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Abstract Article Info 

Background and objectives: The study of medicinal plants in pasture ecosystems, 
alongside their ecological requirements, forms the foundation for developing valuable 
natural models for research and practical applications. Ecological factors primarily 
influence the type and quantity of essential compounds in medicinal plants. Economic 
utilization of these plants is feasible only when their compound levels are optimal. 
Therefore, understanding the factors that enhance active substances in medicinal plants is 
crucial. This study investigates the correlation between climatic, topographical, and edaphic 
parameters on the morphological traits and essential oil compounds in Hymenocrater 
oxyodontus Rech.f. 
Methodology: Three habitats of H. oxyodontus in Semnan province were selected, each 
with distinct environmental conditions. Within each habitat, 15 plots of 16 m² were 
established using a systematic random method. Morphological characteristics such as plant 
height, canopy diameter, canopy cover, biomass, and leaf area were measured. Flowering 
branches were collected in triplicate, and essential oils were extracted via hydrodistillation 
using a Clevenger apparatus. Essential oil compounds were identified by GC-FID and 
GC/MS. Soil samples from each habitat were analyzed for physicochemical parameters 
including pH, EC, OM, N, P, K, SP, lime, and texture. Variance analysis and data mean 
comparisons were conducted using SPSS software, with correlation analysis and PCA 
performed in Minitab software. The conservation status of H. oxyodontus was determined 
using the IUCN criteria via GeoCAT software. 
Results: Variance analysis of morphological traits revealed significant differences 
among the three regions for leaf area (0.1% level), plant height (1% level), canopy 
diameter, canopy cover, and biomass (5% level). Peygambar Mountain exhibited 
the highest values for plant height (35.4 cm), canopy diameter (69.2 cm), canopy 
cover (9.4%), leaf area (2.3 cm²), and biomass (135.1 g). Analysis of essential oil 
components also showed significant differences among regions at various levels (0.1%, 1%, 
and 5%). Dominant compounds in Peygambar Mountain included Trans-Cadina-1(6),4-
diene (12.1%), Spathulenol (11.2%), Caryophyllene oxide (7.1%), and Nootkatin (7.1%). 
In Abar Mountain, Spathulenol (10%), α-Vetivone (6.8%), Caryophyllene oxide (6.1%), 
and Nootkatin (5.8%) were predominant, while 1,8-Cineole (16.4%), Hexadecanoic acid 
(8.9%), and Spathulenol (7.3%) were main compounds in the Parvar region. Soil 
physicochemical parameters showed significant differences in EC, OM, P, K, SP, lime, 
sand, and silt at the 0.1% level, pH and N at the 1% level, and clay at the 5% level. 
Peygambar region had the highest values for EC (1.3 ds/m), P (16.6 mg/L), OM (2.5%), N 
(0.14%), and sand (72%). Parvar region exhibited higher values for K (307.6 mg/L), lime 
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(17.1%), SP (31.7%), silt (34%), and clay (12%). Significant correlations were found 
between altitude, annual precipitation, annual temperature, maximum temperature of the 
hottest month, OM, N, P, K, SP, lime, and both morphological traits and essential oil 
compounds. H. oxyodontus was determined to be CR (Critically Endangered) based on an 
AOO of 4 km² and an EOO of 15,735 km². 
Conclusion: Environmental factors, particularly altitude, significantly affect the 
functional characteristics of H. oxyodontus. Vegetation indices were higher in the lower 
altitude Peygambar Mountain. For economic utilization, low-altitude areas are 
recommended for cultivation, whereas for therapeutic purposes, high-altitude areas like 
Parvar with higher concentrations of oxygenated terpenes are preferable. For commercial 
cultivation, mountain ecotypes' seeds are suggested. 
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��� (,E�	 uI��D�<   I��&�/ �I���
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!&!Z�4N/�1P�/ �9&  �����a]-    ��D<�8�1-)  �����/34 (
���0 6��N'.    (��' ��H. yazdianus    �N
 (,E�	 ��8�1-

/�9&  ������-�_<7  �I1�]�
��4 -  I��� ���4�  I1�]�
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C�4��) ����& 
��� ;�P�� �� U��/� !1`� 3�:37 3�N2� .(

 U��/� !1`�H. bituminous �_<7 (�	 �� (,E�	 ��-   �I���
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L�<�4�
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]�N
L�<�
P!  &   �0��D��!
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  ��w�&  !��	��  }��H    �0�  (���&  �
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 L�-�1 :.

