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Abstract Article Info 

Background and Objectives: Sweet Ferula assa-foetida is an important medicinal 

plant in Iran with various therapeutic properties. This study aims to identify the 

ecological and phenological characteristics and chemical compounds of sweet 

Ferula assa-foetida in three natural habitats of Kerman province, including Ravar, 

Kerman, and Kuhbanan. 

Methodology: Three 500 m long transects were established in each sampling area, 
and ten 2×2 m plots were randomly selected at 50 m intervals in each transect. 

Density and percentage of canopy cover were measured. Phenological 

characteristics were studied for 10 shrubs randomly selected and marked in each 
habitat. Germination time, leaf emergence time, blooming time, seeding, and drying 

time were recorded every 15-10 days. Soil samples were collected from 0 to 30 cm 

depth to study soil properties, and sweet Ferula assa-foetida latex was prepared by 
water distillation. Chemical compounds of the essential oil were identified using 

gas chromatography with a mass spectrometer. Data were analyzed using SPSS 11.5 

software. 

Results: Altitude range of sweet Ferula assa-foetida varied between 1750-2100 m 

above sea level, and rainfall varied between 100-130 mm in the studied habitats. 

Soil analysis indicated that this plant is not dependent on specific elements for 
growth and development. Soil had a sandy loam to clay loam texture, and soil 

acidity ranged from 7.8 to 7.5. Electrical conductivity (EC) showed a significant 

difference and was varied from 0.7 in Kuhbanan pastureland to 2.30 in Ravar range 

pastureland. Soil organic matter was low, ranging from 0.3-0.14%. The average day 

and night temperature decreased with increasing altitude, and the temperature 

required for each stage of vegetative growth was delayed. The longest and shortest 

interval from emergence to autumn were in Kuhbanan habitat (2075 m) and in 

Ravar habitat (1750 m), respectively. Cooling and washing the seeds increased seed 

germination by 95.3% compared to control treatment. A total of 70 chemical 

compounds were identified in the essential oils of sweet Ferula assa-foetida in the 
habitats. 

Conclusion: The quality of chemical compounds in sweet Ferula assa-foetida can 

be affected by genetic or non-genetic changes in response to ecological differences 
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of habitats. Various climatic, edaphic, and physiographic conditions of habitats 

affect the metabolic pathways and biosynthesis of active substances, resulting in 

various secondary metabolites being synthesized under different environmental 
conditions. 

 

Cite this article: Ebrahimian, V., H. Azarnivand, A. Javadi, 2023. Evaluation of chemical compound of latex, 

ecological and phenological characteristics of Sweet Ferula assa-foetida in habitats of Kerman province. 

Journal of Rangeland, 17(1): 114-130.  

 
  © The Author(s).                                                            DOR:  20.1001.1.20080891.1402.17.1.8.7   

      Publisher: Iranian Society for Range Management 

  

  

 

  

  

  

  

  

 

 

 

 

 

 

 

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
8.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
24

 ]
 

                             2 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.8.7
http://rangelandsrm.ir/article-1-1145-fa.html


 

116 

 

  

 

������ �	
���� �

���� �����  ���	� ���� ��
�  ���
�� ��� �	��� ���� ! "	#�$��% � )Ferula assa- 

foetida L.( �
()	�� �*+
,�� +
��� �
� 

 
+
�������� -�.�1 0 - �� �1! ��2.*2 0�*��5 �
��3    

  

1 .����� �	
��
������ � ����� �
�� � �	
������� �����
� �� �� !��"# � $�%�  &'(� ���
� �) �
(� .*
�'
 �*
�+
 �, -�-%
 ./01 �2
� �!�34
   

2 . �6/7&� ���&'/� �� �4
2
 �����    � �&8/� � 9�: ;# ��!� "# �� �� �����
���!�  
 �<�� �*
�+
 � ���
�'*
� .* '
	 :>� �hazar@ut.ac.i  

2 .	 ���
�  ��
�� ./01 � �	
��
�� ����  ������
� �� �� !��"# � $�%� &'( �)*
�+
 , -�-%
 � ./01 �2
� !�34
 �
(� � ���
� .*
�'
 �  

 

 �$
7, �
89:� �-�;<    

:�$
7, >�   

 �� � >? -�–  !�8�@A  

  

  

?%
	�* @	�
�  29/02/1401  

 :A	��	� @	�
�03/04/1401  

 :B�	CD @	�
�13/04/1401  

  

  

�#��:�-�E� �
�    

  �G'��H �(/I��  

  �� ��'�	  

 ��J/?/�K  �* ���  

    .>�
��H .  

 

  �7�
�:F-� �    �(/I�� � ��  G'��H  !L01 . �  �Ferula assa- foetida L.    ��
/� : (
Apiaceae  M+� (
 !�' G'�


)4
 *
�'
 !'�	
� * 8 ��  >�  ��1 N �O��
 �P ,
�Q
 �
	
�  ���R�2 M4 S4
 * �	� 	� � ��/� ���
 �P � 	��

�	 L���	
� ���	 � ���T � M4� �U	
/� � ��4� � 8  *� �@'� � �' � � � �� G'
 �� V�N
 )�L8
 >� >�/
  � .

  �( 4�	
� )��W 	�  G'
!�'J/?/�
 � 8( �� ): �H X�8  � ;�-%
  � � �J/?/�K >�
/�!�(    G'��H �(/I�� 	Y�

*�  �2
 	/Z�� >�  � ��'�	 	�� 8    * �"8/� � * ��� �	�
	 � ��'�	 >4 	� * ��� * �4
 !��"#���	� 
��
 >� .    

B�� � *��,:
�  �%� 	�� 8  >�/L�� ��'�	 �	
���  � 8  >� �	�
	�"8/� � * ��� �* �    	� )�&�
�
 >4  �8

  )�&�
�
 �8 	� .�H >�K�� �Z� 	� � ��'�	500  ����10    ,3A2×2  >0W K >� !���� ���50    M8 (
 ��� �-�&�  

  M�
�
 � !� 
 ]H/A �W	� �  G'��H �(/I�� �(
��
.�'��� ����  � �� �J/?/�K !4	�� 	/Z�� >�  �  � ��'�	 �8 	�

10  � >' A>)�31 � ^ ���
  !K� V
 	/#  �	
Y�  �  �815-10  9' (�	 >�
/� * �( 	 �  *�H �8 ` * �( �!�(

 a���� � 8  !8	Y� �!8�  �.�'��� )"Q *�H 9�:  �(
��
 )+�� ��'�	 b : , �W/V: �����  10    >�/L�

  ;L1 (
 b :0-30  �L�� �	��    c/0��  �H.�'��� 6 4	
 � ��' �(� >� >�/L� 9' �    , 13#
 (
  !4 �H
/8

� 6 LH >� c/���  * �4
 d�H    * ���� ��'�	 �� H >�  !���	 � *
��� G���
 )+� �/� G'��H �(/I�� � 8

�H �� e�4
  .�� H  8	 L�
  	�Y�  )&H�  � ��H �/H ��4    �8 H ���� � ��H ��
��/�  .G'��H �(/I�� >�
��H     �

  �R�/0�  � ��4�  $4/
  ^�   �  ��f-
  U�	.�H  >�+
  g� 4
  !' �L�H  , "���
  (
  �� e�4
   �    ( �  � ��4�

  !' 4 �H !��� O�4 h�# >� �V�� X
��/
 ���� ( � � �( � !K
��/
 �����H.    (
 ��H )H
��� , 13#


� ��'�	 .��  � >�? f� �	/� � 8  	
�K
SPSS 11.5  G��� �� >&' -� � ��? ��>��
� ��i */�(� U�	 >�  8  G��
� �


 .)K�� . R�
  

G	
� :  � ��'�	 	�  G'��H �(/I��  !1 e
	
  ����%� >�? f� �	/� � 8 G��1750-2100     '	� kf4 (
  ��� �

  !���	 � *
���*�  G��100-130  !0��  ��? �� O' �� .�/� ��I�� ��� */4��A !��&"L8!� * �� b :  >� �8�

  G'
b : )K � .�	
�� !��&�
� l : �V�1 ��i  ' 9' >� /L� � �H	 �
�� � ���  �/?  
 !�/? !�H  � !4	 !

