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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. 
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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 - - 

  

 [
 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

25
-0

8-
18

 ]
 

                            13 / 17

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


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

  
 

127 

 

  
a;� 1�
()	�� �	��� ���� ! ������ ] 
�� �	
���� �

���� : +
�
��� (d � +
,�� (e 0���� (f$� �
�  

  

  � gh��H��  ����  

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

!� * ���8� �  � ��  G'��H �(/I��;# �� 	� M'� ,	/W >�  

  �q � �
	
�100  !0�� 6/VK 	� *� �}�
 >� !���	 � ���

  )�� �� N ��e�� d e

 (� �� !�'�	 �	��) 	 +� � * �&�(

  c�H  >�  .)4
�  � ��4  � �  9'  �N
�2  >��7-0   >�	�

� * �&�( �VK 	� {/�&04  � 	Y� �/�	 *�H X�#�� )+

  *� �
�� $'
�H ��� !� : y %? (
 � �H � >�H
� �/�� � ��

.���� �1 &�  O' �� { 4
��   � ��'�	 !1 e
	
 ����%�  � 8

  >�? f�  �	/�  �(/I��G��  1750-2100    '	�  kf4  (
  ���

  G'
�� �� )4
  * �4
 ;# �� (
 �	 �&� 	� >�/� G'
 )��


	
 ���%� >� >�/
  � * ���  *� !' �� � !1 e  �'YA * ��


 .)4
)4
 G�L�   ����� *��� 	 �( 4 � *��� !08
  �  G'


� ��  ) ����%� G'
 (
 
	 *� )�� p e
	
 *
/��1750    (���

G�' A ����	�� �
  .   �� ,
���I
 >�K�� . R�
 , -�-%
 ;"#

 (
  .)4
  G�L8  3� �  * ���  * �4
  	�  p e
	
  ,
���I
   �

 N �(/I�� � �� !K�#)�� )�0�     	���4� !1 e
	
 ����%�  !


	  !�  G'
�� ��  �	
�  ����%�   ��  �� 1  )K��  >R���  *
/


  	� � �� G'
  )�� 	� !���	 � >� )"&� ���L� !�����

) �	
� * �4
 G'
19  �20 G'��H �(/I�� !1 e
	
 ����%� .(

^ 

h?
 

< 

 [
 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

25
-0

8-
18

 ]
 

                            14 / 17

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


 ������ �	
���� �

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

 

128 

 