�
 K/��� ��'#M� .

D ���;&�Hymenocrater oxyodontus  

 �
�/ (��D� 3����&   (!Q�0) !
��]��n2 ��$   (!<�D0) !
��]��n2 y�F   (�9	) �
�� eE/ �� O�_���  

 
�4 ���D2���& �#Dn��  ̋ 01 ´45 ° 56  ̋41 ´29 ° 35 1580  
 �&� 
�4 ���E�&   ̋37 ´ 03 ° 55  ̋13 ´43 ° 36 1880  
 � �� ������D�0   ̋13 ´ 30 ° 53  ̋01 ´58 ° 35 2157  

 3��-
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����� 3���� �9	 �� 
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(&  .�0  
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�0.  (&  j�H  -�4�   (1�/ pH  (��0  � �9P<�  �9	 �3�
�
��:  �&  !P
�9P<�  �
��: C�T  �&  !P
�9P<�  5�/

!/� �& O�#0� ;�' �� 
��_9/� �& O�#0� �`�� ��9	 �& U�D
�
  (&  J:7  �3�9	 ���:  6 �  (&  j�H  �]�&  ��`��  C�T

G[T 6 �  �_�] ��`�� C�T �& J
��
�14��/� �& ![�/
 6 �  (&  VY2  ;&�Q  G�/�9�  �����<�  6 �  (&  VY2  ;&�Q


��WF  ���1[4 6 � (& ;4 �L �9�� �G���	7 +�9/� �& 3��'
 !P<�  6 � (& !<7 
��	  -  
����� ja&) �0 3��'9 .(  

 ����T U�!V�  

  U��
��  (
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��� �:    �� 
��_9/� �&
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C�4��    !P
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�� ��"�#$ �� �k�_T !���2 (
����� 3�:���"	   ��N�	 (1D2
) ��lTEOO) ��n0� ��� eE/   (AOO  �� 
��_9/� �& (

���  ��N]�GeoCAT    +�W9.	  m�/��&     p�,�  !
��]��n2
.�0  I��"�  (��'  I
�  -�4���   I
�  ��  
��_9/�  �&  Us/

���  I��oD:    +�Fa$�
3�:     ��"D2  
�����  (&  p�&�	

���
 � ��_�4  
��0 (& ���9/� �&    (	��IUCN (��	� �� �

  (��' !9k�_T 
��
�2H. oxyodontus  zH�0 m�/��&  3�:
G�DW� (
����� I
� .�0 3��'  

  

 B��"
  
 I�& (4 ��� ���� J
L�<�]��	 +�_` U��
��  (
N[�

  eE/ �� f�& eE/ �d��� (,E�	 (/ ��:��'1/0    ��`��
  eE/  ��  
��'  O�_���1  c��  �EQ    ��`��  eE/  �-0��

c��    -0��3�
���    eE/ ��5  !�"	 Ma9H� �`��  3���
  � �2) ���� ��2 2  .(I�����	 (�
�,	  �/� �7 �� !4�T �:

) 
��' O�_��� �
��,	 I
�9��& (4 cm4/35  �(  �EQc��  -0��
) cm2/69c��  eE/  �(  %)  -0��4/9)  f�&  eE/  �( 

2cm3/2    (3�
���  )g 1/135 ��& �#Dn�� 
�4 (& p�&�	 (  
 � �2)3( .  
  

