �F2�O* � �* �F2�O* � �*)� 
)� 
)� 
)� 
��������    ���#����#����#����#� ���� ���� ���� ����IIII        
���5�z  ��-��J ��"-� ��$ b�#$  � ��6I 0V�
 ��$  �� �-�U� �O- ��*�- ��05��* 
 
��"����+ �HO�* � �* �F2�O* ���5  � ��6 �� 5�5�h � ������ ^/@@>C 
 @/^C?:  �"q� 
 ����  � 
K�/��5 � ��(::>C �5::>^ �"* �� �O-  ���  ��V �"8�� 
 FV�*  ��� 8��L6��+� 2�#$ ��/ ��+ 


 35˚23׳ 40״�5 ;?˚@<׳CB״ V�$ b�t+ 60˚17׳ 58״�5 60˚11׳ 58״   ��V �"8�� 
 � ��I .V��! 
W�J � 
��#W�J *+�
/) ��$��I %>?=:Ht��* .(+ � ��� ����� �* �F2�O* �� �1�4 P5� %���$ ��� 

�l� ��J I� �� +-��$? * �V��"* ��5 �� 
 +.S� ��5+��J 
 ��$�� I���� I� �� �HO�* (!�j  
+"��t  �� � 
 !�j  +5 ��� ��&* w�J ��  �� 
��I "�4++"Q���� 
 b�-* b�-+�
/) ��$��I %
>?=:
 .(��{+��I 
 �����+ �H5 �"-
  �- ���|�
 
$� �� ���D� .����� ���� �1�4+� � ���� (�  � ����

F5�* G$�'  �  �P� UT8+ * h2�a �HO�*+��E � �* 
 ��$��I ���"�� �����+�  
 ���-�� ��r#�
* &�+ %��$��� �* 2�O*�F .��"8��  ��V �*  

���#���I .*��+ �� ������I M. africana %P. lanceolata %P.cancellata  
ifoliaK. lat � W
��* �� U
V �"���. ��.�+ �4 b�-  �P�  � ��>?=@  �� ������"-
  �� WI b���� U�' %���4  ���
  
 �� 



 )�������I  
 w�"�*�� �.S�8 �&���� W O�*  � 0V�
 (!��H ��6R�� ��"-�P$  ����5 ���6 )>; �' ��� 
����+ �"-
  �� ���� (  |v*��  �t8��T5+ k�Y"�� ')��#� � G 8��T5 k�Y"�� 
 05�*+  ��5��   0�OV %(���

"��- 
� �O- ��)��"#I 0#6 %(w�J 
4I  
 � �P��� �'����I ����+ 0#6 
4I ��$  �"-
  �- �� ��
 |�F#6)^; �'���� �I ������ ����+ �� (��D�_�.Y* �� �*�4 �� 
 ���$� &���* ����I    3���*4 0�#"1*

2�/+ ���5.���$ UH"�* ��6        
        

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

25
-0

7-
07

 ]
 

                             4 / 25

http://pec.gonbad.ac.ir/article-1-529-fa.html


  يمحسن كاظم

159 

3
 3
 3
 3
 ��������IIII    �*�4�*�4�*�4�*�4��������������������++++    2��4 
2��4 
2��4 
2��4 
������&��&��&��&IIII    $$$$����####��������+�+�+�+�  
�Y�+ ���#� ����I ����+ ��5 �� �'�2
� (���� �I ���������I  �S ����* W�J )AOAC, 

1990; ID 934.06�� (  K�*^B �*� �� �
4  � �/�-I `: �6 � "��-+� GY� 
 b�H"�� ������ ��� &
 �
�� N�� ����� 
 w�J �4 �A��g� ��/) ��I ��� 
 w�J ��5 ����
 K� �* ���������I �  �� (����

��E��- ���#� �Q- 
 ��"�$ �OH* k4 �� �
5�* (����#� ��*� �� �
4 �� ��I `: �6 � "��-+�� ���� 
 K�*^B .�$ ���� b�H"�� �/�-  
 2���$  � b�.)*�� N����� -���I )ADF�c�J 
 (+ )NDF� %(�
�8  ��J)CF�2 
 (���� b�.)*�� (

�$  ���� �-���I )DLA��� (  ���"-� W#��"J�- ��$  �� 
 ��P�S� �����S ���' U� ���$  �
j�2��D5I � 
 ��D�������I �
����+ F5��) ���$ (a,bAnkom, 2005, 2006* .(�) �"���J ��&Ash; 

ID 923.03��E %(+ ) ��JEE, ID 954.02�(  
(�]5
�' ��J )CP, ID 984.13�� (� 	�-� �� &
#-  (#1��+ $�#������*4 �������� �D���I ) ���$AOAC, 1990, 1999����� .(�K� ���I a�� 

8��
I )NFC�]5
�' o�#1* Uz��5 �� (�( ��E %��J+ 2� %��J��$  � b�.)*�� N���� �c�J+  

 ��/ �� �"���J>:: ) �$ �
-�)*., 1992et alSniffen�r#� .(� �/ � �T/ (I � ���) �j
�"NFE� (

]5
�' o�#1* Uz��5 ���( ��E %��J+ 8 
 �"���J %��J��
  ��/ �� ��J>::  �$ �
-�)*
)Arshadullah et al., 2009��� .(I F5����F* ���* (+���#� %��I ����+ ��  K�*^ �*�  � �/�-I 

;;: �6 � "��-+) ���$ �"���J ����AOAC, 1990�� %(  �tI ��H* ����- ��-�"' 
 !� �� !
.8 ���"-��! �"*�"8I� %�.��* %!�&�#5� kA6 ���"-� �� (�4 
 !+ ���8 
 �� ���"-� 

�"*�"8
�"DQ-�I 
 N�F* 2�*�
�
eF5 K�����
��.���$ (  
)* b�.)*�2�5 ��*�4  � ��� X�"-� 
 W�* 3
  	�-� �� ��� ��P5 	����) �$ �Menke 

and Steingass, 1988�* .(�E�.� �� ���-�� 	�  
� �� �
#D$ 0+ );/?±?: ��(����. � ��I 
8�R�"�I �
#D$�I �
S w� �J �� U
V 
 ���+  �� 
 �"8����D�
��* �
�� �� ��I  .���$ _�.Y*
�� ��P�� ��  � �����-�� (I .* (#1�� b
��6 	�-� �� 
+ H)5�AL5 K�H�* �+) ���$NRC, 

2007 .(���#� �*� �' �� �.S�8v� �
#D$ 0 �ER  �PE b�H"*�  ��TY* ��v8  � 
 N�S ��Y 
 �"
�-��*�4 �� |�F�  ��H* .�$ ���� b�H"�� ����C:: *�.+���#� �� �����I � U*�����+ -4� G* �� ��$ k�

                                                           
2Acid Detergent Fiber 
3 Neutral Detergent Fiber 
4 Crude Fiber 
5 Acid Detergent Lignin 
6 Ether Extract 
7Crude protein 
8 Non Fiber Carbohydrates 
9Nitrogen Free Extract 
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� W*�.+�"*I �� $ UJ�������I  !1� ��>C: *�.+2�  �"��* ��
&8� �� �' 
 �$ �"Y� 
 �
#D$ 0
/��T* ��&�+  �
�� ��)�W �� 
��4 k � �.S�8v� (3�' � �� ����I R"-�D+  X-�5 
 �$ �"��

���k � %�Q#��I �4�*� �� ��� k4 ��#�  � 
 ��$ �#.' ��I ?= "��- �6 �+��� ����I ��*���I ? %
` %= %>C %C^ %^B %@C %=`  
>C: ��*�  � ���  ��8  ��H* .���$ ���D�� �/�-��I �� ��8 W#�

� ��- ��8�1�2�"+ )(PTB330, Env Company, Helsinki, Finland ��� �
g� 	�-� �� 
 �
 
 
 
��]5 3
 ) �� �D#�Theodorou et al., 1994(% !� ��*� *� ��� !1� ��&2�5�� ��$ 

���������I ��� .�$ �
g 
I 5 ���(��r#� .�$ �"8�� �l�  �  ��D5 ��'  �# ; ���$ �V�8 ¡��#� 
����+ �� ����/ ���$ I��� ��)T5 2�5 ����� ��$ K� ¢ �� .
V+ �#�V����� �*  ��0 %�
#q$  � �l� 

�"8�� �$.  
)*� ��� XP5�� ��$ ���I ���������I ����*4 �j
�"���+-� U� %����I  
 ��8 k�EpH ����* %

)*� ��� XP5��  ��$��) ��� ��*�4  �  K �S!� ��*�� �� �$ �"8�� �l�  � (� �� �' �� K
��5 (
 ��*� ��#5�C^ -���D�� �/�-�$ k � %������� �����#� 
 ���I � �* �l� ���I  ��1���*�4�G��I 

�F�I  ��� .�$ �"8��2�5�� ��$ $  ���� ��*� ��#5� �� U
V �5 ��C^ -���D�� �/�-� X-�5 |��
��"* %��
* £ �J ��TY* ���-+ ��� �5 �$2�5� ��$ ���* �g�+ 4�8 ���#Y5 ���* �� �
�D ����!���I )*� X

� N�S �� �' .�$�� �"$��� ����#� ����� �"8�� ��$ )* ��� ��*�  � ��� XC^  �/�-
-���D��� �.S�8v� %��pH  ���"-� �� �4pH ������ �"*���I   ��H* .�$; *�.+2� �� �"���#� )*� X
 ���N�S ��$ R  �PE b�H"* �E �' ��� �� �; *�.+2� �"-���.��� ��W C/:  ��1�� �5 
 _�.Y* b�*��

�*�4�G��I �F�I �8  ���*� ��  &I >B e �6 � "��-+ ��P�� ����I  
 � �P���  �� �'�9���+� %
�  ��H*���*4 �j
�"���+ �� F5 b��.1� 3
 ��) �$ (Komolong et al., 2001���#� .(���I  ��

)*����*4 
 ��� X��-I ���#���� ��I ���������I -�����I E�"� 3
  	�-� �� U�  ��8 k�E� 
 �
 �� �D#�)2004 .,et alw Getache( � 
 �$ ��1���F5 &�� ��H* ( -�����I k�E  U�  ��8

)TVFA,¤�� ( 	�-�   
 ���� 3
 �W#� �� 
 � ���"-�  ��*�J �*� �.��* 
 OH5�� 
 5�-��"��� 
) �$ ��1��Barnett and Reid, 1957.(  

I��� (��F5  �S ���&15  I��A' ���* ) ��JDMD,,���* 
 (24+ )OMD,� �� (�)* W� X
�*�4 ����* ����2�5 G�� �� �$ ����"-� ��� ��* �� K
��5 (��#� ��&�� ��$ ���D��% ;:: *�.+  � ���

/��T* ��&� �
�� 
 �$ �"8�� �l�+ �* ���� �
#D$ 0� &
� �� �W ��� ¥�)2� !1�) �;: *�.+2�.(�" 

                                                           
10Total Volatile Fatty Acids 
11 Dry matter Degradability 
12 Organic Matter Degradability 
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��#5 I��")* UJ�� ���$�� )��p ���g (����"-� �� 8 ������".I $����I "*- UY.Y���"� Gooch, 

porosity 1)( �� 
¦J �#' W#�  ��*� ��#5� �� �')C^ -���D�� �/�-���N�S ( ������� 
 
�")*��� �.S�� K� K�* ^B I�*� � �/�- `:  ��6 +"��-���� �P6 ��J �$ %U*�q�  ��V ���� 


 ���$ �' �� ��J ��$ U*�p ��5 
 ���#���4 (%�� G��p ��
 �
�� �� ��
 2
��� �#��� ����+ 
 ) ��$ ���D��;:: *�.+����� ( 	�-� �S � I��� ��&15 I��A' ���* ��J � 
 ����� �
-�)*� &

���*  ��H*24+ ���#���I V����4 ���� �"���J �� �' ����#F5 �t���* K�
-�)* 
 ���� �P"��  � 
 (
 �S ���&15  I��A' ���* 24+  ������#� �� W��I ����+  �
-�)*) �$Mauricio et al., 2001(.  