  (
 	
��"4 	�1350-  1918   $4/
  !��&2  ���+� � ���L� 

)2013 (�H U	
�� ���.)4
 �  

  p e
	
 ]'
�K
  �  p��H >02��>�
/�!�(  !� �( >0W K �

a�� >02�� (
��  
 !8��� (
 >02�� �!8� *
�:  
 !8�

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

 ��: 
  >�  * 8 ��  !�'�	  �H	  >02��  �8  >�  *��4	  �
��

 J/?/�K  �2
��  	�  (�	  �
��
  ]'
�K
  ���	  .� �K
 	�  �

� ��'�	  $4/
  s0
  �(/I��  ��	  ��  �
q �  p e
	
   �  � 8

  � ��
����A*
	 �L8  )2012.)4
 ��H U	
�� ��� (    O' ��

  �
�  * ��  G��wL8 ]'
�K
  >�  �R��  /��&H  �  !8� ��4

  �W	� >�
/�!�(    �8 H  	 L�
  >�  )"&�  .�H  (
  �� e�4


  * 8 �� 	Y� ^
/: G�&�H �� /��&H � !8� ��4 9���


Q
 >�.)4
 ���4	 , "  !e0��� 6 �H
 * '��i ���
 � 8	Y�

!�  * ��  �/:  (
  
	  !�'J/?/'��K  ^
/:  �/�?
  (
  �  ��8�

!� �� '(  �2  
  !8� ��4^
/: p/�  G'
  �K	  >�  ��
/
  8

  � ��  q/L��  .�' L�  9L�5  !�� 4  >�	�  !���
   '  �
��

 M�0N
 	� >� !� 8 �� �
�� ��L�!� ��4 � 8  G'����� ��'�	


) �	
� 	Y� ^
/: �K	 	� 
	  ��Q�4.(    G'
  O' �� >� >�/
  �

  �>�? f�  �H	  �	��  	Y�  �/��&H  �  !8� ��4  	 L�
  	�

  *
�:  
 ]'�	�    ,�H >� �(/I�� 	Y� ^
/:  �)K ' ]8 �

  >�  �W	� ]'
�K
 *� ��?� >�
/�!�(    �8 H 	�Y� >� )"&�

  	Y� .�/� ]' �(� G'
 	��)4
 �/�	 p/� �� �
	
� �(/I�.    	�

�/�	  G'
  (
  !�'  X�#��  �
��  >�  >�K ��  >�4/
  * '�	   8

  � � ��i 
���2 !� �( ,�� >� ( �� * '�	 >�4/
 � *� *�H

  �	
�+��  .�1  1�
  G'
  ��?� .�	
� 	 "�
  	�>�
/�!�(    	�Y�

  	�Y� !� L
 	� �/�	 G'
 �/�� G��wL8 � ��H )H
��� �( 


  * '��i  ���
  * 8 ��)4
  ���	
�( �  �
/�  .��  �/�	  �

 >�
/�!�(  )4
  )20.(    (
 >��+� �� e�4
 ��L1 ��
/� (
 !�'

  )'���%�  �!��"#  � ��'�	  (
  <	 :  	�  !'�	
�  * 8 ��

  ^
/: *�/� !�q/# � !�( >�
/� *
��� !�  +��  	Y�  .�H �

   �  �
�L8   '  !' +�
  >�  !8� ��4  	 L�
  !8 �GA    �
��

 	
�N �� e�4
 �	/�  8	Y� !�( >�
/� ]'
�K
 � ^
/: )&�H

!�)  ����18 .(    O' ��  (
>�
/�!�(    ��0%
  �  >'�R
  �  	Y�

��
�!�  * �4
  !4 �H
/8  � 8  !-# ��  )K��  >R���  *
/


 1 &� �(/I�� � �� U	��A � )�� �
�� (
 ]�� >� )4
 �

  � ��4 � L�'7-0   * �&�( � ��' A �VK 	� {/�&04 >�	�

  6 L1
  !K � )�/#	  � �' �   ��4 G'
  � �H � >�H
� �/��

  G'
 O' �� .���� X�#�� * 8 �� � 	�Y� !' ��4 ( ��  
 ����

) ��
����A O' ��  � ]' �(�2011   ��4 >� ( ��  � c "
	