  ����%� 	� b : >�'��4
8/7     
5/7  �/� ���I��  .) !�'���?
 )'
�8EC  !+�/
 �� N ,� e
 (�
� * �� 
	    (
 �

7/0     
 * �"8/� �
�� 	�30/2  � M� b : !?� �
/� .�/� ���I�� 	�
	 �
�� 	�   G�� *� 	
�-�  14/0 -  3/0    �W	�

� ��'�	 	� p e
	
 ]'
�K
  � .�/�"H $4/�� � �� � 8  �8 >� *��4	 �
�� .(q � �� � >�K ' ]8 � (�	 >� 

  � ��'�	 >� c/��� �(/I�� � �� *
�:  
 *�H �"4 (
 !� �( >0W K G'����� .� �K
 ��: 
 >� !�'�	 �H	 >02��

  p e
	
  � * �"8/�2075  p e
	
  � 	�
	 � ��'�	 >� ;0��� *� G'��L� � ���  1750  ���    */�(� .�/� >�
/� !�(  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
8.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
24

 ]
 

                             3 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.8.7
http://rangelandsrm.ir/article-1-1145-fa.html


      
 

117 

 

 �� 	Y�  �W	� ]'
�K
 >� �R�� 	Y� �/��&H � !8� ��4 ��
� * >�
/�!�(    *
��� >�3/95   >� )"&� �W	�

  �8 H 	 L�
�/�.  !0�	/f�  70    !' �L�H r���
  	�!' 4 �H �(/I�� g� 4
     +�� (
 !:�� >� �H� ��'�	 	�  � 8

.�/� b���� >�? f� �	/�    

�H��   :���� � >�/
 >� >��'
 . L
 $'
�H ^ ���
 �>�/L� 8  9�:�*�H <
���4
 g� 4
 � !' 4 �H 

r���
 � 8 	� �/�/� *�  �
�� >L8 >�/L�>�
��H � 8  G'��H �(/I�� � ��  * &�'  	�  �Z� >�K�� ��/� ��H    , � 4/�

  g� 4
 	� �/�/� !' �L�H , "���
 )�e�� �'�H>�/L�!�  8��
/
 !H � (
 ,
���I
 !����J  ' ��T!����J  	� 

 s4 A >� ,� e
� 8 !�'J/?/�
  � ��'�	  8  (
 ��"N K
�I� t�1 � 6/#�' !�  )�/#	 � �� �p e
	
  �    b :  .�H �

G'
�� �� !L�0N
 ,� e�� $'
�H� !��K
�
 � !K
��/'��K � ��'�	  8  ��Q/� �
/� ����4/�� � !��?/� �� � 8��&�

)�?/� �� >R��� 	� � ��
� 	
�N ��Q 
 )%
 
	  >'/� Q � 8 !� ���4/�� ,� e�� !f�%� $'
�H )%
 !1/�����/H .    

  

:*
����  * �L�8
��
�  ��.  u.    ���/��	v�
. ��
/�  �1402  .>�
��H !' �L�H , "���
 !4	��  !�@'� !:�� � � 8  !�: �H ./�  G'��H �(/I�� 9'J/?/�K � )Ferula 

assa- foetida L.( � ��'�	 	�* ��� * �4
 � 8.  ��
��17)1 :(114-130.    

  

DOR:  20.1001.1.20080891.1402.17.1.8.7  

��
 *
�'
 �	
��
�� !L01 GLR�
 :              © * ���&'/�      

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
8.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
24

 ]
 

                             4 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.8.7
http://rangelandsrm.ir/article-1-1145-fa.html


 ������ �	
���� �

���� ����� ���	� ���� ��
� ���
�� ���  "	#�$��% � ... / +��
;�� � +
��������                               
  

 

118 

 

 �,-7,  

 � ��    >L8 >� )4
 !L+� 	 �&� * 8 �� (
 !�' �(/I��

 >�  �  6 V%�4
  *�  (
  ���H  !+�/
  �� N  �'� -�  >? 4

!� 	� W !�	 : � 8	/�� >�/� >0L� (
 >�/� G'
 .�/H  � 8

 )&�? 	� � >�H
� ���%� ]��
�A  ���/� !�/�  ' 9����


>�/� ���N) �f: t��� 	� >"
	  � *
�'
 !8 �� � 8EN (

�	
�  	
�N  )11 � ��  G'
  .(  ��!e01 b���	
� >? 4��i � 

�A	 �/��9 (
 ��
/� : Apiaceae )4
  p/� �� !0� 	/# >� .

)  s0
  �(/I��  � ��Ferula pseudalliacea  G'��H  �  (

)Ferula assa- foetida L.  ( �
	
�  >�  �	
�  �/��

,� e
	� !' 8 �8 ` 	� G��wL8 � xLW� 8  �	/�  )H
��� 

!� .��H �  %? (
 !�@'� y   � �
��0� s0
 �(/I�� ��8 ` � 8

M��P  p e
	
  
 � ��/� �
230  !�� 4 !� �H	 ���  �fN � ���

  *�6     
8   !�� 4  6/#  �  !0�f�&� a��  ��H .)4
  ���

37-48  !�� 4  t�1  �  ���20 -33  !�� 4 	�  .)4
  ���

  � �� 6/# G'��H �(/I��100-150    �fN � ��� !�� 45/1 -  

5/2  !�� 4  ���  6/#   �  !��i  a��  ��H  ���/�37-20  

!�� 4 t�1 � ���26-42  !�� 4) )4
 ���10.(     

 >�/� * ���� �	
/L8 * ��� * �4
  � ��e� !8 �� � 8

�@'�  )�L8
  (
  G'
�� ��  ��/�  !'�	
�  	� � �  ��?/
  �
��  �


>' ��4)  )4
  	
�	/:��  !'�	
�  * 8 ��  	�  �	
Y�17  .(   �

�A , K3�:
 >� >�/
!L�0N
 ]��
  �   	� ��Q/� �
/� *
���

  G'��H � s0
 �(/I�� p/� �� * ��� * �4
  	�� ��'�	 � 8  

G'
  �	
�  �/��  * �4
  �/��   �  >�  )8 "H  �*
�
�K  � 8

,� e
  ,
�Q
 �
	
� ��LH(	
 � �� G'
 .��	
� ��'��'  � !' 8

��1 N �O��
 �P  M4 S4
 * �	� 	� � ��/� ���
 �P � 	��

 L��  ���R�2�	  ���	 �  ���T  �  M4�  �U	
/�  � ��4�  � 8

) �	
�15 * �	� �
�� �(/I�� xLW (
 *
�'
 !��4 r# 	� .(

 *
/�1 >� G��wL8 � 6 +4
 �)4/"' �M�H ��'	� � 8�	�

) )4
 ��H �� e�4
 .�� �P6  �
	
� �(/I�� xLW .(12-16 

  �G��A �� �G��A e?� ����e?/4 , "���
 � ��/� g� 4
 �W	�

�/�  , -����G'��
/7K  !�'	     	 � 4  !A
  �6��e�/?/� �

  	�?��e� �  �  G���A  !0"��  �G'�� �  	�!�  )K '  *�  .�/H

  �  ��H . R�
  * +�  	�  � ��  G'
  ��	  ��  !���
  , -�-%


? f�� 
   ! !'�	
� l
/: � �Q/� �
/� !' 4 �H >���( 	� ���

  *��	
� �/��  )20.(    ��H . R�
 , �? f� { 4
 ��  � M�
�


 /I��  	/|2p e
	
  �  r�H  �!���	 �  ]'
�K
   �  G'��H  �(�  

!� ]'
�K
  	
�-�4
 >� �' L
 �Z� �	/� >�/� >��'
 GLP �� '