&15&15&15&15��������.)5
.)5
.)5
.)5
����UUUU     �*4 �*4 �*4 �*4IIII    ��� 
4�� 
��� 
4�� 
��� 
4�� 
��� 
4�� 
        
�� ¡O��   ���I 2��4����� &��I US�� ��*�4 �� ����"-� ��� �� �$  �tI  � ��
 %�4Y 2�5 ��� !1� b��F*��I  ��*�  �t %b b��F* F#15 ���+ 2�5�� ��$ � �� GY� ��I ���"'� U
2�5� �� �' ��� �>C: �--���D�� �/�*) ���.+2���� �� �"I C:: *�.+ ������* W�J %(c  ���g b��F*

2�5 f������ ��� �I b *)�.+2� 
 (�/�-  � �"t -���D�� ��*� b��F*�) ��� (�/�-) ��Ørskov and 

McDonald, 1979.(  
.��� ������I ��8��T5 |v*�� ~�t h2�V  � G�
{' (+ �� 
  W#���� �&8� SAS 2��4� ���$ &

)SAS, 2002 �*4 Nv"J� .(I ��5 (� �O-  � �� �#; F5 (D��� ��*�4 �� 
 �S ����r#� .���$ (� (
 �� �*4 b�*I  I��� 2��4����� &�4  � �� �$ ����"-� �� ijY  ��  ��H* b��F*

 %�����*µ * b��F*����� %U� (iT 5 �g� b��F*� 
  �#ije �OJ b��F*I �*�4��+ ���z .���"�
#� h+ 
��J�� (+ ���"*� �' ��I 3 �&� ��$ �� �� &��� �&8� SAS F5��) �$ (SAS, 2002.(  

j���I 2���"* U��V�) !�ME,�j��� 
 (I  i2�J���I $����+ )NEl,�(  
 }�* KR��F* 	�-� ��
"-��F5 	�����) ���$ (Menke and Steingass, 1988 .(*� N�T* ��&���* W�J �S �)I  ��
�
 	�-� �� (��� ���� ��2��F* ,� �4  � �� �$ �
-�)*NDF  �S � b��F*
2���$  � b�.)*�� N����� c�J+ ) ���Sanson and Kercher, 1996��F* �� .(�2 

,����I .��V � 
4��� !s� ����* W�J  �$ ����"-�
)Sanson and Kercher, 1996 �4  � �� (ADF � �S � b��F*2�N� �$  � b�.)*������ -���I 

.���  

                                                           
13Metabolizable Energy 
14Net Energy for lactation 
15 Dry Matter Intake 
16 Digestability of Dry Matter 
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�� 3� � iJ�$+ AL5���I )RFV,���F* 	�-� �� (�2 
 )�$ �
-�)*Sanson and Kercher, 1996 �4  � �� (

DDM .��V �S � b��F*� !s� ����* W�J  
DMI * b��F*� N�T* ��&���* W�J  ��
 	�-� ��
���� ��� iJ�$ .��� ������
�� �+ �./�8�I )RFQ,� 	�-� �� (�2��F* 

 ��F5 &��) �$ (Undersander, 2007.(        
  

�"��"��"��"���������    §)� 
§)� 
§)� 
§)� 
        
��5��5��5��5����$ K�
$ K�
$ K�
$ K�
����####��������+�+�+�+�        

�F* K
��5+ ��I ):;/:<P��� (I ��5�$ K�
�#��+� �  ��  �PE (���� ����+  �$ �����*
 b
�6)>�"#� .(�  ��H* (���* W�J )?@/= 8 
 (�S ��) ��J�
=?/>? � 
 (�S ���"��* (� ��&

) �"���J?@/>=  %(�S ��
�8  ��J)??/C: ��E 
 (�S �+) ��J;`/>  (�S ���  h�5�5  �� _���*P. 

lanceolata 
 M. africana  ���):;/:<P(� .��"��  ��H* (NFC ):>/^@  
 (�S �NFE )??/;B 
�"#� 
 (�S ��* (� ��&NDF )=?/C`  %(�S �ADF )C:/C>  
 (�S �ADL )@?/C S � _���* (�

 ��K. latifolia ) ���:;/:<P.(  
�� ����� �* ���"-�� ����Aa 3� � %��+� � 
���5
��"* �+ "#��) �� ��+  %�� �D#� 
>?B;(. 

3 �&� ��$ � �� �-����� AL5 3� � 
���I ��
  �$  �."Y* U���*  � ������+ �4 K
��"* ��
 
 ������ ��( ���4 
 + ("$�� �� �
�� ��5�$ K�
�#��+� L5 
��K�� ��� (�����  � U���*  �."Y*
j�2��8�D+ �4* %��+F5  � ����5��( *���& �8�./ � �* ���� ��� "#��) �$�� �g�*+  %�� �D#� 
>?B;(. 

��E %�"���J %���t   ��H*+ 8 %U�� %��J�
(�]5
�' ��J ����� o�#1* 
�K� �  � ��M. africana 
�� 5�5� b��F* hB@ %@;/: %;C/> %=C/C %;`/:  
@=/@   � ���>:: ) �5 ��
 ���as fed� (� ��

) �$ 3 �&�Khan et al., 2015J�� k��"�� �� �� (+ � �����5 (� �S � 	�-� �� K�
���* W�J %
  ��H*���* W�J )>?  U��H*  �:@/>` ) �"���J %(�S �@@/;  U��H*  �?@/>=  
 (�S ��
�8  ��J

)?>/^  U��H*  �??/C: S �2�O* �� �
�� (��F �* �"#� 3 �&� %�$ 2
+ *���E ��&+ )`=/>>   �
 U��H*;`/>  
 (�S �(�]5
�' ��J )^`/CC  U��H*  �>?/>= �"� �� �5R�� (�S �� .�$ 3 �&� �* �

AL5 K�/vt����I ����I ���I ��� (���� ��TJ  � (w�"$ �) ����I ����� � ��Y��  3 �&� �����5
* .�-� �����J ��& %�"���NDF %ADF����� %�K� ���I  
 k4  � b�.)*(�]5
�' ��J ���I �� ��

) }�� ��P. lanceolata�� ( 5�5� b��F* hB/>: %;/^> %:/C@ %;/>?  
>/=  �S �3 �&� ��$  �-�
                                                           
17 Relative feed value 
18 Relative Forage Quality 
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)Pain et al., 2015J�� �� (+ � �����5 (�]5
�' 
 �"���J) K�
�(  �� �
�� (��J3 �&���I ) �*�� 
 h�5�5 B?/>B  
==/>@ J�� 
 �5R�� (�S �+ ��) ��NDF :>?/?^ J�� 
 �"#� (�S �+ )ADF :

^:/CB � (�S �� &*��  ��� �*�4�.F8 G+ *+�r#� .�$��� (3 �&� ��$  �� �-�P. lanceolata 
� ��I ?B/>  %!���"* (��5 �S �@^/>:  �S �(�]5
�' ��J %=;/> ��E �S �+ %��J;=/>>  �S �

 %�"���J@>/C^ 8 �S �� %��J�
C=/?@  �S �NDF %BB/?>  �S �ADF %^>/; #� �S �+ 
 &2�.-
C:/>: 2 �S �����* (+) �$��Kara et al., 2016 �� ¨V��5  � �� (3 �&���I * �*+ .�$��� �1��
��2��8 U��
I ��#/ GY� %�4 �����I  ��AL5�� �����I  ��Y�� * U*�$ �  �����+�� %��$  �tI ��
 � �*�4��+   ��H*Ash %NDF %ADF  
ADL �� �4 55�� b��F* h;/@ %@/^C %^/?>  
=/;   � �S �
�
����.� U+ ) �$ 3 �&�Khazaalet al., 1993  ��H* �� (NDF  
ADF 3 �&� ��$  �� �
��

��� �* K�F2�O*I   �PE���� ����+ ��* �"�+���"*� �' .�$��I ��� �I � �����AL5 ����I �� ����
5gu��  �� ����  �A� � �P��� �����"' ���"*� �' (�2�5 U�*�� K��+ ����E K����  �  05��* �O-  � �����
��gu5 �)5 &� �� ��� ����J  ��V ��J ��� #6�. ��* ���"*� �' (+Fz
 �� ���5���� 
 k4 �+���5 %� h

8����'�5 
 w�J+ O�*�H � �* �F2�O*  ��#� � �$�)Ramirezet al., 2004; Mountousis et al., 

2011(  
 AL5 0*�6 K�/vt����I � ��TJ  ��3�� ����� �-� ��5 �� b�� ��"�* ���� �-�%   ��H* �*�

(�]5
�' ��J %NDF  
ADF ���I �����I 3�� ��) ���P. armeniaca �."Y* K�/��5 � �� �� (
��"����+ 0#6 
4I ��$ �� ��� 5�5�� h� (`:/>:  �5B?/>C %B=/?=  �5`>/;?  
B=/C@  �5;@/?@ 

) �$ 3 �&� �S �Temel and Tan, 2011�H*  � �� (� ���� �F2�O* ) �*?@/CC * (�S �� ��&
]5
�'��� (� �"#�  �3 �&� ��$  %�-� � 5 �S+��   ��H*NDF  
ADF ) �* 3 �&� �� �5R���� 

 h�5�5^:/?;  
B:/C^ ��� (�S �I ���� 3��* ���+�$�� �$ ��� ��Y�+ � ���K
��5 ( �� _���* ��
����  � K
��5��I ����+ � �* �F2�O* ��* 
�. �$  8�&�j�2��D+ ���r#� .�$�� ����� (3 �&� ��$ 
�&8� �� �� �-��� ©�.� (- G� �S � %��NDF %ADF  
ADL �&8��]5
�' �S � �DF2�� 
 G� (

* G���+�) ���Papachristou and Papanastasis, 1994 %(�� ��(
  �Y�+ L5 ������5  � K��� K�

$�#��+� 3 �&� ��$ � X-�5��H*  � �����* �* 3 �&� �� ��+��*  � K
��5 �� _���* ����5 �.