  

  L�-�2 ����
�
��
� ���� 	
����� .�OC� :Hymenocrater oxyodontus .1Y�� .� �; 

����&� +�Q
���  
�;��T .��;  ��&��Z� H����  

��3;
�   [&� \Y�  P�� \Y�=:
@ &Y] P�� =:
@ ������ 3��D 

361/405* 505/2*** 735/12* 717/223*  969/130** 2  
���
 �  

899/85  037/0  966/1 192/35  955/12  42  �EH 

***  !�"	 eE/ �� 3���1/0  u�`��** !�"	 eE/ �� 3���1  u�`��* !�"	 eE/ �� 3���5 �`��  

  
 L�-�3 ����
�
��
� ���� +�Q
��� .^��1� :Hymenocrater oxyodontus .1Y�� .� �;  

K/��� 

 ����
�
��
� ����
'S  
 ��&@   &�� 3
,  &_�Z�@ 3
,  

5/4±1/25b   9/4±4/28b   6/4±3/35a  O�_��� 
��' )cm(  

2/9±8/55bc   8/8±4/63ab   9/2±3/69a  �EQ  c��-0�� )cm(  

8/2±1/6bc   2/1±1/8ab   1/4±1/9a  eE/  c��-0�� )%(  

1/1±0c   1/9±0/1b   3/3±0/2a  eE/  f�& )2cm(  

9/2±11/117bc   4/7±7/127ab   8/1±7/135a  3�
��� )g(  

  Ma9H� ��E/ �� + �_9	 !��1��� M �T !�"	���   I�����	 I�& ����D$� eE/ �� �:95  !	 ���� �� �`���:�.  
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 ��!/��& 
���
 � (/ O�D[	 �� 
�057   �� C�4��
  U��/�H. oxyodontus  �0 !
�/��0    � �2)4  
�4 �� .(

U����  �#Dn��- ��
��4-1)6�(4-3� ����<���s/�  ���
(& I���P���   ���4� I1�]�
��4  �& C����1/12  �2/11  �1/7  

   1/7  �_<7 ����<���s/� �&� 
�4 �� u�`�� -    I1�]�
��4 ����� 

(& I���P���   ���4�  �& C����10 �8/6  �1/6     8/5      u�`��
  � ��  (,E�	  ��8�1-    ��/�  J�Z���4��N�:  ������/

���<���s/�  (&  �& C����4/16  �9/8     3/7    �`��(&  ����F  ���	

�RX	 !1`� ���0 !
�/��0 .  

  
  

 L�-�4: `�,&���� 	
��� Hymenocrater oxyodontus .1Y�� .� �;  

K/���   �



 ̀ �,&�  

 aS�:

