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Abstract Article Info 

Background and objectives: The role of rangelands in the production of livestock 

products is important in terms of animal feed production. The value is two-thirds of 

the total cost of production in different livestock farming units. Rangeland 

managers consider livestock performance to be the ultimate result of the quality of 

the rangelands forage. Forage quality is defined as the ability to produce optimal 

level of livestock yields (meat, milk and wool production). The nutritional value of 
forage indicates the amount of energy and nutrients available to the animal. The 

purpose of this study was to determine the minerals and nutritional value of 

Tanacetum chiliophyllum Sch.Bip. and Potentilla reptans L. (dominant species of 
region) during three phenological stages (vegetative, flowering, seeding) and in two 

geographical directions of rangelands in Shoghal Darreh rangelands, Namin County 

of Ardabil province. 
Methodology: Two sites in the Shoghal-dareh area of Namin county in Ardebil 

province were selected for sampling. The area is in the vicinity of Caspian Sea. 

Humadity of the area links to the Sea, the West Alborz Mountain. Samples were 

randomly collected from 50 species. Dried specimens were taken into laboratory 

for the following, detemination of macro minerals (nitrate, calcium, phosphorus, 

nitrogen, sodium and potassium), micro minerals (iron, copper, zinc and 

manganese) and chemical properties (ADF, NDF, dry matter, crude fat, crude ash, 

and crude protein) using standard laboratory methods at different vegetative stages. 

Results:  The results were compared using compare mean for statistical analysis 
and showed that the differences between T. chiliophyllum and P. reptans in 
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potassium, calcium, nitrate, phosphorus, zinc, copper and manganese were 

significant (P<0.01) and in iron and ash they were significant (P<0.05). 

Phenological stages made a significant difference (P<0.01) in iron, zinc, 
manganese and fat. Aspect made a significant difference (P<0.05) in crude 

protein, dry matter, NDF, iron, calcium and nitrate. According to the results, the 

amount of macro elements, micro and crude protein levels in different stages of 

growth were lower than critical and the amount of dry matter was higher than the 

critical. These results indicate the importance of the role of intrinsic 

characteristics, growth stage and environmental conditions in determining forage 

quality characteristics.  
Conclusion: The results of this study confirm that plant performance in 

ecosystems is affected by various factors such as species, aspect and growth stage. 

Each of these factors can have a significant impact on the quantity and quality of 

grassland plants. Therefore, studies on the impact of different environmental 

factors and growth stages needed to enable actuality-based management planning 

to exploit rangelands properly.  The results of comparison of forage quality of two 

species showed that P. reptans had higher forage value than T. chiliophyllum. It 

is suggested that grazing systems should operate in such away that while 

maintaining the rangeland status, the livestock function could be kept at a 
favorable level.  
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� �"���(	�  ����  	i 
f�8�    ����  �  2�8  	).!�8 
2�8

E&�  �� & 2,*	� P��  ��>��� �AOAC )Association  of 

official analytical chemists  ("7  ���S)*�  )4( .    ����

  ��& �� 0�,K� ������	^  � ���S)*� � T> f�8105    0b��

�)��*  B"� 0 ��	(24   � ��^ � � _j)8� =���' � N3�*

 ���� ��	  ̂� 	).!�8 ��"�� ."7 �%�� ��	! f�8  � "�

��,! �� 0�,K� �#�	)#E�600 �)��* 0b�� B"� 0 ��	(10  

  ."��	(  �%��  =)8,*  ��^	�[  �����  =� ,'  �  N3�*

��	  � �"���	�(  �	i  2�8   �  ���)*�  ���S)*� 0�.!,*  "7 .  

  N��?� �� ������>  0N*� � j��! �	� aE�^ �� �"�&  

L��R' �  $4'�0  ��' ���  "7  .�$4'0  ��' ���  ���&�  *� 0�0� 

2	� ��$L�22SPSSv   .NL	( B�,`  

 

 

 

 

 

  

 P��!� 

 ��0�� �Z�)*  

  ��� ���� �	!�� 	`��3 B�	��]' =������ 0.���� k��)�

0�,(  P.reptans  �����  *�)D�
T  ��B�	)    	S.L  �T!�	' 