 ��+ �40#6 ��*�  � ��  
4I  .�$��3 �&� ��$  �� �-��� ��H* �E�� 2���$  � b�.)*�� N����� 
-���I )ADFc�J 
 (+ )NDF�8�./ (�I �H*  � 
 �"#�.��V U�� 
 !s� �(�]5
�' ��J � �4� �"�

AL5 3� � %�$�����I ���� 
 �� ��D.#/ ����� �4 b�
��I �&8� ���  �� ����J G�) �8�Ritchie et al., 

2006.(  
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 b
�6 b
�6 b
�6 b
�6>>>> e e e e    ��5��5��5��5����$ h$ h$ h$ h����####��������+�+�+�+�    ��������(%) ��$ �F2�O* ����(%) ��$ �F2�O* ����(%) ��$ �F2�O* ����(%) ��$ �F2�O* ���� 

  
����  DM  CP  OM  Ash  CF  ADF  NDF ADL  EE  NFC NFE 

Malcolmia 
africana  

b:@/>`  b>?/>=  b`?/B:  a?@/>=  a??/C:  b>?/C@  a>?/?;  bC@/;  a;`/>  dB:/C^  c`:/?=  

Plantago 
lanceolata  

c?@/=  c==/>@  b>@/B>  aB?/>B  d=?/>?  a^:/CB  a>?/?^  a>;/`  b;@/:  c^@/CB  b``/^B  

Phlomis 
cancellata  

a=C/>B  a?@/CC  a^B/=:  b;C/=  b^?/>@  cB:/C^  a^:/?;  b?:/;  ab>;/>  b;@/?>  b?;/^=  

Klasea 
latifolia  

a^>/>B  d@?/>`  a`:/=>  b^:/B  c`C/>;  dC:/C>  b=?/C`  c@?/C  b=C/:  a:>/^@  a??/;B  

SEM �,/¤  ,¤/¤  �,/¤  �,/¤  ��/¤  ��/¤  ��/¤  ��/¤  ,�/¤  ��/¤  ��/¤  

*�����(��I � ��I  �O-  � ��"- ��  � K
��"* N
��; � �� �S �I �F* Nv"J�+*  ��+.��$��  
DM :���* W�J %CP :(�]5
�' ��J %OM���* :24+ %Ash %�"���J :CF8 :� %��J�
ADF2� :��$  � b�.)*�� N����� -���I %

NDF2� :��$  � b�.)*�� N����� c�J+ %ADL2 :�����$  � b�.)*�� (���� -���I %EE��E :+ %��JNFC����� :�K� ���I a� �
8��
I %NFE �T/ :ه  �/I � ����j
�"  

 

AL5 K�/vt����I �5 �� b�� ���IK. latifolia 5�/vt� 
 �-� ���� 3 �&�+  � �� ��6
 �� !�
��S�TJ �� _�
5 �  � �"��  K���Y-��$+ ��� (�* ��+) �$��Ranjbaret al., 2012 .(�*  ����� 

%��E ������+ �� �P�5 �� �8�./ 0���*�I ����"-� *+�#��%��   ��H* ���(�]5
�' ��J �4 ���� �"#� @ 
�S � %�$�� �� /��+  �����
#�  �E� ]5
�'���$ (  (�� 
��
#� h
- G��� ��q.#/ ��� 
 �#/ 
��T"V�I ��� *+m��$ ���� �� 2��U 8����+ ���� *���& ]5
�'�(  � 6��� �%���-� �8����I �vs/+ 

��� &15�� ��$ �5 ����
#� ( �  ���
6 �#��� �� ��( 4�8�j��� Nv5� §/�� ��I �  ����$ ��� 
  � 
"���1% ���-�� �� ��*���  �'��(�5I �� j���I U��V 2���"*�!� ) ��#�Atrian, 2009� �� �6�5 �� .(� �D�
*� ��&(�]5
�' ��J   �PE ������ ����+ � �* *�F2�O �*�4  ��.F8 G+  �� �5R��;/@ * �S �+ %�$��

�������� (�� (���*  �) ����.� U
V ��.�+* (+ �����5�� ��-4+ ������I  ��P��I �*�� ���
 W+  � 
 .����- �� 
4��3 �&� ��$ � �� �-������+  �� ��NDF  
ADF �"#�I  3� � �� %��"��  �� �J��

�Aa+� � |�"
����"�I �H*  ����*� �� ��+  �S � ��NDF  
ADF �4  �� �J�� %�$�� �5R�� ��
*+) ��$��Chen et al., 2001.(  
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��5��5��5��5������F* K�
��F* K�
��F* K�
��F* K�
++++        
 ��5���F* h+ �� ����� �* �F2�O* �) ��
� ���D:;/:<P b
�6) (C� .(��"���.�  ��H* (� !

):B/>^ �/���� ����.���* W�J�- 
 (�) !C?/^ �/���� ����.���* W�J_���* (  ��K. latifolia 
� 
 ������"��-�"'  ��H* (�) !@;/?C �/���� ����.���* W�J) ���8 
 (?@/^ �/���� ����.���* 
W�J �� _���* (P. lanceolata ) ���:;/:<P� .(��"���*  ��H* (�&�) !C^/B �/���� ����.���* 
W�J) (�4 
 (?@/: �/���� ����.���* W�J�� ( 5�5� �� _���* hP. concellata  
M. africana 
) ���:;/:<P�� .( * �l�+������ �S��/ �O- �� �- ���I �  � ��$�  � �F2�O* (�*�� W�� U��V 
b�
V �H*  ��� ��* �� ��I  �����I ��1��  3 �&� ��$ ) �-�Markovic et al., 2012 .� ��  ��V %(

*��- �S��/ ��&�-�"' %!��.� %!��* %!�&���� (�4 
 !IM. africana ��  h�5�5  b��F*>:/?:B %
>C@= %=C: %^;  
?B *�.+  � ���>::  ������* W�J �� �� 3 �&� ��$ � 	�-� �� �� �-�� (

� %3 �&���"����
��8 (+ -�"' �T�/ �� _���*�* !+* �* 3 �&� �� x��O5  � �� �$��+) �$��Khan 

et al., 2015�F2�O*  � .(�I *�-�"' ��&��.� %!��- %���8 %!��* %!�&�
  %&���* %!I 
 �* %
2�*���� ��
IP. lanceolata ���4) �."Y* ��D* 
� �� ��� (� �� ���8 
 (0#6  
4I ��$  %������� 

 h�5�5  b��F*@/>B  
?^ �/���� ����.���* W�J  %(�."Y* ��D* 
� �� 3 �&�)^/>^  
`/>? 
�/���� ����.���* W�J %;/>  
B/? �/���� ����.���* W�J %^/:  
;/: �/���� ����.���* W�J %

>/>  
^/C �/���� ����.���* W�J %`/^;  
@/>B *�.+�/���� ����.���* W�J %C/C>  
C/C` 
*�.+�/���� ����.���* W�J %@/?  
C/` *�.+�/���� ����.���* W�J %>/:  
=/> 
*�.+�/���� ����.���* W�J ) �$ 3 �&�Forbes and Gelman, 1981�  � �� (� �S��/ ( 3 �&�

 ��$� %��"����
��8 (+ -�"' �T�/ �� _���*� �� �� ��� !3 �&���I �r#� .� �� �H��O* �*�  � (
� G�
{'���I* %�-�"' %���8 ��&��.� %!��* %!�&��- 
 !��  � !� }�� �� ����  h�5�5  b��F*^/: %

;/? %B`/> %C^/:  
?>/: �$ 3 �&� �S � � �l.a 
�� �$���� �� �S��/ (���*�  � ����I  �."Y*
��L5 &��) ��#� �Wilman and Derrick, 1994 .(S�5�� ��$ * �� �-��D#� ��&+ 6 �� ����� 

�����-�� ���"�+  b��F* %��$ �8�z�;/: 6 U� �S �� 
 ��� �� �$�� ��"����� GY� �S � W
)Morris and Peterson, 1975�r#� .(�* (���& �-� !� �* ����  b��F* �����-��>/> ��� ���I 

� ����&8� ����.�� ���� ��
 G�* ���+) �$��ARC, 1980� �� (� ����� �* �F2�O* �  �� G�
{' (
 �� ��V�� "�� + ������I �-�#+  �  �����-���� &*u5��#� (��r#� .���* (� ���8 ��&� �* ���� ���I 

�W *� G;: ��*���.+  ����
  ��?`/> 2�$ �"�* �+t  �) ���+ >:eB $ �"������+ b��F* %(>/^ 
* �
   � ���+) �$��ARC, 1980� ��8 �� 
 (�� ��� �D�� ��� (�� W� ����.���* W�J  �� ��� �� W

�� ����P. lanceolata  
� �K. latifolia ���
$  ��#� N�T* �
 �"�� ��� ����J  ��V %�� �  G5�6�
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*u5��#� (�2
 �+ �� 
� N�T* ��TJ  �� ���) ��M. africana  
P. cancellata�� |�#"� (�"�+  ��
6�.���� �8�z� ���8 ��  

��ª���� 5�/vt�+ ��5 ��TJ  ����F* K�
+ ��3�� ����� �-�2
 .�-� ���� 3 �&� �+   �
�F2�O*�I 
  �� ��I ���� ����I  ��� ��P. bracteosa * %�$ ��1����* ��&�&��- %!�* %! 
 &���* %�

*���� ����  h�5�5  b��F*@^/>: %:>/@ %>C/` %B>/>C %C`/:  
>>/: *�.+  � ���>::  ������* 
W�J ��) �$ 3 �&� ��Hussain et al., 2009�r#� .(��*�4  � (�� G���I 
  �� ��I ���� 