���;���  
`�,&�	
��� ���  �;�  

 ��&@  &�� 3
,  &_�Z�@ 3
,  

97/0 - - MH 940  α-Pinene 1 

61/0 - 84/0 MH 981  β-Pinene 2 

41/16 23/3 72/0 OM 1032 1,8-Cineole 3 

05/4 1/1 81/0 MH 1065 γ-Terpinene 4  

85/0  - 3/0  OM 1128  α-Campholenal 5  

38/2  - 02/1 OM 1141 p-Menth-3-en-8-ol 6 

7/2  - -  OM 1144 β-Pinene oxide 7 

59/0  - -  OM 1166  Pinocarvone 8 

31/1  -  -  OM 1203  Myrtenal 9 

38/2 67/0 -  OM 1295  p-Menth-1-en-9-ol 10  

01/4 12/1 15/0 AH 1303  n-Tridecane 11 

- 25/1  -  AO 1359  (2E)-Undecenol 12 

49/1  72/0  63/1 SH 1374 α-Copaene 13 

- - 15/1 SH 1427 (E)-Caryophyllene 14 

22/1 88/0 32/1  OM 1433  Carvone hydrate 15 

87/4  13/5  08/12  SH 1492  trans-Cadina-1(6),4-diene 16 

15/1  28/5  34/6 SH 1494  γ-Muurolene 17 

23/0  1  25/4 SH 1503 Bicyclogermacrene 18 

-  -  75/0  SH 1514 γ-Cadinene 19 

-  -  85/0  SH 1520  7-epi-α-Selinene 20 

04/2 92/0 - SH 1528  δ-Cadinene 21 

26/1 74/1 76/2 SH 1554 β-Vetivenene 22 

- 23/1 77/2 SH 1558 Germacrene B 23 

- - 28/1 Fal 1565  n-Tridecanol 24 

34/7 01/10 22/11 OS 1574  Spathulenol 25 

98/1 12/6 06/7 OS 1577  Caryophyllene oxide 26 

-  -  97/1 OS 1624  1-epi-Cubenol 27 

17/1  14/1  91/0 OS 1645  α-Muurolol 28 

- -  91/0 OS 1656 α-Cadinol 29 

86/0  32/1  3/4  OS 1662  7-epi-α-Eudesmol 30 

83/1 23/2 - OS 1665  Intermedeol 31 

88/1 -  - OS 1669  (Z)-α-Santalol 32 

03/2 93/4 75/4 OS 1680  Khusinol 33 

24/1 49/2 - OS 1687  Eudesma-4(15),7-dien-1β-ol 34 

83/0 11/2 68/4 OS 1694  Germacrone 35 
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 .��;� L�-�4  

K/���   �



 ̀ �,&�  

 aS�:

���;���  
`�,&�	
��� ���  �;�  

 ��&@  &�� 3
,  &_�Z�@ 3
,  

- 81/0 - OS 1713 (2E,6Z)-Farnesol 36 

55/0 79/2  97/4  OS 1753  (E)-β-Santalol 37 

23/1 19/1  -  OS 1768  14-oxy-α-Muurolene 38  

- 04/1  -  OS 1782 β-Bisabolenol 39 

33/2 85/6 14/5 OS 1844  α-Vetivone 40 

95/4 87/1 04/1 Co 1836 7-Hydroxy Coumarin 41 

- 68/1 17/1 AH 1900  n-Nonadecane 42 

33/1 35/2 83/2 OS 1913  (5E,9E)-Farnesyl acetone 43 

96/8 81/3  23/0 Fa 1960  Hexadecanoic acid 44 

65/0 84/5 11/7 ST 1968  Nootkatin 45 

16/1 17/2 -  AH 2000  n-Eicosane 46 

24/1 26/1 -  DH 2073  Abietadiene 47 

01/3 77/3 91/0 AH 2108  n-Heneicosane 48 

08/1 69/2 -  Es 2121  Methyl octadecanoate 49 

61/4 23/4 3/0  AO 2152  9,12,15-Octadecatrienal 50 

- 67/1  66/0  AH 2190  n-Docosane 51 

- 15/0 29/0 AH 2299 n-Tricosane 52 

78/98  78/98  47/99      ;4   

63/5 1/1  65/1      I������	3�: ) !�&�4 ���:MH  (%    

83/27  78/4  36/3      I������	 �=��4� 3�:) ���OM (%  

05/11 03/16  57/32      �4N/
 !I���!�&�4 ���: 3�: )SH (%  

6/24  38/45  76/48     �4N/
 !I��� �=��4� 3�:��� )OS (%  

67/29 52/31  14/13       (%) �
�/  

  
  
�DF -.&3�N2�  U��/�    �� �&�  
�4   �#Dn��  
�4

(&(&  C����  �4N/
!I��� �=��4�  3�:    ���
�4N/
!I���p�&�	 !�&�4 ���: 3�:    ���&  �� (4 !<�T ��

I������	  � ��  (,E�	�=��4�  3�:    ����4N/
 !I���  3�:
 �=��4�  ��� C�4�� 3�:  ��� ;�P�� �� !1`�
  ;P0) ���1  .(

;&�Q  G�/C�4��  ��  !�2��  !
��D�0  3�:  (��'H. 

oxyodontus  (& �(,E�	 (/ ��  � �� (,E�	   �&� 
�4 �� 
=
 
  (&  �
�/C�4��(& .���� }�W9H� �:  3�:��/� ���x	 ����F

  C���� (& �&� 
�4   �#Dn�� 
�4 �� (I���P���) V��1/7     

8/5  I
��	�4 ��`��) �:7- (,E�	 �� (I
��	�4 !�4 ���:
  � ��9/4  J���_�<7    ��`���=��4�  3�:)  ���15�12�9 -

��(& �&� 
�4   � �� (,E�	 �� (���
���4��94  C����6/4     2/4  
 C�4��  3�N2�  ��  �`��  (��' I
�  !
��D�0 3�: ;�P�� ��

���
 � �2) ���4 .(  
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 U�:1 : 3�&D .^��1����  �!��`�,&����  �; 	
���.1Y�� .�  