0�,( 0 N�.�  T.chiliophyllum   ��$�� 0! �'�,` �� 
�,

6� �& �� T�.�!N*� 	'  +�"b) 2.( ��� �)��k 0 N*�  

�"�&  ����$    �	!�� 	`��3��  0�,(��>  *�	�   �"7  ��  �J�	� 

O�)%� "7� T!	'  � "J  ��	�� .�,  

  

��(,  2: �B���[ ��Y����   C	�������	(�	 ��0�� �Z�)*���  /

 �� �(�T.chiliophyllum  � P.reptans  

0�,( �

 �>��(  

  T�"*

 (%)

  T�*�)D

 (%)

 T�.�! (%)   	S.L

 (%)  

B �  

T. 

chiliophy

a02 

/0 

a20/0 

±201/4  

b26/0±

771/4  

a02/0±

203/0  

a02/0±

954/1  P. 

reptans 

a03 

/0 

b18/0±7

33/3  

a19/0±

528/5  

b13/0±

158/0  

a25/0±

797/1   ���	� "J

)g/kg (  

4-5/1 8-5 2-2/8 7/3-6/1 2/2-2/3 

	����� ����� _�	J O�)%� _j)8�	���� �������  �� XW* +�K)J� 5 N*� "`��    

  

f�  g������  0�$4'   �  �`�J  k��)�  ���  ����  0L	�

  0�,(  ��  T�.�!  �  B�	)��  ��$��  	  �����  0�J	�T. 

chiliophyllum   ����  �#7  0 =��  �  N*�  ��,  	cy�  ���

����  �,�  0  �����  0�J	�  ��  �>�,)!�L  0�J	�   �  ���

6� �>��Z��, 	'�� ."���E�J  0�,( �� 0!P. reptans    =��

�� w"` B�	)�� ��,� �� �?�' m��	7 +�"b) "�!3  .(  

  

  

��(, 3:  ���B!� C	�_	
4��� �`	�� � ����/   ��;�
  ��	(�	 ��0�� �Z�)* �����  �(� /  

0�,( ���( �  0�J	� ����� �   T�"* (%)  T�*�)D (%)  T�.�! (%)  B�	)�� (%)  	S.L (%)   B � (%)  

 

T. chiliophyllum  
 �����  a12/0±874/0  a02/1±523/4  a10/2±908/6  a12/4±1/1279  a01/0±222/0  a12/0±065/2  

�( �>�  a35/0±918/0  a17/0±068/4  bc32/0±992/3  ab82/5±1/1055  a01/0±178/0  a11/0±995/1  

 �>��Z a22/0±009/1  a15/0±011/4  c52/0±413/3  b40/4±5/945  a42/0±211/0  a32/0±802/1  

 

P. reptans 

 

 �����  a04/0±881/0  a09/1±802/3  bc02/1±899/4  c02/1±0/675  a04/0±179/0  a02/0±10/2  

�( �>�  a05/0±995/0  a07/1±794/3  b07/2±734/5  bc05/2±0/744  a12/0±160/0  a42/0±436/1  

 �>��Z a06/0±916/0  a08/1±604/3  b06/3±951/5  d08/1±0/565  a02/0±136/0  a12/0±855/1  

	����� ����� _�	J O�)%� _j)8�	���� ������� �� XW* +�K)J� 5 N*� "`��  

  

  �,� & k��)� 0 0b,' �t   	 �?�' 0���� N?b 
��).�

  0�,(  ��  B�	)��  ��$��  ���T. chiliophyllum    �#7  0

����  ��	> �� 	`��3  	��* ��,�  �� �  N*�  ��,  	cy� ���

���� 	c� 0�,( +�"b) "�� �">��� ����4 .(  
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��(, 4: -	��, I=, ���B!� C	�_	 ��
� � ����/  ��;�
  ��	(�	 ��0�� �Z�)* �����  �(� /  

0�,( ���( �   ����L�	]b N?b   T�"* (%)  T�*�)D (%)  T�.�! (%)  B�	)�� (%)  	S.L (%)   B � (%)  

T. chiliophyllum  
 �E�K7  a02/0±931/0  a03/2±215/4  b22/3±047/4  a52/9±000/1243  a12/0±206/0  a52/0±983/1  

 �,�b  a03/0±937/0  a02/2±186/4  ab09/4±494/5  b82/7±331/943  a13/0±200/0  a53/0±925/1  