 	� (

0
  �(/I��  ��	  ��  /��&H  �  )-� f�  s)H
�.   >�  >�/
   �

�? f�>  ) *
	 �L8 � ��
����A2012  s0
 �(/I�� 	Y� >�4/A (

!�  e'
 !L+� ]-� �/�	 G'
 �L1 � 	/+` 	�  (
 .�����   R

  	Y� >�4/A >�� 
	 ^� 	/"1 �( �
 � )4
 b( � 	 �&� �(/I�

!� 	Y� �:
� >�!L� !�'��K �/�	 �8�  ��
/
�/H � R'
    !?�

�4 9' *
/�1 >�  ���	
�( � �
/� <��: �� � �>�
/�!�(    	Y� (


!� hN/�� 
	 >�4/A (
 *���� >� �
/� )��2 )1�4 � ����

 !� ���  '  !�2� * 8 �� )�� �	/� 	� >� !0��� .���

  ��� ��!� ]�A !1
	( $'
�H 	� �(/I�  gA >� )4
 G'
 �'�

 � ��4 �	�� (
  !
�� *��
	Y� (
  gA  	�Y�  ��
  )H �  (


   �  ^/#��  (
  ]��  >�   ��  ]'
�K
   '  !��:7   >�	�

  X�#�� .)K	 ��8
/: >'/� Q �/�	 >� ����� >�
/� {/�&04

�	�� >� �/�	 G'
 G�: 4  (
 ]�� >� ^/#�� !8� ��4 �


  � ��4 G'
 q/L�� � �	
� < ��2
 >�?�
 ( �� �	/� * �( ,��

!L� G�� 
 ^/#��!L� >�
/� 	�Y� � ����) ���(24 .(  

	�  >�  	/f� L8    �H  �	 H
  O' ��  ]��  y %?  (


 $4/��  )K �   �  !� :  �G'��H  �(/I��  �!� :  , �W/V:

!� 
	 (!�/?)>�/L�  )K �  � ���&A ;�-%
 �	/� b : � 8

  .���/� ��I�� !4	 !�/?  
 !�/? !�H (
 !�' b : )K �

  *
��� � ��'YAv/e� *
��� ��YI��
/� ^Y� 	� �Q/� ��
/1

  )4
  * 8 ��  {��4�  �� N  )�/#	  	�  !L+�  ]-�  �

>�/� ]��
�A) �	
� h0��� � 89  �16 .(  �

�� b : )K �

  !4	�� �	/�    $4/
22  ��
��   )2002!� * �� (  >� �8�

>�  >�'	  !���4/A  >�  � ��  G'
�T  ��?�N  b :  *�/�  ^ 

  { &2)4
  � G���4 )K � b : 	� 
	 *� �' "� G'
�� �� .

) ��� )�� G�' A !��8(  �20 .(    G��wL8  !?� �
/� 	
�-�

  !' �L�H , "���
 )�e�� � M� >�? f� �	/� �

�� b : 	�

  .�/�  ,� e��  � ��'�	  >4  	�  �(/I��  � ��  �'�H  , � 4/�

  �(/I��  � ��  g� 4
  	�  �/�/�  !' �L�H  , "���
  )�e��

,� e
  (
  !H �  G'��H  t�1  �  6/#)  !�'J/?/�
  � 8

  �  b : �)�/#	 � ��  �p e
	
  �!' �K
�I� � ��'�	  (���T   8

  � 8��&�  !��K
�
  �  !L�0N
  ,� e��  $'
�H  �  ��/�

  � ��
� 	
�N ��Q 
 )%
 
	 ��Q/� �
/� ����4/�� � !��?/� ��

)�?/� �� >R��� 	�  !f�%� $'
�H )%
 !1/��� >'/� Q � 8

!�  ���4/��  ,� e��)  ��/H3.(    ��  !���	 �  �  p e
	
  ��Q 


 [
 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

25
-0

8-
18

 ]
 

                            15 / 17

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


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

  
 

129 

 

� !' �L�H , "���
 � g� 4
 	
�-�!01 $4/
 � �  � !���

) *
	 �L82014 (.�H U	
��   

  � ��  �(/I��  G'��H 
	  !' �0N  ����2   
  b :