 .�	
�  ^�T  �  ^�T  ^/��  �^/��  >�  �	  r�H  , +�  	�

!4	�� O' �� G��wL8 !� * ��  8  (
 G'��H �(/I�� >� �8�

b : !� �	�� q � {	 � 98� *
���  � 	/H � 8  	� � ���

b :M� �	/H �
	
� � 8  ��'	
� 9"4 �!� �-�&� �
 �/H

)14� ��'�	  .(  , 1 e
	
  	�  	
��"4  	�  �(/I��  � 8

G��1350-1918    (
 ]�� !���	 � � '	� kf4 (
 ���5/189 

!0��  >�q 4  �}�
�2  � ��  $4/��  ����9/23    �N
�2  �

  >�q 44/11  !�� 4  >�	�r�H  ��
��  G��  � 810   
50  

  �W	�  M�0N
  �b : � 9�: >L�� ����� 6/4 ��'	
 � 8

 ���N *	 � � ~�4 >4 � (
)4
 (
 b : �	/H .5/0  !4�

!�� 4 �� g�L'(   
 ���1/2    �pH    G��5/7     
8   )4
 ��I��

)8 � )4
 	
�	/:�� !'q � �� V�N
 U(	
 (
 �(/I�� � �� .(

>� !� +� 	
( � 	� )L�N >� {	 K O�0: !��1 � 8	/�� �@'�

"4 ��!� U��K >� ! U(	
 !0'�"
 �' �W � R'
  � � �4	

!� 	/�� r�V� !�
�
�K ����K
  .���  

��+� �(/I��*
�'
 	� ��H �	
����    	 �&� !0:
� X�V�

  ���2 >� �? 4 $4/�� 	/# >� � �	
� ���%�70    xLW (
 G


!� 	� W h0��� � 8	/�� >� . : ,	/W >� � �� G'
 .�/H

!

�	
� MR2 G'����� ��8    
	
� *
�'
 (
 
	 �(/I��)4
  .���  


 � ,
	 �
 ��8 (
 �  G'��H �(/I�� *
	
�'�: G'��L+� G'
��

)  ���&8  *
�'
12    �13 6 4  !#  >� e4 ��  .( ��:
  � 8

!�  )H
�����T  �  >'�	U�	)  !L01 (!��4  )H
���  � 8

 >� .)4
 ��H >�/� G'
 ]'�	 *
��� ]8 � �1 � ��(/I��

  G�L8��?�  /� M�
�
>
  G�' A ,�H >� �

�� 	� �(/I�� � 8

 	
�N  t
�-�
  �f: t���  	�  ��e�  � ��  G'
  �&�  �  ����

) )4
 >�K��11  .(G'
�� ��   G��wL8 � �(/I�� )1
	( � )��

U�	��+� � 8 G'
 (
 	
�' A �	
��� ��+� >���( �G'/� �	
���

!� M8
�K 
	  U(	
   �  !'�	
� � ��) �' L�23 .(  >� ��� ��'	

�
��  ���L�
/
 � -
	
 !1
	( � !��"# �(/2 	� ���?/
 � 8

��+� r�/� �(/I�� �
�� �

�� (
 	
�' A �� e�4
 � )4	� �	�

!� r4 �� 6 I�H
 � �	���/4 .�
�
 �!'�	
� �� e�4
�/H �  

�� -�  	�    ��(/I��  � ��  �
	
�  �

��  (
  )4	� �  �� e�4


'( 	� ��e� * 8 �� ��/� � � !��"# �� �� r'��
� ��&  � 8

)  )H
�  �8
/:  6 "��  >�  
	  !
 "�7  , �? f�  */�� 
  .(

   �
 ��H . R�
 s0
 �(/I�� �@'/� �(/I�� � �� ��	 �� ������

� ��'�	 l/V: 	� !���
 , �? f�  	� G'��H �(/I�� � 8

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
8.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
24

 ]
 

                             5 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.8.7
http://rangelandsrm.ir/article-1-1145-fa.html


 ���* 0KLLL��LLL,17 ��
�� 01  01402            

  
 

119 

 

.)4
  >�K��  ,	/W  * ���  * �4
   )�L8
  >�  >�/
   �

	
� )��W 	� *� �@'� � �' � � � �� G'
  �� V�N
 �( 4�

 �(/I��  !�'J/?/�
  � 8( ��  ): �H  X�8   �  ;�-%
  G'


� ��'�	  	�  *�   �2
  	/Z��  >�  G'��H  * �4
  !��"#  � 8

 * ������	� 
��
 >�  .  

  

B�� � *��,
�     

  * �4
  !��"# �� ��  �� �	
�
  >�  >��
��   �  
���
  	�

  �
�� >4 * ���  �
	
�  * 4 �H	 � �	 �L8  � G'��H �(/I��

  !� +� ^ ' )��N/� M�&�4 (
 �� e�4
  � gS4 � ^ ���


)GPS� ��'�	  , V���  (  , V���  �  p e
	
  ��"N  (
   8

  6���) �H )"Q !' �K
�I�1  .(  *� (
 gA  >�-�!K
��/A/
 

��'�	�   � 8  * �4
M�4�
    ��"N  (
  !f�%�  , 13#
  �

!�@'�  �b :  �!' �K
�I�  )+�  � '	�  kf4  (
  p e
	
  � 8

�L� � ��'�	 !L�0N
 .�'��� �	��  

  

 P�-51: �
()	�� >
Q��� � �
R�S, 0K��, �
   *��, �
�

�T$
U, 

 * �4�+H   �
�� . �    , V���

)UTM (  

 )��N/�

  !"'�-
  

  p e
	


 (���)   	�
	    ��?

 ���� �  

4407120-  

3489239  

  6 LH

  * �4


 * ���  

1650-  

1850  

 * ���  � ��8
 *  557086  -  

3333256  

  ]��

 �����

1730-  

2100  
 * �"8/�   � �� k�K  400533-  

3472204  

  6 LH

 !��T

1900-  

2250  

  