P. reptans  
 �E�K7  a03/0±919/0  a82/1±966/3  a12/4±531/5  c72/5±000/635  a05/0±178/0  a02/1±042/2  

 �,�b  a22/0±941/0  a52/1±501/3  a15/4±521/5  bc35/5±600/687  a08/0±139/0  a82/0±552/1  

	����� ����� _�	J O�)%� _j)8�	���� �������  �� XW* +�K)J� 5 N*� "`��    

  

� �Z�)*� ��E  

   �)� ���� k  0N*� � �"�&    �,� &t  ��).�  �=   ��  

�,(0  *�	  ��,��
  0�,(   P.reptans0  
g�  ��,�  ��  $b

�����  �  	`��3��	#  �6	' �  0�,(  0  N�.�  T. 

chiliophyllum  p�,    0�,( 
g� ��,� ��T. chiliophyllum 

���� �#7 06� 	����� ����� ����  �, �	'+�"b)  5.(  

�)�  ����k  ����$  =>&$����  �  ���  
g�  
  0�,(��>  

*�	��,��    "7� O�)%� �J�	� ��T!  	'��	� "J  ����7   

.�,  

  

  

��(, 5: �B���[ ��Y���� ����/  � �;�
 � �Z�)* �����E ��	(�	�(� /���  

0�,( �>��( �  =>&  mg/kg �� � mg/kg g�  mg/kg $����  mg/kg 

T. chiliophyllum  b07/2± 61/6  b52/0± 617/0  a00/0± 085/0  b12/0± 59/0  

P. reptans a03/1± 06/8  a72/0± 88/0  b00/0± 067/0  a13/0± 865/0  

 "J) ���	�mg/kg (  50-30 50-30 10-3 40-20 

 	�����  ����� _�	J  O�)%� _j)8�	���� �������  �� XW* +�K)J� 5 N*� "`��     

  

f�  g������  0�$4'   �  �`�J  k��)�  ���  ����  0L	�

6�0�,( ��K�' �� =>& ��$�� =�	'  P. reptans   0�J	� ��  

T! � "7� +��  0 �,	� �& ��$�� =�	'T. chiliophyllum  

0�J	� ��  �(T> .�, �>�6� =��i  �� ��� ��$�� =�	'

0�,( P .reptans 0�J	� � �( T! � �>�  0 �,	� �& =�	'

T. chiliophyllum  0�J	� �� �  �(  T> k��)� 	��* .�, �>�

  +�"b  ��)6(  ��  ����  ��  =>&  �  g�  	�����  0!  "�>�

  0�,( �>��Z 0�J	�T. chiliophyllum  ���� �#7 0 ����

�& 	�����  �6� �>"�( 0�J	� �� �>�� 
"�).> 	'�E�J 0!

  0�,( ��P. reptans    w"` g� ��,� �� m�L o,u,� =��

������  _j)8�  �  "�!  �  �����  �J�	�  =�  =>&  ���

�� �"�� �>��Z .�,7  

  

 ��(,6: �N`�� ���B!� C	�_	 ���� � 
4��� ��	(�	 ��E�� �Z�)* �� 
;��� / �(� /��� 

0�,( ���( �   0�J	�   =>& mg/kg   ��� mg/kg  g� mg/kg  $���� mg/kg 

T. chiliophyllum 

 �����  bc50/4±180/7  c18/0±650/0  bc00/0±065/0  ab12/0±635/0  

�( �>�  c32/2±530/4  c15/0±570/0  bc00/0±075/0  c11/0±495/0  

 �>��Z  b50/5±140/8  c17/0±620/0  a18/0±115/0  ab14/0±640/0  

P. reptans 

 �����  a82/8±410/10  a22/0±110/1  bc00/0±065/0  a25/0±985/0  

�( �>�  b52/4±530/8  b19/0±810/0  c00/0±045/0  a26/0±925/0  

 �>��Z  bc02/4±250/5  ab18/0±720/0  b00/0±090/0  ab32/0±687/0  

 	�����  ����� _�	J  O�)%� _j)8�	���� �������  �� XW* +�K)J� 5 N*� "`��    

  