����I 3�� ��) ���P. stewartii* %�$ ��1�� (�) ���8 �S��/ ��&>`/: %>/: %:=/:  
:B/:  �S �
���* W�J�.� %(�) !>C/> %>C/> %C>/>  
?:/>  �S ����* W�J�* %(�&�) !@`/: %C^/> %B@/:  

@;/:  �S ����* W�J-�"' 
 (�) !@`/C %`;/C %==/>  
;`/>  �S ����* W�J5
��"* (+   �

��*���I ��� �$���� �."Y*I ��� (�) �$ 3 �&� ��Islam et al., 2008�H5 �� (�|�
 *��  ��� 
3 �&���I ��� �*I P. cancellata *+$ �&� .�$��+ ��5 ��TJ  � �����5���F* K�
+K.  

latifolia ��"�* ����  �*� �-�2�O*�F  �*���� ����� -�"' �T�/ 
� ~�O- ���� R���) !B;/?>  ���
�  �� ����.���* W�J�.� 
 (�) !:B/>^ �  � ���� ����.���* W�J�  � (�� (��* �+.�$��  

  
 b
�6 b
�6 b
�6 b
�6CCCC e e e e    ��5��5��5��5����J�� hJ�� hJ�� hJ�� h++++    ��F* ���* ����F* ���* ����F* ���* ����F* ���* ��++++    �������� ���� ���� ���� ���� �F2�O* � �* �F2�O* � �* �F2�O* � �* �F2�O* � �*�/���)�/���)�/���)�/���)���� ����. ����. ����. ����.���*���*���*���*    W�JW�JW�JW�J((((        

����  Ca  K  P  Na Mg  Fe 
Malcolmia africana  cBC/B  c`>/>>  c^;/:  b:>/?  d?=/:  a?@/:  
Plantago lanceolata  a:>/>^  a@;/?C  a?@/^  c@;/:  c^@/C  bC@/:  
Phlomis cancellata  b?>/>C  b;@/C>  b?`/>  d>`/:  aC^/B  bC`/:  

Klasea latifolia  a:B/>^  aB;/?>  a?>/^  aC?/^  b^=/?  c>;/:  
SEM ^@/:  @^/:  :=/:  :^/:  :;/:  ::^/:  

*�����(��I � ��I  �O-  � ��"- ��  � K
��"* N
��; � �� �S �I �F* Nv"J�+*  ��+.��$��  
Ca�.� :� %!K-�"' :� %!P %���8 :Na�- :� %!Mg�* :�&� %!Fe(�4 :  

2�5 ��*�42�5 ��*�42�5 ��*�42�5 ��*�4�����1�-��8 
 ��� ��1�-��8 
 ��� ��1�-��8 
 ��� ��1�-��8 
 ��� ���������IIII    #Y5#Y5#Y5#Y5��������IIII        

2�5�F#15 �+ ��*�  � �����I >C %C^ %^B  
@C ) �/�-��  h�5�5  b��F*:`/^B %=?/`> %
BC/@:  
^>/@^ *�.+2����"' %(�"�2�5 U�) ��� �gasb %=>/@? *�.+2�2�5 f�� ���g %(�"�) ��� �gasc %

:=?/: *�.+2� %(�/�-/�"��&15  I��A' ���* W�J ���* 
 24+ )DMD  
OMD %��  h�5�5  b��F*
>^/@; %^@/@B%* %(� N�T* ��&���* W�J ) ����
 DMI %^@/^ ���� ��
 �S �I  iJ�$ %(���


�� 3� �+ AL5���I )RFV %B^/C;:� iJ�$ 
 (���
�� �+ �8�./�I )RFQ %`@/C;`�#� (+   �
K. latifolia � ����"��)  ��H* (:;/:<P b
�6) �����  �� �J�� (?.(  
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�D5 ���2�5 W� ��� ��t�J �� �- 
 ��� ����� %G���� ��6R� 0I � ����+ ���8�./ 0���* %�����I  
� �
�-���
&8� �+�� �� K�F8� ����"-� ��$ #���) �-�+  %�� �D#� 
>?=`Kazemi et al., 2009; 

Kazemi et al., 2012;  .( � 0V�
 ���D5 (��� W������� #Y5���$  � ���
�� X�5+   ��H* 
 ����
2�5�$�� ��� �+ -���D�� ��� �����#� �� �J+ ��$  ���*�4 X�����+ %�#����� 2�5�-� �����I   ��8 k�E
��  ����/!P*�5�(  0
�**u5�(����� j���I ���I * ���+) �$��Menke and Steingass, 1988  � 
 (
H�� ��� �H2�5� ��$ ��� H"�* K �S�gu5 �)5 !� �&15�� �&6�I �� �J+ * X-�5�
�D ��� ��!� ��

 
 ���� �� K �S a�� H"�*�$�� !+ �8�� ��I -� ��$����I 2�5� ��$ �4�8  ��#Y5 ���* �+�$�� 
)Menke and Steingass, 1988  � .(�F2�O* 2�5 ��� �z����I  ��K. latifolia �- �� �
��� �
��� ����� �� ��� �"� ��������� #Y5�� ���&6� �"�I ��� (�)*  � ���* ��� X+���"' .�$��� U

2�5�) ��� �gasb2�5 f�� ���g 
 (�) ��� �gasc��� (I �� }�� �� ����  h�5�5  b��F*CC/;C *�.+2� 
 �"
:;/: *�.+2� �/�-  � �"3 �&� ��$ ) �-�Kara et al., 2016 �� �
�� �� (�F2�O* ) �*B`/`B 
*�.+2� 
 �":B/: *�.+2� �"#� (�/�-  � �" 3 �&� ��$ �r#� %�-��* (�2�5 ��&� ��*�  � ��� �C^ %

^B  
@C ��� �/�-I ��� (�HH)* X-�5 ���� R�� (� &��  h�5�5  b��F*^C %>`/;?  
>`/;; *�.+2� �"
 �� �"#� �� �$ 3 �&�3 �&���I ) �*��  h�5�5  b��F*?B/;` %>^/`^  
:@/`B *�.+2�* (�"+.��$��  

 �S ���&15  I��A' ���* 24+ ���I ��� (�� X-�5 ���HH)* (�� (� b��F* &B@/;>  3 �&� �S �
 �� �
�� �� �$�F2�O* ) �*=;/@^ �$ �� �$ 3 �&� �"#� (�S ���Y� �+ � ���K
��5 (�� _���* �� 

F5  � K
��"* 3
 �� (��&15  I��A'���*24+ �r#� .�$���( 3 �&� $�� �-� �p .��V� !s� �
%�8�./ !P*�5�( U*�/ (��F5 ���� N�T* X-�5 ��� 
 ���� ���"�+ ��*�+ � �����$ ����"-� ����  �p

.��V��4 !s� ��� k�.O* ���� � 
�& +"��
�)*  � N�T* �8�./ ��� X-�5 ��6
 �� ) �����Arzani, 

2009(. �1��� ����+ �-� �� �� ���"��  �t �4 ��  � 2u5�� ��� ����"-� *+.��$ �� ��( 
   � 
�F2�O*�I  ��H* 2�5�� ���  � ��1��  � ��*���I C^ 
 ^B �/�- -���D������"' %���U 2�5�� ��� 
 �� &

���g f�� 2�5�� ��� �� 5�5�h b��F* B/^>% `C/^^% B^/^^ *�.+2��" 
 >>/: *�.+2��"/�/�- 3 �&� 
) �$Getachew et al., 2004����� .(��( �� * �l�+�-  ���"*� �'I 3 �&� ��$  � ¡F2�O* .
V+ 

���I �%�1�� U��V �H*��� �� �  �PE��� � �* �*�4  � �F2�O*�G .F8+  
�"� �+ �� �"��$��.  
K�*��I �*��I 
�� 3� � iJ�$ �� �� �-�+ AL5���IRFV) ��� (I � ����+ �����8�./ ���I 

*��2 ������J�*��� 
 ����H* %���� �
 ����"��I ��V 
 ������# �A�I �8�./* ����"-� ��+ 
 ��$ � 
0V�
 �1�-��8��I gu5��� ��  �A��.��V U*�$ %iJ�$ (� !s� ����* W�J * 
� N�T* ��&���* 

W�J � �� ���� ��� ���� ��
 	�-� ����1�-��8 ( ���� h�5�5 
  ��I *�2� ��&�  � b�.)*�� N�
�$���� c�J+ )NDF( -� 
��I )ADF#Y5 �8�./ (�* ��� (+) ��$Moore and Undersander, 
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2002 .( 3 �&� ��$ �8�./ �� �-���I  iJ�$ ��RFV  �� �5R��>;> �� ¥�)2 �Aa 3� �+�  �
��  �
.S�+  
�6 � �W )prime (�"-����I��$ �5R�� 
�� (���* � �� �  �+) ��$��Redfearn et al., 

2008������ %(� �� �6�5 �� (RFV ��� ��$ � 
4��I �� ���� �F2�O* � �*)B^/C;:e^:/>@=� ��#5 %(� (
���8�./ 0���* «&6 �����I � �����) R�� ��6 � �W�H
t (���I *+.���$  

  
 b
�6 b
�6 b
�6 b
�6???? e e e e    �1�-��8�1�-��8�1�-��8�1�-��8��������IIII    2�52�52�52�5���� %��� � %��� � %��� � %��� ���&15��&15��&15��&15     I��A' I��A' I��A' I��A'    ���*���*���*���*    W�JW�JW�JW�J    ���* 
���* 
���* 
���* 
24242424++++ N�T* % N�T* % N�T* % N�T* %���*���*���*���*    W�JW�JW�JW�J    iJ�$ 
iJ�$ 
iJ�$ 
iJ�$ 
��������IIII    ����������������
�� �
�� �
�� �
�� �++++    �./�./�./�./�8�8�8�8����IIII     
 
 
 



�� 3� �
�� 3� �
�� 3� �
�� 3� �++++    AL5AL5AL5AL5������������IIII    �������� ���� ���� ���� �����F2�O*� �*�F2�O*� �*�F2�O*� �*�F2�O*� �*        

  
����  

gas 
12 h 
(ml)  

gas 
24 h 
(ml)  

gas 
48 h 
(ml)  

gas 
72 h 
(ml) 

 gasb
(ml)  

 gasc
(ml/h)  

DMD 
(%) 

OMD 
(%) 

DMI 
(% of 
body 

weight) 

RFV RFQ 

Malcolmia 
africana  

c`B/?;  c:?/^B  c`^/;;  cCB/;=  c>;/`:  b:@?/:  c>>/`?  c;B/`;  b^C/?  b^:/>@=  b`?/>B>  

Plantago 
lanceolata  

b>>/^C  b?B/;`  b>^/`^  b:@/`B  bB`/`B  b:B:/:  b;B/@:  b=;/@^  b;>/?  b=C/>B>  bC=/>B^  