!� ���&A �
/� � >�'��4
 *
���  � >�/� G'
 	/|2 G'
�� �� �

!}�:) �	
� g�1 >f�
	  b : ���/H2  .( �'� -�  pH    G��

5/7     
8  � ��'�	 	�) )4
 ��H U	
�� ��� 	
��"4 � 88.( 

�8  ����%�)  !�'���?
  )'
EC (   h0���  �

��  b :  	�

  (
  �  )H
�  !+�/
  �� N  ,� e
7/0     
  * �"8/�  �
��  	�

30/2    .�/� ���I�� 	�
	  �
�� 	�-�,� e�� �'�    	� �	/H 

 � ��'�	 b : ��? �� O' ��  $4/
 �(/I�� � 8���L� !��&2  

  ���+� �)2013  (  ����%� 	�5/0     
1/2   � ��'�	 	� �  � 8

  	
��"46/1     
7/3    ��� �� g�L'( !4�$4/
  � H  )1995 (

�H U	
��r�H >� �' L
 . >�/� G'
 ^�T � ^/�� � 8    >�

�H  )"Q  >�? f�  G'
  	�    �  !"? #���  $4/
*
	 �L8  

)2007)4
 ��H U	
�� ��� (.    ]-� !f�%� h0��� ��
/1

  .��	
�  !'�	
�  * 8 ��  ,q/V%�  ��?/
  *
���  	�  !L+�

>�/�  � 8 !�  * &�'  !8 ��  �h0���  ;# ��  	�  ���
/


  ��� � 9'J/?/�
 $'
�H G���
 .��H � >�H
� ,� e�� ���0L1

  � 8  . � (
  !�' !�2� � ��  �8 ( ��  �	/�  !� : $'
�H

 *� �( 4 !08
 )+� >�?�
)4
  )8.(  . L
 >��'
 >� >�/
  �

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


 !' 4 �Hr��� >�/L� >4 �8 �
�� g� 4
 	� �/�/� � 8

 	� �/�/� ,� e
 ��H >�K�� �Z� 	� * &�' >�
��H g� 4


 !� g� 4
 ���8� ����
 �
��
 �W	� � p/� (
 !H � ��
/


,� e
  >�  s4 A  	�  !����J  ��T   '  !����J  ,
���I
  � 8

 � ��'�	  !f�%�  �  b :  !' �L�H  , "���
  ��"N  (
   8

K
��/'��K ��
/1  .�H � 9�  

   

  
References  

1. Adams, R.P., 2004. Identification of Essential Oil  Components by Gas hromatography/ Quadrupole  Mass 

Spectroscopy. Allured Publishing Corporation, Illinois, USA, 456p. 

2. Aghajanlou, F. & A. Ghorbani., 2015. Investigating some effective environmental factors on distribution of 

Ferula gummosa and Ferula ovina species in Shilandar mountainous rangeland of Zanjan. Journal of 

Rangeland, 9(4): 407-419. (In Persian) 

3. Ali-Bakhshi, M., S.Kh. Mahdavi, J. Mahmoodi & H. Ghelichnia, 2014. Phytochemical study of Stachys 

inflata essential oil in different habitats of Mazandaran Province. Eco-phytochemical Journal of Medicinal 

Plants, 2(2): 56-68. (In Persian) 

4. Amoaghaei, R., 2006. Influence of light, cooling duration and seed age on coma seed buds (Ferula ovina). 

Science and Technology of Natural Resources, 10(3): 289-297. (In Persian) 

5. Davies, N.W., 1990. Gas chromatographic retention indices of monoterpenes and sesquiterpenes on methyl 

silicon and Carbowax 20M phases. Journal of Chromatography, 503: 1-24. 

6. Fatehi, H., F.  Farifteh & Z. Fatehi-Hassanabad, 2004. Antispasmodic and hypotensive effects of Ferula assa-

foetida gum extract. Journal of Ethno Pharmacology, 91:321-324 . 

7. Ghasemi-Aryan A.R., H. Rohani & S.D. Haji Mir-Rahimi, 2017. Entrepreneurship package of Ferula assa-

foetida in rainfed conditions, Asrar-E-elm, Tehran, 58p. (In Persian) 

8. Hoseini-Bmrood, Gh.R. & S.Kh. Mahdavi, 2013. Ecological characteristics of the medicinal plant Asafoetida 

(Ferula assa-foetida L.) Case study of Sabzevar region of Khorasan Razavi province. Plants and ecosystems, 

9(36-1): 31-45. (In Persian) 

9. Hoseini Jafari, S., A. Sepehri, H. Soltanlu & A.A. Karimian, 2019. Evaluation and comparison of Sweet 

Ferula assa-foetida latex in Taft rangelands of Yazd province. Journal of rangeland, 13(3): 387-396. 