  �,� & k��)� 0 0b,' �t   	 �?�' a�7 N?b 
��).�

 0�,( �� =>& 	R�3 Nn�[ ���P. reptans  	R�3 Nn�[ �

  0�,( �� $����T. chiliophyllum    ���� 	c� N*� 0)7�� ���

0�,( =�� �� �	#�� 	`��3 	��* ��,� �� � ���� 	�cd' �> ����

 +�"b) "�� �">���7 .(  
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��(, 7: -	��, I=, ���B!� C	�_	 ��
� � ����/  ��;�
 � �Z�)* �����E  ��	(�	/��� (� �  

0�,( �>��( �  N?b  mg/kg =>&  mg/kg �� � mg/kg g�    mg/kg   $���� 

T. chiliophyllum  
 �E�K7  b21/0± 520/6 b16/0± 603/0 a00/0± 096/0 a12/0± 686/0 

 �,�b  b14/0± 710/6 b18/0± 630/0 ab00/0± 070/0 b08/0± 493/0 

P. reptans  
 �E�K7  a31/0± 470/9 a19/0± 860/0 b00/0± 063/0 ab11/0± 590/0 

 �,�b  b22/0± 660/6 a11/0± 880/0 ab01/0± 070/0 a13/0± 760/0 

 	�����  ����� _�	J  O�)%� _j)8�	���� �������  �� XW* +�K)J� 5 N*� "`��  

 

 ���	  
�	�  

�)��k  ����0.  ������=�>   ��� ���� =#��� �,� & m*,'

 D  �  0!�NL	�  ��  �J�	����  ����$  	i "`���  �$L�� 6 

�0)L�  0�J	�  �   >��Z�  �6	' �=  ����$  	i  "`���    ��

N*�  0)7��.   0B���3��	�    	��]'����$  	i  "`���    ��

�( 0�J	� 0 N�.� �>��Z 0�J	�  �>�  XW* ��5    "`��

����  ���  p�, E��  ����$  �*�	  !	'�B��  7�K����  ��3  T[�

  
B��S)�  �����  �J�	�  ��  O�)%�  B�	��]']'��	  

��������  +�"b)  N7�"�  8 .(  T>�i�=  ����$   "`��

-'�	D�=  ���� "`�� � 2�8  E�K7 N?b �� f�8�  �6 	'  

,�b N?b  ��  �	( �">��� �"   E��  ����$  "`��    NDF    ��

,�b  N?b�  �6	'  E�K7  N?b   ��    �">���  	��*  ."7

� �"��  ����K�7  B���!	'  ��  	��]'  	�cd'  N�'  �"7  �	�(

����  B��S'  ����L�	]b  N?b  XW*  ��  ����5    "`��

  ."�)7�"��)�  ���� k  ����$  2�8  =�-'�	D  0�,(��>  

*�	��,��    "7�  O�)%�  �J�	�  ��T!	'    ����  ��$��  �

6� f�8  � 	'��	� "J .�, �  

  

  

��(, 8 :�B���[ ��Y���� �� �_	 �`	 ���4���� � 
���-	��, C�=, �
  0�� ���C�& �����
� ��	(�	/��� (��   �� T. chiliophyllum  

 �  P. reptans  ��'�@� ���� /�;�!�	��L  

  
 2�8 =�-'�	D  

 ("`��) 
 ���� ("`��) f�8 

NDF  
 ("`��) 

 ADF  
 ("`��)  

 ("`��) 	).!�8   ("`��) �	i  

 0�,( 
T. chiliophyllum  a42/0± 954/1 a16/8± 617/92 a78/1± 992/31 a47/4± 454/63 b65/5± 040/90 a12/2± 550/9 

P. reptans 
a72/0± 797/1 a17/4± 004/91 a72/2± 475/33 a45/7± 235/61 a46/7± 750/91 a22/2± 450/9 

 ���	� "J 5/7 55 - - - - 

	����� ����� _�	J O�)%� _j)8�	���� �������  �� XW* +�K)J� 5 N*� "`��    

  

�)�  ���� k  0  �,� &  �  �"�& N*�t  ��).�  �=    ��

�,(0  *�	  ��,��
  0�,(  P. reptans  �����   	).!�8

�6	'�    0�,(  0  N�.�T. chiliophyllum    0��  �  �,

B��S' XW* �� �>5 ���� "`����,�� ���."��  

�(C��  	  a�7  N?b  	c�  �*�	  ��  ����K�7  ��>

0�,(  ��,� �� $b 0 0! "7 �%�� 0�E�W� ��,� ��>ADF 

  �NDF  ����  	�cd'  0!  0�,(  	  	�])�  =��   �  ���� P. 