Phlomis 
cancellata  

d=>/>=  d^@/C=  dCB/?>  d:C/?;  d@C/^?  c:^B/:  d`:/;^  d`:/;B  b?=/?  bB:/>BC  bC>/>B;  

Klasea 
latifolia  

a:`/^B  a=?/`>  aBC/@:  a^>/@^  a=>/@?  a:=?/:  a>^/@;  a^@/@B  a^@/^  aB^/C;:  a`@/C;`  

SEM ^`/:  `B/:  >:/>  ::/>  >:/>  ::?/:  `:/:  ;C/:  :=/:  ;?/;  B>/; 

*�����(��I � ��I  �O-  � ��"- ��  � K
��"* N
��; � �� �S �I �F* Nv"J�+*  ��+.��$��  
gas12 h %gas 24 h %gas 48 h  
gas 72 h ��  h�5�5 $2�5 U*��F#15 �+  �� �F� ���>C %C^ %^B  
@C -���D�� �/�-� ��

*+$��� .�gasb  
gasc ��  h�5�5 F#15 ��� U*�$�2�"� ��$ �� �� GY� ��I ���"'�2�5 U�2�5 f�� ���g 
 ��� ��* ��� �+ .��$��
DMD 
OMD ��  h�5�5  U*�$��&15  I��A' ���* W�J ���* 
24+  �$A� �� �'C^ �/�- -���D����� *+ .��$��DMI %
RFV  
RFQ ��  h�5�5 * U*�$� N�T* ��&���* W�J �S �) ����
 I ��� ��
 ��� ���(% 3� � 
��+ AL5���I � 
���
�� �+ 
�8�./�I *+.��$��  

  

 !a  +./�� iJ�$ �D�RFV ��� xg�* 0���* «&6I � ����+ ���+ �8�./* k��)* ��+ ����
 
����D K
��5 ��6
 .��V  ��GY� !s� ���I 8��
I * w� �J+� ��D.#/  � K
��5 §/�� ����5� ��� � 

��*�+ ��� �� �����8�./ �� ����I  iJ�$ ��RFV ���D� AL5�* �+��� �A2 %���$I  N�t ��  ��$
��� iJ�$ �� ����"-� %UD�* (���
�� �+ �8�./�I )RFQ� �  � (���+ �8�./ ��~�O* ��$  �-�
)Moore and Undersander, 2002��*� .(+.��V ����8�./ ���* !s� ��I �H5 %�$�� X-�"*� |�


 iJ�$RFV  
RFQ  ����D�* ����* ��+2
 ��$��+  � ��*�+ .��V Nv"J� ����  � !s� �� (
�8�./�&8� ���* G+� iJ�$ %���RFQ� � %���+ �"P�I � ������8�./ � iJ�$ .�$�� ����J ��RFQ 
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�$ � 
4���  � ���*�4 (�* ���� G+.� �� ����� 5��� �#I  �F2�O* � �*)`@/C;`e`?/>B> �� %(
AL5 3� ����I R��+�  b
�6) ��"��  �� �J��?.(  

���"��* (�j��� ��&I 2���"* U��V�) !�@:/>: �  � b
j��*� ����.���* W�Jj��� %(I  i2�J
$����+ );`/` �  � b
j��*� ����.���* W�J-� 
 (����I ) U�  ��8 k�E@C/`; *�.+2  � b�*� (�"

 �� _���*K. latifolia  b
�6) ���^% :;/:<P  ��H* .(pH )*�gu5 �)5 ��� X�-���D�� ��  �PE ��
���� ����+ � �* �F2�O* �r#� .�8���  ��V�� (��"���  ��H* (���*4 �j
�"���+ -���D�� �g�  �� ��P. 

concellata  � )*�) �$ �����* ��� X:;/:<P .(j���I U��V 2���"*�) !�ME%( ��&15  I��A' � �
.��V� !s� ����* W�J )DMD%(ADF %NDF 
 (�]5
�' ��J �� �.#6 !P*�5�( � �  � ���"*� �'���+ 
�����8�./ ��� *+.��$�� �� �E ��H*�� ]5
�'�( ��J 
 j���I 2���"* U��V�!�  � �8�./ �� 
 �"�

 �DF2��NDF 
ADF �4� ��%�$�� �"# (�� ������ ���I ��EI k�.O* %����5 �����J ��� 
  ��V �� 
("J�- �� 
4�� ������I AL5���I ��
 �� ����� �����J ��� )Rhodes and Sharrow, 1990; Arzani 

et al., 20048�t �� .(+  �O- �� �E���ME  
NE �t �� w� �J� x�*�4�G��I 
  ��I  ���� ���
)in vivo U��V (* � 
4��+2
 �$��+ �� ��HH)*� �I  �� %G���� ���"-� U��V 
 ���� ��� � �� �6�5 ��

�D5�2�5 W�) ��� �in vitro gas production��� (I #Y5� (ME  
NE ���#� ����"-� ���
)Getachew et al., 2004; Kazemiet al., 2009; Kazemiet al., 2012.( �  ��� (� ���� � �*

 �F2�O*�"#�� (j���  ��H*I 2���"* U��V�) !�??/` �/b
j��*� ����.���* W�J �� _���* (���� 
3���- ����.��� �  
*���& ]5
�'�( %��J .��V����* !s� � W�J j��� 
I 2���"* U��V� %!�!P*�5�( iJ�$  � ��

� 
4�� �P6 ����� �8�./ 3 �&� ��$  �-�)Arzani et al., 2006(� .��� j���I U��V �"*2���!� 
����
  ��� ����� ��E 05�*  � U��V �
-�)* ���� 
 �� �6�5 �� ��")*I j���I U��V 2���"*� !����
  � 
��
 G$�' ����+% *+ ��H* ���5 ¡8�./ � �* ���� ��� �  ���I  N�t �� "�� �����AL5 K�6����I �4 
F5��) ��� (Arzani et al., 2006� .(��� Ij��� U��V !��2���"* 
 ����  � �O- I ��P�� *�%G ¬�V 
 
��� b&V  � �2�� I ��P�� 
  � X���$ ��E  � 05�* �� 5�5�b��F* h C;/>^% BC/>B 
 @;/>:  b
j��*

� ��  �����* ����. W�J �
-�)* ������� �) �+  %�� �D#� 
>?=^(������ .��8�./  ��H* (�I  ��
*�* b&V G+���"�+  ��P�� �O-  �I ���
$  �   b��F* %��� N�T* �
`>/> �� ��) w�"$ � ����.

 	�-����* W�J %(^?/> ����- }�� �� ����.��&�I %C;/C ��3�� ����.�- ���� 
 �??/> �� ����.
*��� U�+ *+�$��. �r#��� 
 ¬�V (�� b&V *+���"�+ ��  h�5�5 b��F*>?/C  
CC/> �� ����.

 	�-� ��) w�"$ ����* W�J %(B=/>  
:B/> ����- }�� �� ����.��&�I %=@/C  
@:/> �� ����.
3���- ���� 
 �@`/>  
> ��*��� U� ����.+ ���
$  ��#� N�T* �
 �"�� �5 ����4 K�6� ��  � ��
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 ��P��I *u5����� (. �"� �� �6�5 ���2�O* ��F %�z�� ��� (�* ����+ �����5�� "�� + ������I  ��P��I 
����� �� �
�� ( �  ��*u5 (b&V)��#� (�2�O*  � .���F ����I� %���
  ���� *�� %¬�V %G�� �- ���* 
 G$ 

�*�� ��{� E�.�+  05�*  ���  h�5�5  b��F*>=/B %``/>^ %?>/`  
>;/>: ��� �) �$ �
-�)* b
j��*+ 
 %�� �D#� 
>?B= �� (�� "�� + ��� �����* �F2�O* (+� �����5�����I  ��P��I ���� �� �
�� (� �  ��

��*u5 &��#� (��"� .���� $ �&�+���� % ��� �� �� �� �6�5 ��$�X %b�- (D#* �-� ����� �� ����
�8�./�I 
 �� b�
�� �4  ��H* �8�./ *u5�( ����� ���� j���I U��V 2���"*�!� ��
  ����� I�
�� �5 L5��� 

�) ���Arzani et al., 2006.( w����*4 2�5�� ��$  US�� �
#D$  �2���"*�]5
�' !��("Q' %��� %���
-�����I *4�*4 %���� %� 
� %����K��"�- 
 ���� 0���* ��a �j
�"�� ]5
�'��+ *+) �$��Tillman and 

Sidhu, 1969������ %(��� ( * �l�+  � �- �F2�O* �' �z�����  ��H* ���� (���*4 �j
�"���+  U�  �
*���+ �' �S � �� _���*��(]5
�' �5�) (@?/>` �4  � (�S � .�$��  

�
#D$ �� ����/+ �! �l�� #Y5��I %!P*  ��V �� 2�5�� KR�T)* �P���� #J�� �� 
V�U 
-�����I k�E % ��8 ���j
�" ��*4���+ 
 ]5
�'�( *��
�D+ ���I �� N�t ���� "���K�6� j���I 
 

]5
�'��+ �����I  ��Y�� ����� *+) �$��Wanapat, 2000%( �������( �� �l� *+�-  �� ���� L5��� 
��$  ��X ����+ *�
�D ��� ��!���% *+����5 ��2�I #Y5�� �  �-� 3�J L5��K�� �6I �#���  �#�

���D�  � ¡F2�O* �z�� ��& -���D�� �g�  ������ ����I � �."Y*���+  � )*�X %��� �l.a ���j
�" 
��*4���+ 
 -�����I  ���.� k�E L5�� ��-� .��"8�����I '
�' %K�"-� U*�$ |�5�#/)  ��8 k�E� %K���
5����r#� 
 K�����H*  � (�� %K�
�'�� %K��2�
 �"#� ��5��
&�� %K��� %K��2�

&C e"*�5�� U��- 
 K��� �
-���� (��� �P� b�T)* ����/+� #Y5�* X-�5 ����� �
�D�!���I 2�5 �
#D$�* �+8�t �� %���$+ 

������K� ���I ���*  � ��6�*�� �J 0+ #� %&2�.- U*�$)+"D' %&2�.-��- 
 �"-��� %(�����V �I 
 %(b�.)*!P*�5�( ����"���-I #Y5 U��V�)*  � ��2�5 �� U
V �� ���� �
#D$ X�-� �����I  k�E