  	�  >�? f�  �	/�  >�/�  )��P�  >�  *���  !A  �
��

� ��'�	  >4 � ��'�	 �8 	� h0��� � 8  �Z� 	� )�&�
�


�H >�K���%� �� 8 >�/L�>�/� >� �	
����
 G���
 >� �H 

>�/L�  >�)4� ���� ���' L�  *� � ��'�	 �H �.    �8  	�

  )�&�
�
500  ����10    ,3A2 ×2  >
/�) !���� ���  (	
(  >�

  !K� V
 	/#>0W K >�50   ]H/A �W	� � >�:
��
 M8 (
 ���

�(
��
  M�
�
  �  !� 
  ����  �,
	�
/�  �8  �:
�  	�  .�'���

  �' 4  (
  �
��  >�? f�  �	/�  >�/�  !� 
  ]H/A  �  M�
�


>�/� 8  ���  �(
��
>�/� .�H ���� �
�� � !' 4 �H �
�L8 � 8

>�/� M�
�
 !4	��  �(/I��  >�? f� �	/�  >' A �
��
  ,3A 	�  8

)  �H  U	 LH20>�  .(� ��  �J/?/�K  !4	��  	/Z�� �    GLP

� 	 � �8 	� >���� ��'�	 >� >��
�  !
 �2 >02�� h0��� � 8

  � ��'�	 �8 	� �'��� )"Q � ��10    >' A)4-5    (6 4 	/f�

)�31 � ^ ���
 !K� V
�H �	
Y�  .�>  �8 MZ�� 	/#15--

10   9'  (�	 >�
/�  * �(  	 �a��  *�H  �8 `  * �(  �!�(  � 8

����H * �() !8	Y� �!8�  (*��4	 (
  �"N 	Y� ����  �

��� )"Q *�H 9�:.�'    >� � ��'�	 �b : !4	�� )+�

  �fN �8 ��	 �� .�H >�K�� �Z� 	� !�0P 	 +i 9' ��H

  !P�K*�  10    ;L1 (
  b : >�/L�0-30  �L��H �	�� 

)20>�/L� .(�L� � 8  �
�� >�/L� 9' � c/0�� ��H �	��

�(
��
  6 4	
 � ��' �(� >� � ��'�	 b : , �W/V: ����

�'���  .  * �( 	� �
�� �8 	�>�
��H )H
��� 8�    �'
�
 (
 >�

  ( T� � � �
���!��/H  	/%�  � !���02 U�	 (
 �� e�4
  � �

�L� >� .
�N
 �Z� �	/� >�/� *�
� 	
�N>�/L� �	��  .�'���  8

>�/L�  �(/I�� � �� >�'	 !P�1 U�� (
 �W 2 >�
��H >�  8

  ���H  �	
�+��  	�'�K  	�  , �' �(�  . R�
  * �(   
  ���/�

)20.(    

�9'��>-f�� >� !4 �H
/8 � ��&'
 G'�
   >�? f� �	/�  

  !R�&�
	 � � ��&'
 � ��	( � * ��� �+H 9��A/��4 � ��&'


 	
�-�4
 �/%� )01 >� * ��� * �4
 	� !���	 � .�/� * �"8/�

�/�  >0&04>?q  �/�  �(	 "? "�  � 8 )+�  �  	
�8  �/�  �	
(

  �)&�� !� &�' � ���� * '�
�� �
	
� ^/#�� >+"�  >�

  	 +i >� * �4
 	� !���	 � * '�
�� !0� 	/# >� )+� G�L8

!� M�&-
 ����) �/H20  c/��� , 13#
 (
 ;�-%
 G'
 	� .(

� ��'�	 �� H >� (* �4
 d�H � 6 LH) .	 +i ���� >�  � 8

�H �� e�4
 ���/� G'��H �(/I�� >�? f� �	/�  .  G���
 )+�

 !���	 � $4/�� *
���    �>�q 4 � �� $4/��  >�r�
�
    (


	�$�
  )1    �2  (>�  �H  �� e�4
  *�  	�  H    p e
	
  	
�-�

!� * �� 
	 � ��'�	 8�  �)20 .(   >�
(�	 �N
�2 � �� G��� ��

  6 4 � � G'�
��4 	�  �  6 4 � � G'����� 	� >�
(�	 �}�
�2

 ���>�r�
�
 	 (
�$�
 )3 � 4( >�)4�  ���)20   .(  

) >f�
	1 (  
P= 1.7+ 0.06 H ± 24.4 

) >f�
	2 (        

Tmean= 28.54- 6.92 ×10 -3 H ± 1.61      
>f�
	 )3 (  

Tmin= 10.84 – 5.29 ×10 -3 H ± 3.6      
 ) >f�
	4 (  

          Tmax= 45.44 – 7.39 ×10 -3 H ± 1.82  
  9���
��"��  !�%��20    * ��  >? 4�
�   )��P�

� � 	� )�/#		v� � 8   
��e4
   ��/� q � G'�	��K ��   6/#

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
8.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
24

 ]
 

                             6 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.8.7
http://rangelandsrm.ir/article-1-1145-fa.html


 ������ �	
���� �

���� ����� ���	� ���� ��
� ���
�� ���  "	#�$��% � ... / +��
;�� � +
��������                               
  

 

120 

 

^/#�� �VK    �  9�:7    �5    � �)4
.    u�#  � ]' �(� G'


 . R�
 >1	�� $'
�H 	� *
�0� 	� 	
��
 >4 	� !K� V
 3� �

�/� � � GL+� �'
�
 )H � s'	 
 .�H  ��*
�0� >�?�
 �	 ���   8

  .�H �� e�4
 !� L4� ,q��� (
 � �fN �	 ��� gS4 � . R�


  ,��  >�  	�Y�  �/��&H)  �� H   8	 L�
72    �  )1 4

  ,��  >�  !8� ��48    ,	
�2  >�	�   �  >�e84   >�	�

!�� 4  �/�  (	Y�  !8� ��4  �  /��&H  .�1)  �8 H  �  �
��

)20  .( �8 	� G'��H �(/I�� >�
��H g� 4
 	
�-� G���
 �
��

� ��'�	�    )��L� �8 (
3    >�/L�50  >�
��H !����    U�	  �

4/
 ^�  � ��f-
 ,�� >� �R�/0� � ��4� $3  )1 4� >�+
  

�H  ������ .(
 �� e�4
  �    . R�
 M'�4 , e?/4�    g� 4
  >�+


  ��H�'���  >"4 %� *�  �W	�  �  G'(/
  gS4 .  >�	�  	�

 ,	
�24 !�� 4 >�	�  6 w�' 	� 9'	 
 !f�%� 	� � �
��

. R�
  )+�    �	
�+��  !e��  � 8��? ��  �H)20.(    �
��

�  ����
  �
��
  �( 4
��  g� 4
  ���8  9' (
 O�4 h�#

  !���Agilent   6��  5975C    �( � X
��/
 ���� >� �V��

Agilent    6��7890A  )  */�4HP-5    6/# >�30    �fN ����

  !0:
�32/0  !0��  G� 4  ( K  >'q  )� �P  �  ���25/0  

��������(  .�H �� e�4
>� ��� 	�  >�?�
 � �� �!
	
�2 ��'	

  ,�� >� */�41    	� >-�N�50  4 >�	�!��  >�H
� >�� �
��

� ��   
  �  �H  240  !�� 4  >�	�  )1�4  �  �
��5    >�	�

!�� 4  � �� 	� � )K ' ]'
�K
 >-�N� 	� �
��240   >�	�

!�� 4  ,��  >�  �
��5   >Ze%�  � ��  .�H  hN/��  >-�N�

  r�
�
 >� ( 4	 �H� � ;'	�
260    �280   !�� 4 >�	�  �
��

.�/�    �
�����8� ����
 , "���
 !' 4 �H   g� 4
    �	 V1

 >�  *�  ;'	�
   �  �  �H  ;�N	  6 ���  *
��8  $4/
  �W 2

) �( � X
��/
 ���� � ��4�GCr4 �� �( ��'	 >� ��� G'�


  g� 4
  ���8�  ����
  �
��
  �( 4
��  �
��  !
	