MH= Monoterpene Hydrocarbons, OM= Oxygenated Monoterpenes, 

  
  j�9�	  U��/�  3�N2�  U��
��  (
N[�H. 

oxyodontus  ��� ���� (,E�	 (/ ��    I
� I�����	 I�& (4
  eE/ �� 
�RX	 ���	1/0     1  !�"	 + �_� �`��  ��2  3���

  � �2) �0��5  (�
�,	 .(I�����	�: ���	 3�RX	  j�9�	 

U���� (4 �/� �7 �� !4�T (,E�	 (/ ��-��
��4-1)6�(4 -

�3  �������<���s/�    ����4�  I1�]�
��4I���P���  � �	�' -
  �I< ��	U����-�9&-  ���<�9��/  �� �4�	�27- !��-�_<7 -

  ��  �
��,	  I
�9��&  ��4�	�2�1P���&    ��D/� � 
�4  ��
�_<7 u�#Dn��-    ����/�H ����� ��-    ��&� 
�4 �� ����P��:

8�1-������/    ���/�  J�Z���4��N�:15�12�9 -
��  ����
���4��947-  �I
��	�4  !�4 ���:   �	�'-    I�����

��- 3����4�  
���  }�W9H�  ��H  (&  � ��  (,E�	  ��  ���
 � �2)6 .(  
  

  

 L�-�5 	
����� .�OC� :`�,&���� R&"M� 	
��� .1Y�� .� �; 

 +�"&�	 I�����	 
 3���7 (2�� 

  %&��	
+����n� Spathulenol 

trans-Cadina-1(6),4-
diene 

1,8-Cineole Caryophyllene oxide Nootkatin 

**692/19  ***556/83 ***061/355 ***546/36 ***515/58 2   
���
 � 

820/9 365/2  406/1  151/1  226/1  6  �EH 

 +�"&�	 I�����	 
 3���7 (2�� 

  %&��	
+����n� α-Vetivone Hexadecanoic acid γ-Muurolene Khusinol 

9,12,15-
Octadecatrienal 

***004/26 ***334/96 ***618/37  ***186/13 ***3674/30  2   
���
 � 

073/1  329/0  362/0  796/0  208/0  6  �EH 

 +�"&�	 I�����	 
 3���7 (2��  

  %&��	
+����n� (E)-β-Santalol 7-Hydroxy Coumarin n-Heneicosane Germacrone 7-epi-α-Eudesmol 

***489/24 ***126/21 ***964/10 ***196/19 ***430/17 2   
���
 � 

732/0  711/0  524/0  262/0  384/0  6  �EH 

     +�"&�	 I�����	  
 3���7 (2�� 

  %&��	
+����n�   n-Tridecane Bicyclogermacrene γ-Terpinene 

  ***170/20 ***739/22 ***123/16 2   
���
 � 

    272/0  351/0  227/0  6  �EH 

***  !�"	 eE/ �� 3���1/0  u�`��**  !�"	 eE/ �� 3���1  �`��  
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 L�-�6 +�Q
��� .^��1� :`�,&���� R&"M� 	
���  �� =�� &�;�1� ��) .1Y�� .� �;3 -��;  3�QM��� �� ��� �; U]�-X (��  
K/���  