�
5 ����"�' 
 ���
&�� �� % ��8�* U+) ���$Dijkstra et al., 2005������ %(�- �� �� (+ �F2�O*  %�z��
���� *��� U�+ )K. latifolia�t �� �-� �"����5 (�����"���- ���� !���8 xI #Y5 U��V�� �� %�"�
2�5�-� �����I �  ��8 k�E��"�I )*  � � �.�$�� �"$�� ��� X  

t  �+ 4�8�#Y5 ��� ��H* %�
#D$  � �I ��*4�2�5 w��* �+� �� ������ �� �4 �"�� �
#D$ � ��
kA6 ��$ �t �� |���1* �4 !l/� GY� 
����) ��&� xI �8��I )* ����� �
#D$ �� %(�
#D$ X

* ���� �����+8�t �� %��$+ �D5�W��I �*�4�����+ ���I #Y5� (��&15  I��A' w� �J��I  ���D��
��
* �� ��$I ���������I 2�5�� ����*4 �j
�"���+ ��*4 �l.a 
 ����  ��"-��)*  � w��X��I  ���

�*�4�����+ %�DF�*����� b��F5 ��&15 (�]5
�' 0���* ���+ ��*4 N�T* 
���� w�I ]5
�' &"�-� (
*��
�D+ *+) �$��Dijkstra et al., 2005(. �r#����* 
  ��H* (������ ��K� ���I #Y5��I  ��
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� �l.a���*4 �j
�"���+ gu5��&�� �+� ��#/ GY� 
 �"$���I � �����*4 �j
�"���+&15 US�� %� �
]5
�'�("Q' %���� 
 ���-����I *4�)*  � ���* �
#D$ X+) �$��Dijkstra et al., 2005� �� .(� (
-��5��� � * �l�+�Y� �� �- + �&8� ���� G���*4 �j
�"���+ $��+ -���D�� ��� ������ 3���- ���� �

]5
�' �5R�� �O- �� _���*� �- �� �
�� (���� ����+ ��.�$�� ��  
��� �E   � ���F2�O*  %�z�� b��pH *)�gu5 �)5 ��� X�-���D�� ��  �PE ������  �."Y*

����+ 2
 �8���  ��V+ ����/ ��$  �� �-�pH #P* GH� �
#D$+ -� kA6  �����I  ��  ��8 k�E
�����  �
#D$ �"$�� 
 ��* &+2�5 ����5�]5
�' ��* (��
�D+ gu5 �)5 � �� 
 ���  ��V ��J �� �D�
����b4�5� (pH )*�*��  � �
#D$ X�� @e` �F5�� ��$ ) �-�Dijkstra et al., 2005(. ������� �� (

 � ��* �� �6�5� �$� ��$ *�� %R��  ��� pH 2�5� ��$ �-���D�� �g�  �� �� ���  �PE �� W���� ����+ 
�� 
 ���� b�*�� ��  � * �l�+� N�T* �� �- �� (�#� %��� X-�5 ����+gu5 ����5�y�- �+  ��

2�F8����I #Y5��I *���� �
�D�!���I .�$�� �"$�� �
#D$ 

 b
�6 b
�6 b
�6 b
�6^̂̂̂-    j���j���j���j���IIII    2���"* U��V2���"* U��V2���"* U��V2���"* U��V����j��� %!�j��� %!�j��� %!�j��� %!�IIII    $ i2�J$ i2�J$ i2�J$ i2�J����������������++++� %� %� %� %������*4 �j
�"��*4 �j
�"��*4 �j
�"��*4 �j
�"������������++++-� %-� %-� %-� %����������������IIII     
 U�  ��8 k�E 
 U�  ��8 k�E 
 U�  ��8 k�E 
 U�  ��8 k�EpH    )*)*)*)*������� X��� X��� X��� X 

  
����  

ME 
(MJ/kgDM)  

NEl 
(MJ/kgDM) 

N -3NH
(mg/dL) 

TVFA 
(mmol/L) 

pH 

Malcolmia africana  cB?/B  cCC/;  bC:/>;  c:C/;B  ?B/`  
Plantago lanceolata  b=;/=  b:>/`  c?=/>^  b`@/`C  ^>/`  
Phlomis cancellata  d??/`  d^;/?  a==/>`  d`@/^`  ?@/`  

Klasea latifolia  a@:/>:  a;`/`  dB;/>?  a@C/`;  ^`/`  
SEM :=/:  :`/:  :`/:  ?B/:  :?/:  

*�����(��I � ��I  �O-  � ��"- ��  � K
��"* N
��; � �� �S �I �F* Nv"J�+��*  +.��$��  
MEj��� :I 2���"* U��V��/b
j��*) !�� ����.���* W�J %(NElj��� :I ��� i2�JI $����+ �/b
j��*)� ����.���* 

W�J %(N-3NH� :���*4 �j
�"���+ *)�.+-�/���+2� %(�"TVFA-� :����I *) U�  ��8 k�E�.+2/b�*�(�"  

�z�z�z�z�����"�
#� h�"�
#� h�"�
#� h�"�
#� h++++        
���  W�O �"�
#�+ ��*+ �VI ��2�5 (�F#15 �+  ��*�  � ���C^ -���D�� �/�-����"' %��� U

2�5�-� %��� �����I � 
 U�  ��8 k�E���*4 �j
�"���+  ��(�]5
�' ��J �  � ��6�*� �$ �����* ����
 b
�6);2
 (+ ���I �-�) � ��* �NFC %EE %CF  
OM�"�
#� (+  ��� �����* R�� � ��* ���� 

��E  ����"�
#� W+ ��*+ �� (NDF � ��� �C^ ���"' %�/�-�2�5 U�-� 
 ��� �����I   ��8 k�E
� U�� b
�6) �$�� ��6
 &;�t �� .(�F5 x���z (��"�
#� h+ *+��  
 K��g� ���5�O J��+  ��
��5�$ K�
�#��+� J�� ��+ �1�-��8
V �� ���2�5 U� ��� ���- ��
V ��) � ��* ��-� U����I   ��8 k�E� �

����*4 �j
�"���+Y�* �  (H)5 �� x��O5  � .��#� i�  � %�z�� x�F2�O*�I �W �z��"�
#� h+ 
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��*+ �����"' (�2�5 U�) ��� �gasb� 
 (�2�5 &�F#15 �+ ��*�  � �����I ` %C^  
^B  �/�-
-���D��� �� ��(�]5
�' ��J ���#� ) �$ �����* %��$ ���D��Getachew et al., 20042
 %(+   �

� G�
{'� %����z W��
#� h�"+ � �
c*�2�5 (� 
 ��� �(�]5
�' ��J ���#���I ����+  �$ �����*
)Larbiet al., 1998�r#� .(� (��z W��"�
#� h+ � �
c*� (C^ 2�5 �/�-�-� 
 ��� �����I 

)* U�  ��8 k�E� �� x��O5  � �� �$ �����* ��� X3 �&���I * �*+) �$��Getachew et al., 

2004.(  

 b
�6 b
�6 b
�6 b
�6;;;; e e e e    �z�z�z�z�����"�
#� h�"�
#� h�"�
#� h�"�
#� h++++    ��������J�� (J�� (J�� (J�� (++++    ���"*� �' �����"*� �' �����"*� �' �����"*� �' ��IIII    ������������������������������������IIII    ��$��$��$��$ 

  
  

CP  OM  NDF  CF EE NFC 

gas 24 h  ****==/:e  ns>B/:e  *``/:e  ns^C/:e  ns?^/:e  ns^^/:e  
gasb  ****==/:e  ns>;/:e  *``/:e ns^^/:e  ns?;/:e  ns^;/:e  

TVFA  ****=B/:e ns>B/:e  *``/:e  ns^C/:e  ns?;/:e  ns^?/:e  
N-3NH ****=@/:e ns>B/:e  ns>`/:e  ns^?/:e  ns?:/:e  ns^C/:e  

CP :(�]5
�' ��J  %(%)OM���* :24+  %(%)NDF2� :��$  � b�.)*�� N����� c�J+  %(%)CF8 :� %��J�
EE  :(%)
��E+ %��JNFC ����� :(%)�K� ���I a�8 ���
I %gas 24 h *)�.+2�F#15 ��� :(�"+  ��*�  � ���C^ -���D�� �/�-� %��

gasb *)�.+2����"' :(�"�2�5 U� %��� �TVFA*)�.+2/b�*�-� :(�"����I  %U�  ��8 k�EN-3NH*)�.+-�/���+2� :(�"
����*4 �j
�"���+ %ns�F* ��/ :+ ��I%:;/:<P%*:::>/:<P**** 

  

 3 �&���$ 2�5 �� �-��� ����*4 �j
�"���+ ����$  � �"���
�� X�5+�� % ��* �t�J�.V ���+� 
�5 0��* %�4 ����2���-���4 
 �I )* �� ����* ����* ��� X+) ��$Cone and VanGelder, 1999 (

�$ ���� ���"�
#� �./ ����"� o�z�* (+ ��*+ ��2�5 (� ��*�  � ��� �C^ -���D�� �/�-� 
 ��
����*4 �j
�"���+   � � �F2�O* 6�5 �*� �� .��� �J�� x
t+ 3 �&���IsF� %+ -� ������I  k�E

� ��)I >^ e>: -� 
 (��� !5�����I a k�E�1�� o�
$������ (��.� �I *���� �
���!���I   � �g�*
4�8�� ������-��j
 ��#- %��+  
 ���� � �P��� *+4�8 �����5�#Y5 ����
#D$ ��I  3�Y"-� � 
L5���6 K��I �#��) ��Palmquist and Mattos, 2006������ %(�� (��$ h.O* (��
�� �5 �I 6�5�� 

����� ��"�
#+ ��*+ ����E (+� ��J� ��� �� ����2�5�� ��$  ��*�  �C^ -���D�� �/�-� 
 ��� �
���"'�2�5 U��r#� .�$�� ��� �� ( 3 �&� ��$ ��E �� �-�+ �� !a  +./�� �D��j��� 0
�* WI  !P*

���I ���H.5 ��+ *+* �*� �����+.��V �����5� !s� ����* W�J ��  �{�
 8� �  w� �J �
 ���� G���
)Doreau et al., 1991.(  
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"�"�"�"������1�1�1�1������������IIII        
 � o�#1* ���4+ �� ��5�K�
 $�#��+� 
 AL5���I ��%���� *+����5 �� TTY"*�( AL5�� ���  � 

P5�� �W 6��� h-��* W#� %b��F"* 
  � P6�5  �J+ �#�� �PE .� ¡��� ����+ � �* �F2�O* �  �� (
!� G�
{' �� �l���5�$ K�
�#��+�e��F*+  !� 
�l��� ���"*� �'I #Y5��I #s� 
+  .����� K
��"*