10. Hossein Jafari, S, A. Sepehry, H. Soltanloo & A.A. Karimian, 2019. Genetic differentiation between bitter 

and sweet asafetida plants using ISSR markers. Molecular Biology Reports, 46: 1069-1078.   

11. Jalili, A. & Z. Jamzad., 1999. Red data book of Iran. Research Institute of Forests and Rangelands, Ministry 

of Jahad-e Sazandegi. Iran. pp: 657-669. 

12. Khorami B., 2007. Plant love. Livestock, Cultivation and Industry. 76: 64 - 9. 

13. Khosravi, H. & A. Mehrabi., 2006. Economic study of Ferula harvesting in Tabass region. Iranian Journal 

of Natural Res, 58(4): 933 - 44. 

14. Mirtalebi, A., 2007. Evaluation of habitat indices of Ferula Asafoetida (Ferula gabrielli). Master thesis, 

University of Tehran. (In Persian) 

15. Mirheydar, H., 1994. Plant knowledge. Usage of plants in the prevention and treatment of diseases. Tehran. 

Office of Islamic Culture Publication, 6: 402p. (In Persian) 

 [
 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

25
-0

8-
18

 ]
 

                            16 / 17

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


 ������ �	
���� �

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

 

130 

 

16. Mirzaei Mousavand, A., A. Ghorbani., M.A. Zare Chahouki., F. Keivan Behjou & K. Sefidi, 2016. Effective 

environmental factors on distribution of Prangos ferulacea Lindl. species in rangelands of Ardebil Province. 

Journal of Rangeland, 10(2): 191-203. (In Persian) 

17. Nabieian S., A. Saadatfar & M. Barjoeifar, 2020. Codification of Asafoetida (Ferula assa-foetida L.) 

production and marketing strategies in Kerman province. Journal of Rangeland, 15(1): 59-71. (In Persian)  

18. Nadjafi, F., M. Bannayan, L. Tabrizi & M. Rastgoo, 2006. Seed germination and dormancy breaking 

techniques for Ferula gummosa and Teucrium polium. Journal of Arid Environments, 64: 542-547. 

19. Pirmoradi, M.R., 2002. Investigation of different methods of Incision and some other factors on the 

performance and survival of medicinal plant Asafoetida. Master thesis in Horticulture science, Tarbiat 

Modares University, Tehran. (In Persian) 

20. Pirmoradi, M.R., 2011. Evaluation of morphological, physiological, phytochemical and genetic 

characteristics of medicinal plant Asafoetida  (Ferula assa-foetida L) in Kerman province. PhD thesis in 

Horticulture science, Tarbiat Modares University, Tehran. (In Persian) 

21. Pirmoradi, M.R., R.O. Beigi, M.R. Naghavi, A. Baghizadeh & A. Yadollahi, 2012. The effect of height and 

different treatments on germination of bitter Asafoetida seeds in Kerman province. Iranian Journal of 

Horticultural Science, 43(4): 463-471. (In Persian) 

22. Shad, Gh.A., 1995. Autecology of Asafoetida and investigation of its exploitation procedure in Mohammad 

Abad region of Chelpo, Kashmar. Master thesis, Gorgan University of Agricultural Sciences and Natural 

Resources. (In Persian) 

23. Zare, AR., M. Solouki, M. Omidi, N. Irvani, N. Mahdi Nezad & Sh. Rezazadeh, 2010. Callus induction and 

plant regeneration in Ferula assa foetida L. (Asafetida), an endangered medicinal plant. Trakia Journal of 

Science, 8(1): 11 - 8. 

24. Zehtab-Khoshkhooi, M., 2011. Plant Propagation: Basics and methods. Shiraz University Press. Shiraz. (In 

Persian) 

 

 [
 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

25
-0

8-
18

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            17 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.8.7
https://rangelandsrm.ir/article-1-1145-en.html
http://www.tcpdf.org