�2

 X
��/
 ����  � ��4�  >�  g� 4
  �*�  (
  gA  .�H ����

!���  O�4  h�#  >�  �V��  �( �  )GC/MS  (  �-���  �

h�#  � 8  �  g� 4
  ���8�  ����
  �
��
  �!���

.���  )4� >� >#/��� X
��/
 ����  )  �	
�( �  �: HRI  (

* �?�  ;'	�
   �  �
��
  . L
  �
��6 ���  � 8   )C7-C21  >�  (

  (
  �� e�4
   �  ��	 V1  ;'	�
  $'
�H  	�  ��	
�� �4
  *
/�1

* �(.�H  >"4 %�  �	
�( �  � 8  r���
  !' 4 �H  � 8

-�   �  �	 V1  ���8�  ����
h�#  >&'   �  !���  � 8

�: Hr���
 �	
�( � � 8 �� e�4
  � �	
�� �4
 � 8    �� ��

  �/�/�  !
 13#
  9� �  (
  �� e�4
   �  G��wL8  �Wiley 

275.L    � ��4� 	� �/�/�GC/MS   �H . R�
  )1    �5(  �W	� .

r���
 (
 9' �8 !"&� >�/
  � �	 V1 ���8� ����
 � 8

*� !�%�� �'( kf4 >�
 ���� 	�  8  *��� � >#/��� .
��/

g�1  G�K��  �Z�  	�>�  	/��
�  �L�?
 .���  )4�    G'
  	�

>�
/�  �W	�  ]' �(�  �*�H  6 �K  * �(  �>
/�  p e
	
  �!�(

  �  *
�:  s'	 
���T  �H  )"Q  (
  ��H  )H
���  , 13#
  .

� ��'�	.��   �  >�? f� �	/�  � 8  	
�K
SPSS 11.5    �  ��? ��

G��� �� >&' -�i */�(� U�	 >�  8>��
� �� . R�
 G��
� �


.)K��    

  

 G	
�   

�
���,��
D  ���EV� �
()	���
� *��,  �T$
U,  

� ��'�	  	� !���	 �  *
��� !4	��  >�? f� �	/�  � 8

6���)  2  * ��  ( �
�    ���2  (
  !���	 �  $4/��106  

!0��  ���2  
 � 	�
	 �

�� 	� ���126    * �"8/� �
�� 	�

� 8	 ��  !4	��  .)4
  ���I��30  
  >? 4� ��&'  * �4
  � 8

!� * �� * ���  ���2 �8�70-60    >� �? 4 !���	 � �W	�

!� �	 * �&�( �VK 	�  �1 �  >� �&�( !���	 �  G'
  .�8�

	�Y� *�� &�:  �  !�  ��4  �  +�� �/�	 *�H X�#��.����    

  
 P�-52 : �
()	�� ���EV� �
���,��
D ���S��T$
U, *��, �
� 

 �
�� . �    $4/��

 p e
	
  

 (���)  

  $4/��

 !���	 �

 >� �? 4 

!0��) -

  $4/��

  � ��

 >� �? 4 

)  >�	�

 G��� ��

  � �� �N
�2

 >�
(�	 

)  >�	�

 G��� ��

  �}�
�2

  � ��

 >�
(�	  	�
	  1750 106 4/16 6/1 5/32 

 * ���  1915  117 3/15 34/0 2/31 

 * �"8/�  2075  126 2/14 13/0- 1/30 

  

  	� h0��� �

�� b : !' �L�H � !�'��K , �W/V:

  6���)3(   .)4
 ��H ��	��    O' �� { 4
 ��>�/L� )K �  � 8

  �	/�  b :!4	��  �/�  ��I��  !4	  !�/?   
  !�/?  !�H �

  G'
�� ��  (!�/?) $4/�� )K �  � !� : �G'��H �(/I�� � ��

!� 
	���&A  .  

  
  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
8.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
24

 ]
 

                             7 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.8.7
http://rangelandsrm.ir/article-1-1145-fa.html


 ���* 0KLLL��LLL,17 ��
�� 01  01402            

  
 

121 

 

 P�-53 :���	��
()	�� W
� �	
�����;	X�% �
��T$
U, *��, �
�  

 >-
f�

�
   ;

L1

)
cm (  

  E
C

 

(d
S

/m
)

 

 p
H

 %
 O

C
   *

J�
��

��

�
�

  

  �
� N

 �
e&

K

^
Y�

 (m
g

/k
g

)
  

  M
�4

 �
A

 ̂
Y�

 �
� N

 (m
g

/k
g

)
  G

H 
 �

W
	�

  

�
q�

W
	�

   {
	 

�W
	�

  

 	�
	  30-0  5/2 5/7  14/0  014/0  16  150  64  16  10  

 * ���  30-0  2/1  8/7  19/0  019/0  16  150  48  42  10  

 * �"8/�  30-0  7/0  8/7  3/0  03/0  32  300  46  24  30  

� ���
� ����� �* �
()	���
� *��, �T$
U, ���� !  �	���  

>�/�  !' 4 �H  (
  gA  9��&'	/0K  )&�?  �!8 ��   8

>�/�  � ��'�	 �8 	� G'��H �(/I�� � �� �
�L8 � 8  ���  ����  �

  6��� 	�)4(  )4
 ��H ��	�� .  

  

 P�-54� �� :�
()	�� �� �* �	��� ���� ! �
�� ����� �
�  

 � ��'�	   �	 LH   >�/�  

 	�
	  1  Amygdalus scoparia Spach.  

2  Scariola orientalis (Boiss.) Soják.  

3  Noaea mucronata (Forssk.) Asch. & Schweinf  

4  Alhagi persarum Boiss. & Buhse  

5  Astragalus myriacunthus Boiss  

6  Ephedra pachyclada Boiss  

7  Acanthophyllum glandulosum Bunge ex Boiss  

8  Artemisia aucheri Boiss  

9  Eremurus kopetdaghensis M. Pop. Ex B Fedtsch,  

10  Scorzonera mucida “Rech.f. Aellen & Esfand.”  

11  Tulipa biflora Pall  

12  Eryngium noeanum Boiss.  

13  Zygophyllum atriplicoides Fisch. & C.A. Mey.  

 * ���  1  Artemisia sieberi Besser  

2  Zygophyllum atriplicoides Fisch. & C.A. Mey.  

3  Scariola orientalis (Boiss.) Soják  

4  Daphne oleoides Schreb.  

5  Scabiosa candollei DC.  

6  Amygdalus scoparia Spach  

7  Amygdalus eburnean Spach  

8  Astragalus fischeri Fischer  

9  Scorzonera mucida “Rech.f.  

10  Noaea mucronata (Forssk.) Asch. & Schweinf.  

11  Alhagi persarum Boiss. & Buhse  

 * �"8/�  1  Scariola orientalis (Boiss.) Soják  

2  Ephedra pachyclada Boiss.  

3  Acanthophyllum glandulosum Bunge ex Boiss.  

4  Tulipa biflora Pall. 

5  Stipa arabica Trin. & Rupr.  

6  Artemisia sieberi Besser 

7  Zygophyllum atriplicoides Fisch. & C.A. Mey  

8  Oryzopsis molinioides Hack. Ex Paulsen  

9  Hyoscyamus inusanus Stocks  

10  Zosimia absinthifolia (Vent.) Link.  

11  Centaurea ispahanica Boiss.  

12  Hyoscyamus pusillus L.  

13  Zataria multiflora Boiss.  

14  Senecio glaucus L.  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
8.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
24

 ]
 

                             8 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.8.7
http://rangelandsrm.ir/article-1-1145-fa.html


 ������ �	
���� �

���� ����� ���	� ���� ��
� ���
�� ���  "	#�$��% � ... / +��
;�� � +
��������                               
  

 

122 

 

����� W
� �  ?Y5 Z�� �* �
()	���
� *��,  �T$
U,  

  �� '( ,� e
 �

�� G'
 	� b : >�'��4

	    �
�� * ��

  ����%� 	� �8/7     
5/7    .�/� ���I��  � ��   
 b : �(/I��

 !� 
	 !' �0N ����2  ���&A  gA	/�� K (
 !�' �� �Q/� � 8

  /L� � �H	*�  !� 
	*
/
    �� 1 G�L8��� *
/�1 .    )'
�8

) !�'���?
EC  (  !+�/
 �� N ,� e
 h0��� �

�� b : 	�

  (
  �  )H
�7/0     
  * �"8/�  �
��  	�30/2   	�
	  �
��  	�

  .�� M�0N
 �
	
� * ��� * �4
 >� G'
 >� >�/
  � .�/� ���I��

  9�: �)4
 >�? f� �	/� �

�� b : 	� !?� �
/� 	
�-� .