���"����H* (�j��� �� _���* �I 2���"* U��V�j��� %!�I $ i2�J����+-� U� %����I  % ��8 k�E
�1�-��8��I 2�5� %��� ���&15  I��A' ���* W�J ���* 
24+iJ�$ %��IRFV  
RFQ  �K. 

latifolia 
 �"#��( ��H*�� ��L"* (� ���  �P. concellata �����* j��� ("8�� �l�  � �� .�$I  U��V
2���"*���� !�I �� ���� �F2�O* � �*�  ���*�4 (� K�/vt� 
 G 3 �&� ��$"�� ��TJ  �� K�6�

 ��P��I *�� %¬�V %G�� �- ���*  
G$ �*�� E�.� ��{�+� %���� ( ��� ���� h�5�5  ����
 =?/: %``/> %
@>/:  
>;/> ����.�./ �� ���8 W�J %w�"$ � @`/:% ?@/>% ;=/: 
 =;/: �� �./�8 W�J U� 

*���+ %C=/> %?>/C %::/>  
`:/> ���./ �� ����.�8 W�J 3����� �-� 
 �BC/: %^@/> %`?/: 

:C/> ���./ �� ����.�8 W�J }�� �� � ��I �#� ����"-��"�� %��� ��P�� K�6�I �4�� *u5� ����J (

.�$  

     �&�-�Q- �&�-�Q- �&�-�Q- �&�-�Q-IIII        
�� (US�� �2�H* ~�t +5�H�H)5 k�T*  � � �$I ��
{'+ 0#"1* 3��*4 2�/+ ���5 ��6 �� �� 

>?=@>TP +*%�$�� �A2 ��������� %�2�H* �� 0#"1* 3��*4 2�/+ ���5��6 �P6 ���#�I�� +2�* �� 
��( %~�t b�#� �D�5 
 ��� �V+ �  �� ��.  

0���*0���*0���*0���*        
��� �+ �J�� %.~ %I�#"F* %.	 %I  %.£ %����5� ¢4� .~ %���>?B=b��F* . ���
 +*�� 
 ���� ����
  

���-�� ��{� +E�.� ����p��E  � 05��* +Vv�V k��6 ��"-� ��4 ����) ��*�p�.� &�U(�
 %  �.1*
./�� *��+ �� %���^> )^ :(?`C e?;>.  

��� �+' %.~ %��I �/�- %.£ %����5 %.~ %�����)SI .w %>?B=�H* .�� ����� ��8�./ J��+ ������I 
����+ j�2��8 �."Y* U���*  � ��"-��� b� �- 05��*�#./ �.1* %W+ ��
{'+  %05�*^ 
)C:(>`@e>`:.  
��� �+�#"F* %.~ %I  %.£ %����5� �I#-�V %.  %+  4� %��IOJ %.��*�� �+ .£ %>?=CF5 .��( ����� 

�8�./ ������I F5�*+  � ���� �����I F5�*+ �$�'�x. �
��* �Q5 ��"-� �"�.��% ���� ����� �
���� ��� �� %����> )> :(>:? eB@.  
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��� �+�#"F* %.~ %I1� %.£ %�h .w %����>?=^ .��j��� ��I 2���"*�#�+ b&V ���-�� ����
   05��*  �
��"���p+ ��P-G�
{' %��I Y�4� ��&I %>:` :=;eB`.  

"#��+% ©.% ��a��+% 
.%���8� A� % � .>?B; .�H*��� 3� � �Aa+� >> ���� F5�*+ ��$ ��"-� %��"�.� 
�.1* G�
{' 
 �����-+  � 0���* 
t�F+%@? :=;e=:.  

SvJ+ �����Ib %."#�� %+ .� %�2�
�� %.® %(8
¢ %.© %>?=;. gu5�� U*�/ 
 ����� �� 3� � �8�./ �I 
U���* �."Y* j�2��8I ���� ����+ L.Gundelia tournefortii  � b�#$ ��$ ��"-�  %��"-��J

�������� � �������� �� %����^ )B :(^Be?>.  
P2��D$+"#�� %.3 %+ %.© %��-� .~ %����>?=@�g� . U���* �."Y* �$  �� 3� � �Aa+� (-�- 

 ©��r.E)Liliumledebourii ( � 
� 
 ����� �$� v� 
 ��� %!2�-�� ����� �������� 
�� %����` )>C :(>=:e>@@.  
t�t�* ��#� %.  %3�5�#5 %. .� %���.6��.+ .o %>?=^�H* .��� 3� � �Aa+� �- ����Hordeum 

bulbosum% Trifolium repens%Prangos ferulacea  � U���* �."Y* j�2��8�D+  � 05��* 
���a��I ��"-� ���� %�&� ����� �������� �� %����? )@ :(@> e;=.  

�
/I .	 %>?=:- �� .+ ��*�-��I 8�/+ ��"���� 05��* �� ��*��+ ��4 b�������5 ��' .��6��� �*��
-��$ ��+ *v-� ���4 ������� %�$ �+  % �� ���
=: .�)�S  

#���+
-�#Pt %.� %+2
 %.� .o %+�S�� %.  %����� ��D-� %.o .o %��I  .4 %��H��5>?=`- �� .+ 
�*�4�����+ gu5�� ����2���8�� ����� �� �1�-��8��I #Y5��I 
 J��+ F#6����I *��
�D+ 

�� %�
#D$�� ��Y��  � G�
{' �  %�������; )C :(B` e@>.  
Akhlaghi, H., Motevalizadeh Kakhky, A. 2010. Volatile constituents of Phlomis 

cancellata Bge. A Labiate herb indigenous in Iran. Journal of Essential Oil 
Research, 13 (5): 134-137. 

ANKOM Technology. 2005. Method for determining acid detergent lignin in Beakers. 
Available from  https://www.ankom.com/sites/default/files/document-
files/Method_8_Lignin_in_beakers.pdf 

ANKOM Technology. 2006a. Acid detergent fiber in feeds-filter bag technique 
method 5. Availablefrom  https://www.ankom.com/sites/default/files/document-
files/Method_12_ADF_A2000.pdf 

ANKOM Technology. 2006b. Neutral detergent fiber in feeds-filter bag technique 
method 6. Available from  https://www.ankom.com/sites/default/files/document-
files/Method_6_NDF_A200.pdf 

AOAC. 1990. Official methods of analysis. 15th edition, Association of official 
analytical chemists. Arlington, Virginia, USA. 

AOAC. 1999. Official methods of analysis. 16th edition, Association of official 
analytical chemists, Washington, DC, USA.  

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

25
-0

7-
07

 ]
 

                            20 / 25

http://pec.gonbad.ac.ir/article-1-529-fa.html


  يمحسن كاظم

175 

ARC. 1980. The Nutrient requirements of ruminant livestock. Agricultural research 
council, slough,commonwealth agricultural bureaux, UK, 351p. 

Arshadullah, M., Anwar, M., Azim, A.2009. Evaluation of various exotic grasses in 
semi-arid conditions of Pabbi Hills, Kharian Range. The Journal of Animal and 
Plant Sciences, 19 (2): 85-89. 

Arzani, H. 2009. Forage quality and dailyrequirement of grazing animalI. 1st edition, 
University of Tehran press, Tehran, 354p. 

Arzani, H., Basiri, M., Khatibi, F., Ghorbani, G. 2006. Nutritive value of some Zagros 
mountain rangeland species. Small Ruminant Research, 65: 128-135. 

Arzani, H., Zohdi, M., Fisher, E., Zaheddi Amiri, G.H., Nikkhah, A., Westwr, D. 
2004. Phonological effects on forage quality of five grass species. Journal Range 
Management, 57 (6): 624-629. 

Atrian, P. 2009. Sheep nutrition. 1st edition, Aeej press, Iran, 348p. 
Barnett, A.J.G., Reid R. 1957. Studies on the production of volatile fatty acids from 

grass in artificial rumen. 1. Volatile fatty acids production from fresh grasses. 
Journal of Agriculture Science (Cambridge), 48: 315-321. 

Bellamy, D.J., Pfister A. 1992. World Medicine: Plants, Patients and People. Oxford, 
Blackwell Publishers. 

Chen, C.S., Wang, S.M., Chang, Y.K. 2001. Climatic factors, acid detergent fiber, 
natural detergent fiber and crude protein contents in digitgrass. In: Proceeding of 
the XIX International Grassland Congress, Brazil. pp: 632-634. 

Cone, J.W., Van Gelder, A.H. 1999. Influence of protein fermentation on gas 
production profiles. Animal Feed Science and Technology, 76 (3-4): 251-264. 

Deylamsalehi, D., Mahdavi, M., Motavalizadeh Kakhki, A., Akbarzadeh, M. 2013. 
Chemical compositions and antimicrobial activity of essential oil of Phlomis 
cancellata Bunge. from Mazandaran, Iran. Journal of Essential Oil Bearing Plants, 
16(4): 555-562. 

Dijkstra, J., Forbes, J.M., France, J. 2005. Quantitative aspects of ruminant digestion 
and metabolism. 2th edition, CABI, 746p.  

Doreau, M., Chilliard, Y., Bauchart, D., Michalet-Doreau, B. 1991. Influence of 
different fat supplements on digestibility and ruminal digestion in cows. Annales 
De Zootechnie, 40: 19-30. 

Forbes, J.C., Gelman, A.L. 1981. Copper and other minerals in herbage species and 
varieties on copper-deficient soils. Grass and Forage Science, 36: 25-30. 

Galvez, M., Martin-Cordero, C., Houghton, P.J., Ayuso, M.J. 2005. Antioxidant 
Activity of Methanol Extracts Obtained from Plantago Species. Journal of 
Agricultural and Food Chemistry, 53 (6): 1927-1933.  

Getachew, G., Robinson, P.H., DePeters, E.J., Taylor, S.J. 2004. Relationships 
between chemical composition, dry matter degradation and in vitro gas production 
of several ruminant feeds. Animal Feed Science and Technology, 111 (1-4): 57-71. 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

25
-0

7-
07

 ]
 

                            21 / 25

http://pec.gonbad.ac.ir/article-1-529-fa.html


  1398ز و زمستان يي، پانشريه حفاظت زيست بوم گياهان/ دوره هفتم، شماره پانزدهم

176 

Holchek, J.I., Herbal, C.H., Pieper, R.D. 2004. Range Management Principles and 
Practices. 4th edition, Prentice Hall Pub. USA. 587p. 

Hussain, J., Khan, F.U., Ullah, R., Muhammad, Z., Khan, A.U., Khan, N., Ullah, Z. 
2009. Evaluation of the chemical composition and trace elements analysis of 
Nepeta suavis and Phlomis bracteosa belonging to family Labitae. American-
Eurasian Journal of Agricultural and Environmental Sciences, 6 (6): 651-656. 