reptans   	��* 
"7 �">���0SEy� N�' ���Z[ P ��  ��>

0)L	�� ��	^ a�7 N?b 	c� +�"b) "��9 .(  

  

��(,  9: -	��, I=, ���B!� C	�_	 ��
� � ����/  ��;�
  0�� ���C�& �� ���
�  �(� /��� ��	(�	  

0�,(  ���(   ����L�	]b N?b  
=�-'�	D 2�8  

 ("`��) 

 f�8 ����  

 ("`��) 

NDF  
 ("`��) 

ADF  
 ("`��)  

 	).!�8  

 ("`��)  

 �	i  

 ("`��)  

T. chiliophyllum  
 �E�K7  a42/0± 983 /1 a16/8± 342/95 b78/1±  617 /33 a47/4± 550 /61 a65/5± 250 /90 a65/5± 900 /9 

 �,�b  a45/0± 925 /1 a16/8± 892/89 bc98/1± 367/30 a58/5± 353 /65 a72/4± 830 /89 a35/5± 200 /9 

P. reptans 
 �E�K7  a82/1± 042 /2 a86/8± 758/93 c50/1± 517 /28 a90/4± 580 /66 a72/3± 660/91 a82/5± 517 /9 

 �,�b  a92/0± 552 /1 a96/7± 250/88 a78/2± 433 /38 a47/3± 880 /55 a65/3± 830 /91 a55/5± 383 /9 

 	�����  ����� _�	J  O�)%� _j)8�	���� �������  �� XW* +�K)J� 5 N*� "`��.  
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�5�!� � c.� /���  

0  k��)�  ���N*�  ��  ��  �	#��  	`��3  ��$��  �"�&

0�,(  0���� �� ��'	�  6� �E�K7  ��, �,�b 0����  � 	'

T> .N*�  �� �?�' ����L�	]b N?b 
�	!�� 	`��3 �� =��i

���� B�	)�� � T�.�!  6>�CD =�� k��)� ��� .N*� ��, ���

  	c����� 
2�8 =�-'�	D ��,� �� ����L�	]b N?b    � f�8

NDF  ����  N*� N�3 =�� 0 "��7 	�� =�� .N*� ��, ���

  �� 0!�^� N,�� 	't� ��$�� ��E� 0 �E�K7 0����  
�"���

���� � T�*�)D 
	S.L 
�\�	)�� ��"��    0 N�.� ;�8 �� �E&

6� �,�b 0����  � B���!	' �! T4J =��	�� � ��, 	'

�(C�� �	�  
N*� ��, 	't� T> ���( �� �,b,� 	`��3  ��>

7 � �#�$�L Q�,8 M��E  � ���( "7� 	). � ;�8  ����K�

���� ,K� � "7� ���,�i 	 ��Z(	�cd' � T?� ���,3  �    	cy�

�� 	W��  � ������  ��>��( o,u,�  =��  B��c�  0)�E�  ."�7�

0��(�"b  B��E�W�  "�� ���  ���^  B��E�W�  ��  ���  
N*�  ��

  N?b �	�ZD	��]' 0! N*� �"7 ��3e�����L�	]b    	��]' 	

��  �  0)7�Z(  	�cd'  �'�	�  ��  ;�8  N�`,R8  ��  "��,'

  ���(  "7�  �  ���Z[  	`��3  VZb  N?b  ;�8  �	#�K3

) "7� ��Z(	�cd'41  ���� T> ������ 	��* B�����' k��)� .(

�� 0�,( N�S�! N�,�W� 0! ">�0���� �� ��'	� ��>  ��>

6�  �E�K70����   �  	' �� �,�b  ��>  0  	��  =��  �  "7�

0����  ��  �L�!  N,��  �,b�  	��8+�K7 0  ��  ��>   0!)

�� T> ;�8 N��u� �� ��	).( B�	��]'  0  	4��  (�,7

�� ) "7�6  � "7 "��d' T> 	u�J 0�E�W� �� o,u,� =�� p(

 ���� "`�� � 2�8 =�-'�	D  "`�� ��$��   N?b �� f�8

6� �E�K70)L�� =�� ."��	( �">��� �,�b N?b  � 	'  �>

T>��S�  k��)�  �  =��i  )  ����#K>  �2004  N��W�  (
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