 � M�  G��  14/0-  3/0    	� 6/0%� M�4 �A )Z0T .�/� �W	�

	� b :  � ��'�	  ����%� 	� ;�-%
 �	/� � 8150-300  

 �
/� *
���  � ,(
 �W	� >�  R�� (
 .)K�� 	
�N .
 !A !A

�  G�' A  	 �&�  	/�� K  G'
  �	
�  M�-�&�  >f�
	  !?�   ���2  

014/0-03/0    * ��� � 	�
	 �
�� 	� �e&K )Z0T .�/�16  

!0��  �� .����I�� * �"8/� �
�� 	� � .��/0�  O' �� .�/� �

��!� * �� b : ��?  /L� � �H	 �
�� �(/I�� � �� >� �8�

�	
�� !��&�
� l : �V�1 ��i  ' 9' >�  .  G'��H �(/I��

r�H >� �' L
 	�
	 � ��'�	 	�  ^/�� � ^/�� >� �	 � 8

  G'
  * �"8/� � * ��� � ��'�	 	� G��wL8 .)H
� !��T

r�H 	� ����� >�/�  !��T ^/�� � ^�T �^/�� >� �	 � 8

 �8 �� .�H �  

��Q 
 !8� ��4	 L�
 � /��&H  ��  >�
/�!�( 	Y� �(/I��  

   O' ��  �W 2  >�? f� �	/�  , eW g� '	
�  >'�R
  (


�
� * ��  .�1 � /��&H 	 L�
 �Q
  ��  !8� ��4 � /��&H

!��� �W	� 9' kf4 	� G'��H �(/I�� >
/� p e
	
  	
��/�  

  6���)5.(   	 L�
 >� )"&� �(/I�� 	Y� !8� ��4 � /��&H

  !8� ��4 	 L�
 	� .�'��� >
/� p e
	
 ]'
�K
 >� �R�� �8 H

>� �8 H � /��&H �  >
/� p e
	
 r�
�
6/4    �3/4  !�� 4�� �

�H U	
��  6���)6.(   )H � (
 �"N �(/I�� 	Y� �/��&H

 ,�� >�72  !8� ��4 �
�L8 >� )1 48  >�e8 >�	� 	� �


  ,	
�24  !�� 4 >�	� 	Y�  �/��&H .�1 >�  )"&� �
��

  ]'
�K
 >� �R��52/6    �W	�  >
/� p e
	
.�H   >'�R
 O' ��

 �
� * �� G��wL8 g� '	
� !��� X3�:
 kf4 	� �	
�1  

  �W	�  G��  �8 H  	 L�
   �  	Y�  !8� ��4 �  /��&H  	 L�


  �W	� >� )"&� >�
/�!�(    6���) �	
� �/�� �(/I�� 	Y�5 .(  

  �W	� ]'
�K
  >�  �R��  /��&H �  !8� ��4>�
/�!�(    >�

  *
���3/95    	 L�
  .)H
�  �8 H  	 L�
  >�  )"&�  ��W	�

   �  /��&H  �  !8� ��46/86    �W	�  G'�����  �W	�

 >�
/�!�(  
	 �(/I�� 	Y�    	 L�
 G��wL8 .�
� l V�:
 �/: >�

 *
��� >� �8 H4  �W	�>�
/�!�(  6���) )H
�6 .(  

  

  

P�-5 5A	
,�! �* �T$
U, *��, �
Q\ ] 
	��� �	XH� :  

  , ���� G��� ��  
 ��
(� >�	�   ,
���I
 �� �� 

 *
�: s'	 
   *�H �"4  
 )H � (
   �W	� >�
/� !�(  p e
	
 

*1/48 **6/552 **5/10333 **167/0 1   	 L�
  

33/3 33/5 33/2 33/0 4  f: 

    5 �� 

  , ���� G��� ��  
 ��
(� >�	�   ,
���I
 �� ��  

 (
 >�
/�!�(  *
�:  
  	Y� !���4	  
 !8�0� (
  !8�0�  
 !8� a�� (
  (
 >�
/�!�(  !8� a��  
 

ns33/2 *77/0 *1/3  ns33/1 2  	
��
  
**33/86 **44/55 **77/13 ns33/0 2  	 L�
  

16/3 11/0 61/0 16/0 4  f: 

    8 �� 

**  �*   �ns  >�r�
�
  !��� kf4 	� �	
�1%  �5%   !��� X3�:
 .�1 �!� * �� 
	 	
� .�8�  

  

 P�-56��( 
�, �2	
7, : �* �T$
U, *��, �
Q\ �� ��*
,�� � �)�2� �
��� ��_
� �
� A	
,�!  

 ((�	) *
�: * �(   ((�	) *�H �"4  
 )H � (
   �W	� >�
/� !�(  (��L��� 4) p e
	
  	 L�
  

6/56 b 6/25 b  3/86   a 6/4a   !8� ��4 � /��&H 

3/62 a 3/44 a 4 b 3/4b    ��4 � /��&H .�1 

 .��	
�� X3�:
 �	 �� y %? (
 ���&8 >� �� X��2 �
	
� >� ��
�1
  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
8.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
24

 ]
 

                             9 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.8.7
http://rangelandsrm.ir/article-1-1145-fa.html


 ���* 0KLLL��LLL,17 ��
�� 01  01402            

  
 

123 

 

�
�  * ��  , eW  g� '	
�  >'�R
  O' �� �    	 L�
  �Q


  X3�:
  >�  �R��  �8 H  >�  )"&�  !8� ��4  �  /��&H

!���  	Y� *�H �"4  
 (�	 �
��
 �� �W	� 9' kf4 	� 	
�

  � ��  6���) �H �(/I��5 .(   >� 	Y� �/��&H � !8� ��4

  ,��8   ,	
�2 >�	� 	� >�e84    >�	�!�� 4 >� �R�� �
��

  6/# .�'��� �8 H >� )"&� �(/I�� 	�Y� *�H �"4 �
��(

	���    /��&H � !8� ��4 	 L�
 	� 	Y� *�H �"46/25    (�	

  /��&H � !8� ��4 .�1 	 L�
 	� �3/44   6���) �/� (�	

6.(   *����� )1�4 >� �R�� 	Y� !8� ��4 � /��&H 	 L�


/��&H .�1 >�  )"&� �(/I��  	Y�  *�H �"4    !8� ��4 �

  )"&�  >�  	Y�8/57  .�H  �W	�   >'�R
  6��� O' ��  ;"#

  /��&H  �  !8� ��4  	 L�
  �Q
  �'���  ����  g� '	
�

  kf4  	�  �(/I��  *
�:  * �(  ��  �8 H  >�  )"&�5   �W	�  

!���  6���) �H 	
�5  �/��&H � !8� ��4 	 L�
 	� .(

 6� �� *
�:  
 ]'�	 �H	 �	�� 	Y�6/56  (�	>�/L� �
�� -

8/� �   >�? f� �	  �3/62    �8 H 	 L�
 �
���H )"Q    6���)