Islam, M., Ahmad, S., Aslam, S., Athar, M. 2008. Mineral composition and 
antinutritional components of shrubs rangeland species from the Upland 
Balochistan, Pakistan. Agriculturae Conspectus Scientificus, 73 (1): 27-35.  

Kara, K., Aktug, E., Ozkaya, S. 2016. Ruminal digestibility, microbial count, volatile 
fatty acids and gas kinetics of alternative forage sources for arid and semi-arid 
areas as in vitro. Italian Journal of Animal Science, 15 (4): 673-680. 

Kazemi, M., Tahmasbi, A.M., Naserian, A.A., Valizadeh, R., Moheghi, M.M. 2012. 
Potential nutritive value of some forage species used as ruminant feed in Iran. 
African Journal of Biotechnology, 11 (57): 12110-12117. 

Kazemi, M., Tahmasbi, A.M., Valizadeh, R., Naserian, A.A., Moheghi, M.M. 2009. 
Assessment of nutritive value of four dominant weed species in range of Khorasan 
distinct of Iran by in vitro and in situ techniques. Journal of Animal and Veterinary 
Advances, 8 (11): 2286-2290.  

Khan, H., Jan, S.A., Javed, J., Shaheen, R., Khan, Z., Ahmad, A., Safi, S.Z., Imran, M. 
2015. Nutritional composition, antioxidant and antimicrobial activities of selected 
wild edible plants. Journal of Food Biochemistry, 40: 61-70. 

Khazaal, K., Dentinho, M.T., Ribeiro, J.M., Ørskov, E.R. 1993. A comparison of gas 
production during incubation with rumen contents in vitro and nylon bag 
degradability as predictors of the apparent digestibility in vivo and the voluntary 
intake of hays. Animal Production, 57: 105-112.  

Komolong, M.K., Barber, D.G., McNeill, D.M. 2001. Post-ruminal protein supply and 
N retention of weaner sheep fed on a basal diet of lucerne hay (Medicago sativa) 
with increasing levels of quebracho tannins. Animal Feed Science and Technology, 
92 (1-2): 59-72. 

Larbi, A., Smith, J.W., Kurdi, I.O., Adeknle, I.O., Raji, A.M., Ladipo, D.O. 1998. 
Chemical composition, rumen degradation, and gas production characteristics of 
some multipurpose fodder trees and shrubs during wet and dry seasons in the 
humid tropics. Animal Feed Science and Technology, 72: 81-96. 

Markovic, J.P., Strbanovic, R.T., Terzic, D.V., Djokic, D.J., Simic, A.S., Vrvic, M.M., 
Zivkovic, S.P. 2012. Changes in lignin structure with maturation of alfalfa leaf and 
stem in relation to ruminants nutritrion. African Journal of Agricultural Research, 
7: 257-264. 

Martins, L. 2006. Systematic and biogeography of Klasea (Asteraceae–Cardueae) and 
a synopsis of the genus. Botanical Journal of the Linnean Society, 152: 435-464. 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

25
-0

7-
07

 ]
 

                            22 / 25

http://pec.gonbad.ac.ir/article-1-529-fa.html


  يمحسن كاظم

177 

Mauricio, R.M., Owen, E., Mould, F.L., Givens, I., Theodorou, M.K., France, J., 
Davies, D.R., Dhanoa, M.S. 2001. Comparison of bovine rumen liquor and bovine 
faeces as inoculum for an in vitro gas production technique for evaluating forages. 
Animal Feed Science and Technology, 89: 33-48. 

Menke, K.H., Steingass, H. 1988. Estimation of the energetic feed value obtained 
from chemical analysis and in vitro gas production using rumen fluid. Animal 
Research and Development, 28: 7-55. 

Morris, J.G. Peterson, R.G. 1975. Sodium requirements of lactating ewes. The Journal 
of Nurition, 105 (5): 595-598.  

Moore, J.E. and Undersander, D.J. 2002. Relative forage quality: An alternative to 
relative feed value and quality index. In: Proceedings 13th annual Florida ruminant 
nutrition symposium, Florida, USA, pp: 16–32. 

Morteza-Semnani, K., Moshiri, K., Akbarzade, M. 2006.The essential oil composition 
of Phlomis cancellata Bunge. Journal of Essential Oil Research, 18: 672-673.  

Mountousis, I., Dotas, V., Stanogias, G., Papanikolaou, K., Roukos, C., Liamadis, D. 
2011. Altitudinal and seasonal variation in herbage composition and energy and 
protein content of grasslands on Mt Varnoudas, NW Greece. Animal Feed Science 
and Technology, 164 (3): 174-183. 

Navarrete, S., Kemp, P.D., Pain, S.J., Back, P.J. 2016. Bioactive compounds, aucubin 
and acteoside, in plantain (Plantago lanceolata L.) and their effect on in vitro 
rumen fermentation. Animal Feed Science and Technology, 222: 158-167.  

NRC. 2007. Nutrient Requirements of Small Ruminants: Sheep, Goats, Cervids, and 
New World Camelids. 6th edition, Washington: National Academy Press, 
Washington, D.C., USA. 384p. 

Ørskov, E.R., McDonald, I. 1979. The estimation of protein degradability in the 
rumen from incubation measurements weighted according to rate of passage. 
Journal of Agricultural Science, 92: 499-503. 

Pain, S.J., Corkran, J.R., Kenyon, P.R., Morris, S.T., Kemp, P.D. 2015. The influence 
of season on lambs’ feeding preference for plantain, chicory and red clover. 
Animal Production Science,55:1241-1249. 

Palmquist, D.L., Mattos, W.R.S. 2006. Lipids metabolism. In: Berchielli, T.T., Pires, 
A.V., Oliveira, S.G. Eds. Ruminant Nutrition. FUNEP, Jaboti-cabal, Brazil. pp: 
287-309. 

Papachristou, T.G., Papanastasis, V.P. 1994. Forage value of Mediterranean deciduous 
woody fodder species and its implication to management of silvo-pastoral systems 
for goats. Agroforestry Systems, 27(3): 269-282. 

Ramirez, R.G., Haenlein, G.F.W., Garcia-Castill, C.G., Nunez-Gonzalez, M.A. 2004. 
Protein, lignin and mineral contents and in situ dry matter digestibility of native 
Mexican grasses consumed by range goats. Small Ruminant Research, 52: 261-
269. 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

25
-0

7-
07

 ]
 

                            23 / 25

http://pec.gonbad.ac.ir/article-1-529-fa.html


  1398ز و زمستان يي، پانشريه حفاظت زيست بوم گياهان/ دوره هفتم، شماره پانزدهم

178 

Ranjbar, M., Negaresh, K., Karamian, R., Joharchi, M.R. 2012. Klasea nana 
(Asteraceae), a new species from NE Iran. Annales Botanici Fennici, 49 (5-6): 
402-406.  

Rechinger, K.H. 1982. Flora Iranica, No. 150, Labiatae. Akademische Druck-u, 
Verlagsanstalt, Graz, Austria. 346p. 

Redfearn, D., Zhang, H., Caddel, J. 2008. Forage Quality Interpretations. Oklahoma 
Cooperative Extension Service, Division of Agricultural Sciences and natural 
Resources, Oklahoma State University, USA. 

Rhodes, B.D., Sharrow, S.H. 1990. Effect of grazing by sheep on the quantity and 
quality of forage available to big game in Oregon, coast range. Journal of Range 
Management, 43: 237-235. 

Ritchie, J.C., Reeves, J.B., Krizek, D.T., Foy, C.D., Gitz, D.C. 2006. Fiber 
composition of eastern gamagrass forage grown on a degraded, acid soil. Field 
Crops Research, 97: 176-181. 

Rumball, W., Keogh, R.G., Lane, G.E., Miller, J.E., Claydon, R.B. 1997. Grasslands 
Lancelot plantain (Plantago lanceolata L.). New Zealand Journal of Agricultural 
Research, 40: 373-377. 

Sanson, D.W., Kercher, C.J. 1996. Validation of equations used to estimate relative 
feed value of Alfalfa hay. The Professional Animal Scientist, 12: 162-166. 

SAS Institute INC. 2002. Sas user’s Guide: statistics. Statistical Analysis Systems 
Institute Inc. Cary NC. 

Sniffen, C.J. O’Connor, J.D., Van Soest, P.J., Fox, D.G., Russell, J.B. 1992. A net 
carbohydrate and protein system for evaluating cattle diets. II. Carbohydrate and 
protein availability. Journal of Animal Science, 70 (11): 3562-3577. 

Stewart, A.V. 1996. Plantain (Plantago lanceolata)–a potential pasture species. 
Proceedings of New Zealand grassland association, 58: 77-86. 

Tataeian, M.R., Tamartash, R., Aghajantabar, H., Nabavi, J. 2017. Effects of 
phonological growth stages on forage quality of four rangeland species in Sari 
plain region. Journal of Plant Ecophisiology, 9 (28): 213-224.   

Temel, S., Tan, M. 2011. Fodder values of shrub species in maquis in different 
altitudes and slope aspects. 2011. The Journal of Animal and Plant Sciences, 21 
(3): 508-512.  

Theodorou, M.K., Williams, B.A., Dhanoa, M.S., McAllan, A.B., France, J. 1994. A 
simple gas production method using a pressure transducer to determine the 
fermentation kinetics of ruminant feeds. Animal Feed Science and Technology, 48: 
185-197. 

Tillman, A.P., Sidhu, K.S. 1969. Nitrogen metabolism in ruminants: rate of ruminal 
ammonia production and nitrogen utilization by ruminants-A review. Journal of 
Animal Science, 34: 689-697. 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

25
-0

7-
07

 ]
 

                            24 / 25

http://pec.gonbad.ac.ir/article-1-529-fa.html


  يمحسن كاظم

179 

Undersander, D. 2007. New developments in forage testing. In: Proceedings of the 
Idaho Alfalfa and Forage Conference. Twin Falls, ID: University of Idaho 
cooperative extension service. p. 26-34. 

Wanapat, M. 2000. Rumen manipulation to increase the efficient use of local feed 
resources and productivity of ruminants in the tropics. Asian-Australasian Journal 
of Animal Sciences, Supplement 13B: 59-67. 

Wilman, D., Derrick, R.W. 1994. Concentration and availability to sheep of N, P, K, 
Ca, Mg and Na in chickweed, dandelion, dock, ribwort and spurrey, compared with 
perennial ryegrass. Journal of Agricultural Science (Cambridge), 122: 217-223. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

25
-0

7-
07

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            25 / 25

http://pec.gonbad.ac.ir/article-1-529-fa.html
http://www.tcpdf.org