6.(    ,�� >� �(/I�� 	Y� �/��&H ]' �(� O' ��72    )1 4

  ,�� >� *� ^/#�� !8� ��4 �8   ^
/: �
� * �� >�e8

  ,�H >� 	 L�
 G'
 . R�
  � �(/I�� 	Y�  >� �)K ' ]8 �  ��?�

  �W	� ]'
�K
 *�>�
/�!�(    (
  ]��95    �W	�  �(/I��  	Y�

� )"&�  �8 H 	�Y� > )  ��	 �� !8� ��4 � /��&H �L1 >�

*� 8 ��� . R�
 (  .�/� ]' �(� G'
 	�  

a�� * �(� ��'�	 	� !8� y %? (
 >�? f� �	/� � 8

!��� X3�:
 �	 ��  �	
��
��  * ��  
	    6���)5  �
��
  .(

(�	   (
 >�
/�!�(  a��  p��H   
  !8�� ��'�	  	� �	�
	  � 8

  * �"8/�  �  * ���>�r�
�
    6� ��3/5  �6/5    �6  ��/�    >�

!��� X3�:
 6���) )H
�� M8  � �	
�7  .((�	 �
��
  � 8

��H  ��S4  a��  p��H (
�� p��H   
  !8�  !8�  X3�:


!��� kf4 	� 	
�1  �W	�� ��'�	 	� >�? f� �	/� � 8  
	

�
� * ��    6���)5a�� (
 .(� ��'�	 	� !8�0�  
 !8�  � 8

  * �"8/� � * ��� �	�
	>�r�
�
    6� ��51  �6/51    �55    (�	

��� R�
 6/# >�    6���)7  (
) p e
	
 ]'
�K
  � .(1750   	�

   
 	�
	 � ��'�	2075    !� �( >0W K (* �"8/� � ��'�	 	�

a�� >02�� ��  
 !8�  ]'
�K
 !8�)K '  p e
	
 ]'
�K
  � .

� ��'�	 	� ]8 � (�	 >� "H $4/�� � �� � 8    � �� � >�K '

 ��: 
 >� * 8 �� !�'�	 �H	 >02�� �8 >� *��4	 �
�� .(q

� ��'�	  ��Q 
  .� �K
   
  !8�0�  * �(  ��  >�? f�  �	/�  � 8

  >02�� �� G��wL8 	Y� !���4	  �� � *
�:  
 *�H �"4

  � ��!��� �W	� 9' kf4 	�  6���) �H 	
�5 G'����� .(

"8/� � ��'�	 >� c/��� >02�� G'
 * �(  p e
	
  � * �2075 

  6� ��  � '	�  kf4  (
  ���6/47    (�	  �/��  *�  	
�-�   	�

  p e
	
  �) * ��� � ��'�	1910  p e
	
  �) 	�
	 � ��'�	 � (

1750 (>�r�
�
  6� ��6/41  �3 /39  (�	�H )"Q   6���)

7.(  

>
/� ��R� )�? �K p��H (
 !� �( >0W K   
 �(/I�� � 8

  *
�: >�r�
�
     �102  �3/106    �6/112    (�	�
��  ��
  �


  * �"8/� � * ��� �	�
	>�)4�    6���) ���7.
��
  .(  � 8

  ���2 �(/I�� !'
/84    *
�: �2
�� *� (
  gA � �"4 � �

.)H
� >�
�
 � � ��e4
 �'
�
  
 ^
/: �	�� � p��H   ]'
�K
  �

>�
/�  p��H  >02��  �� ��'�	  p e
	
>
/�  !�(  �(/I��  � 8

  G'��H  �����: 
 >�   *
�:  
 *�H �"4 (
 !� �( >0W K .� �K


  p e
	
   �  	�
	  � ��'�	  	�  >
/�1750    �' 4  (
  �
��(  ���

� ��'�	)  810    (�
��:  ��/�  p e
	
   �  * �"8/� � ��'�	 �

2075 ) !�'�	 �H	 !� �( >0W K G'����� ���29   (�
��:

  	�  *
�:   
  (�	  �
��
  G��wL8 .�
�  l V�:
  �/:  >�  
	

  � ��'�	  p e
	
  � * ���1915    s'	 
 	� ���14    � � �
��:

 6���) � �K
 d e

8 .(  

G	
�   �#�$��%  � ��  ���� ! �	���  �* �
()	���
� *��, 

�T$
U,  

 �

�� 	� G'��H �(/I�� � �� �J/?/�K !4	�� O' �� 	�

  ]'
�K
  � >� �'��� ���� * ��� * �4
 	� >�? f� �	/�

  (
  * 8 �� *�H <	 : � *�H �"4 * �(  �� ��'�	  p e
	


) 	�
	 �
�� 	� * 8 �� >� �	/# >� .� �K
 ��: 
 >� b :   �

 p e
	
1750 ) �

�� �' 4 (
 �
��( (���29 (� � GL+�   �"4

��H �    * �"8/� �
�� 	� �  p e
	
   �)2075    (���   �6   (�	

  	�
	 �
�� >� )"&� ��: 
  !��'  	�  s'	 
5   ���H �"4 ��e4


  6���)8(  >�    >� �
� )"&� >07&� G'
  >� 
	  *� ��?�   �

!�  ]8 �  (�	  >� "H  $4/��  � ��  �p e
	
  ]'
�K
  �  �� '

  G�� 
 �
�'� * 8 �� *�H �"4 )+� .(q � ��!�  .����

  p e
	
   �  ���  * 8 ��  *
�:  �  	Y�  !���4	  �!8�0�  s'	 


  p e
	
 ]'
�K
  � � )H
� !��&"L8  �2
�� G'
 >L8  �
�'�

  *�H �"4 (
) !�'�	 �H	 �	�� 6/# G'����� .� �K
 d e



  G'��H �(/I�� � �� 	� (*
�:  
 � �� ��R�>� c/���    �
��

  p e
	
   �  * �"8/�2075    s'	 
  (
)  ���5     
  ��e4
29 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
8.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
24

 ]
 

                            10 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.8.7
http://rangelandsrm.ir/article-1-1145-fa.html


 ������ �	
���� �

���� ����� ���	� ���� ��
� ���
�� ���  "	#�$��% � ... / +��
;�� � +
��������                               
  

 

124 

 

   �  	�
	  � ��'�	  >�  c/���  ]'�	  �	��  G'��L�  �  (�
��:

  p e
	
1750    s'	 
  (
)  ���29     
  GL+�10    (�
��:�/�  

 6���)8 .(  

 �

����  �	
����  ̀ �\  ���� !  �	���  

>�
��H g� 4
 ��? �� O' ��  �
� * �� G'��H �(/I�� � 8

  >�70    g� 4
 	� !' 4 �H �� N r���
 	� G'��H �(/I��

� ��'�	  �	
� �/�� >�? f� �	/� � 8  6��� 	� >�9    )&�?

��H  .��
  , "���
Carbonothioic dihydrazide  �2-

Ethoxyethyl-.beta.-phenylpropi    �Disulfide, bis (1-

methylpropyl    �1, 2-Dithiane  � ��'�	  	�  �	/�  � 8

�/� b���� >�? f� .  

  
  

 P�-57��( 
�, �2	
7, :�T$
U, *��, A	
,�! �* �	��� ���� ! �#�$��% a.��, �� �
()	�� ��_
� �
�  

 (
 >�
/�!�(  ((�	) *
�:  
   ((�	)	Y� !���4	  
 !8�0� (
   ((�	)!8�0�  
 !8� a�� (
  (
 >�
/�!�(  ((�	)!8� a��  
   � ��'�	  

102  c 3/39 c 51 b  3/5 a   	�
	 

3/106 b 6/41 b 6/51 b 6/5 a  * ��� 

6/112 a 6/47 a 55 a 6  a  * �"8/�  

 .��	
�� X3�:
 �	 �� y %? (
 ���&8 >� �� X��2 �
	
� >� ��
�1
  

  

 P�-58�
()	�� �* �	��� ���� ! �
�� �#�$��% : �T$
U, *��, �
�  

 *
�: p��H s'	 
  !���4	 p��H s'	 
 	Y� �� p��H s'	 
 !8�  a�� p��H s'	 
 !8�   *�H �"4  s'	 
   � ��'�	  

10  �
��: 2  �
��: 25 G'�	��K 4  ��e4
 29  GL+�  	�
	  

14  �
��: 4  �
��: 27 G'�	��K 5  ��e4
 1  ��e4
  * ��� 

29  �
��: 15  �
��: 31 G'�	��K 9  ��e4
 5  ��e4
  * �"8/� 

  
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
8.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
24

 ]
 

                            11 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.8.7
http://rangelandsrm.ir/article-1-1145-fa.html


 ���* 0KLLL��LLL,17 ��
�� 01  01402            

  
 

125 

 

  

  

  

  

  

  

  

  

  

  

  

P�-5  9 :�
()	�� �* �	��� ���� ! ������ ] 
�� �	
���� �

���� +
,�� +
��� �* �T$
U, *��, �
�  

 �	
 L

H
  r

��
�


 .
 �

  <�
�:

  *
 �

(
 

 (%
) *

 �
"8

/�
 �

 �
�

'�
	

 

 (%
) *

 �
��

 �
 �

�
'�

	
 

 (%
) 	

�
	
 �

 �
�

'�
	

 

 �	
 L

H
  r

��
�


 .
 �

  <�
�:

  *
 �

(
 

 (%
) *

 �
"8

/�
 �

 �
�

'�
	

 

 (%
) *

 �
��

 �
 �

�
'�

	
 

 (%
) 	

�
	
 �

 �
�

'�
	

 

1  p-Menth-1(7)-en-9-ol 3.2 - - 0.5 21  
Benzenemethanol, 2-

methyl- 
13.05 - 2.16 - 

2 1S-.alpha.-Pinene 4.45 0.91 - 1.45 22 
2-Ethoxyethyl-.beta.-

phenylpropi... 
13.23 9.23 16.16 9.41 

3 .beta.-Pinene 5.095 - - 1.57 23 
Carbamic acid, (1,3-

dithian-2-yl... 
13.4 0.28 0.45 - 

 
Bicyclo[3.1.1]heptane, 

6,6-dimet... 
5.12 6.48 - - 24 Thiophane, pentyl- 13.667 - - 9.32 

5 .beta.-Myrcene 5.29 0.58 - - 25 
4-[1,3]Dioxan-2-yl-

3,4-dimethylc... 
13.73 8.76  - 

6 
Thiophene, 2,3,4-

trimethyl- 
5.64 0.31 - 0.63 26 

Thiophene, 2-
butyltetrahydro 

13.747  41.51 - 

7 Limonene 5.88 0.41 - 0.91 27 

2-

Naphthalenemethanol, 

1,2,3,4,4... 

13.81 0.69 0.68 - 

8 
1,3,6-0ctatriene, 3,7-

dimethyl-,... 
6.15 4.01 - 2.99 28 

Bicyclo (4.4.0] dec-1-

ene, 2-isopr... 
13.92 0.33 - - 

9 
n-Propyl sec-butyl 

disulfide 
7.92 0.58 - 0.79 29 .delta.-Selinene 13.963 - - 2.28 

10 1,2-Dithiolane 7.73 - 0.55 - 30 

1H-

Cycloprop[e]azulene, 

1a,2,3,4 

14.009 - 6.09 - 

11 
Phenyl 

aziridinecarboxylate 
7.984 - - 3.57 31 

2-

Naphthalenemethanol, 

1,2,3,4,4... 

14.02 5.17  - 

12 
n-Propyl sec-butyl 

disulfide 
7.992 - 2.25  32 

1,4-Methanoazulene, 

decahydro-4 
14.098  0.48 - 

13 Carbonothioic dihydrazide 8.06 36.01 4.73 51.2 33 (•)-Aristolene 14.11 0.45 - - 

14 
2-Methyl-1,3-

dithiacyclopentane 
8.37 0.35 - - 34 Agarospirol 14.145 - 2.03 - 

15 
Disulfide, bis(1-

methylpropyl) 
8.18 0.5 1.41 0.7 35 

1H-

Cycloprop[e]azulene, 

decahydr... 

14.15 1.5 - - 

16 1,2-Dithiane 9.21 0.72 0.86 0.7 36 
Succinic acid, 2-

phenylethyl und 
14.242 - - 5.33 

17 
Butane-1,1-dicarbonitrile, 

1-cyc 
9.273 - 0.53 - 37 

Propane, 2-methyl-2-

(methylthio)- 
14.27 1.98 6.52 - 

18 
2-Methyl-1-

isopropyl(dimethyl)si. 
11.12 0.43 0.86 - 38 

Bicyclo[4.4.0]dec-1-
ene, 2-isopr 

14.318 - - 1.24 

19 
5-Trimethylsilyloxy-1,3-

benzodio 
11.591 - 2.61 - 39 

Naphthalene, 

decahydro-4a-

methyl... 

14.335 - 2.24 - 

20 

(-)-Aristolene 11.51 0.32 - - 
40 Oxalic acid, octyl 2-

phenylethyl... 14.36 13.53 - - 
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41 

Thiopropionamide 11.6 1.47  - 
56  Thiophene, 2-

butyltetrahydro 14.47 - 0.5 - 

42 Methanethioamide, 
N,N-dimethyl- 11.612 - - 3.98 

57 Disulfide, bis(1-
methylpropyl) 14.551 - 0.45 - 

43 Naphthalene, 

decahydro-4a-

methyl... 11.82 1.2 - - 

58 

Benzenemethanol, 2-

methyl-, acetate 14.614 - 0.63 - 

44 

Disulfide, dibutyl 11.88 0.61 0.77 - 
59 Naphthalene, 1, 2, 4a, 5, 

8,8a-hexah... 14.66 1.12   

45 1,4,7,-

Cycloundecatriene, 

1,5,9,... 11.95 0.83 - - 

60 

Dimethyl(octyl)silyloxyeth

ane 14.711 - 1.65 - 

46 (+)-Epi-

bicyclosesquiphelland

rene 12.06 0.38 - - 

61 

Butanedioic acid, hydroxy-

, dime... 14.73 1.01 - - 

47 

Thiopropionamide 12.106 -  1.03 

62 2-Thiapentane, 4-(9-

borabicyclo [... 14.83 0.28 - - 

48 

Thiophane, propyl- 12.14 - 1.42  

63 2-Hydroxy-4-

hydroxylaminopyrimidine 15.05 0.45 - - 

49 Pentasiloxane, 

dodecamethyl- 12.322 - - 0.71 

64 Phosphonofluoridic acid, 

(1-meth... 15.43 0.38 - - 

50 1H-

Benzocycloheptene, 

2,4a,5,6,7 12.352 - 0.48 - 

65 

1, 3, 5-Triazin-2(1H)-one, 

4,6-dia... 15.76 2.03 - - 

51 

.alpha.-Farnesene 12.517 - 0.51  

66 

Decane, 1,1-diethoxy 15.764 - 0.44 - 

52 

CHLORONEB 12.55 -  2.27 

67 Oxalic acid, hexadecyl 2-

phenyle 16.259 - 0.59 - 

53 
1,2-Benzenediol, 3,5-

bis(1,1-dim... 12.56 1.13 1.3 - 

68 2-
Butyldimethylsilyloxybut-

3-yne 16.26 0.45 - - 

54 Naphthalene, 

1,2,3,5,6,8a-hexahy... 12.77 1.57 - - 
69 Methanethioamide, N,N-

dimethyl- 16.71 0.48 - - 

55  
cis-.alpha.-Bisabolene 12.96 0.39 - - 

70  Benzene, 1-

(chloromethyl)-2-nitro- 17.02 0.28 - - 
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