`�,&�	
��� ���  
 ��&@   &�� 3
,  &_�Z�@ 3
,  

7/34±1/15 b 10/01±1/43 a 11/22±1/62 a Spathulenol 

4/87±0/69 b 5/13±0/77 b 12/08±2/45 a trans-Cadina-1(6),4-diene 

16/41±2 a 3/23±0/41 b 0/72±0/18 c 1,8-Cineole 

1/98±0/51 b 6/12±1/18 a 7/06±1/34 a Caryophyllene oxide 

2/33±0/39 b 6/85±1/50 a 5/14±0/90 a α-Vetivone 

0/65±0/38 b 5/84±0/97 a 7/11±1/61 a Nootkatin 

8/96±0/78 a 3/81±0/60 b 0/23±0/15 c Hexadecanoic acid 

1/15±0/32 c 5/28±0/68 b 6/34±0/72 a γ-Muurolene 

2/03±0/58 b 4/93±1/11 a 4/75±0/91 a Khusinol 

4/61±0/54 a 4/53±0/56 a 0/30±0/14 b 9,12,15-Octadecatrienal 

0/55±0/08 c 2/79±0/90 b 4/97±1/17 a (E)-β-Santalol 

4/95±1/29 a 1/87±0/62 b 1/04±0/28 b 7-Hydroxy Coumarin 

3/01±0/77 a 3/77±0/92 a 0/91±0/37 b n-Heneicosane 

0/83±0/22 c 2/11±0/40 b 4/68±0/76 a Germacrone 

0/86±0/21 b 1/32±0/48 b 4/30±0/94 a 7-epi-α-Eudesmol 

4/05±0/76 a 1/10±0/01 b 0/81±0/32 b γ-Terpinene 

0/23±0/09 b 1±0/21 b 4/25±1 a Bicyclogermacrene 

4/01±0/80 a 1/12±0/33 b 0/15±0/01 c n-Tridecane 

  Ma9H� ��E/ �� + �_9	 !��1��� M �T !�"	���   I�����	 I�& ����D$� eE/ �� �:95  !	 ���� �� �`���:�.  

  
 �� j�H !
��D�0�P
N�] 3�:�9	����  U��
��  (
N[�

  (,E�	 (/!�"	 + �_� � ��   �&� 
�4 ��#Dn�� 
�4 �� 3���
  �J:7  �G�/�9�  ��_�]  �!<7  
��	  �!P
�9P<�  �
��:  I�&

  eE/ �� �1�/   (/�	 �O�#0� �&�$�1/0    (9
��/� ��`��
  eE/ �� �L �9��  1    eE/ �� m�   ��`��5    ���� �`��

���    � �2)7 (.  I�����	 (�
�,	  j�H ��� ���� �:  �&� 
�4
 3��/�  � �2)  ��&  ��8  �
��:  �
��,	  (P�
�  ID^  .(

) !P
�9P<�ds/m  3/1) �_�] �(mg/L  6/16  %) !<7 
��	 �(
5/2  %)  �L �9��  �(14/0  %)  (/�	   (72 �#Dn��  
�4  ��  (

  �
��,	  �I��oD:  .��&  �9��&  ��
�  (,E�	   �  (&  �#��
) G�/�9�mg/L  6/307  %) J:7 �(1/17  %) O�#0� �&�$� �(

7/31  %) �1�/ �(34  (  %) m�  12 �9��& � �� (,E�	 �� (
 .��& ��
� (,E�	  � ��  

  
  

  

  

  

 L�-�7 	
����� .�OC� :������:
��O�� ���&"����@  .1Y�� .� R�S  

 +�"&�	 I�����	    (2��
 3���7 

 +����n� %&��	 
 G�/�9�  �_�]  �L �9��  !<7 
��	  !P
�9P<� �
��:  (9
��/� 

***517/10476  ***267/145  **003/0 ***160/1 ***160/1 **195/0 2   
���
 � 

857/22 145/0 000/0  003/0 001/0  002/0  12  �EH 

   +�"&�	 I�����	   (2��
 3���7 

 +����n� %&��	 
 m� �1�/  (/�	  O�#0� �&�$�  J:7 

 *667/6 ***000/320 ***670/406  ***552/215 ***600/310  2   
���
 � 

  833/1  833/2  500/7  275/7  690/0  12  �EH 

***  !�"	 eE/ �� 3���1/0  u�`��** !�"	 eE/ �� 3���1  u�`��* !�"	 eE/ �� 3���5 �`��  
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 L�-�8 +�Q
��� .^��1� :������:
��O�� ���&"����@ R�S .1Y�� .�  

 {$��	 

 !
��D�0�P
N�] 3�:�9	����  
� ��  �&� 
�4   �#Dn�� 
�4  

7/79±0/04 a 7/40±0/03 c 7/54±0/05 b  (9
��/� 

0/47±0/02 b 0/49±0/03 b 1/30±0/05 a  ) !P
�9P<� �
��:ds/m ( 

1/58±0/05 c 2/17±0/05 b 2/50±0/06 a  (%) !<7 
��	  

0/09±0/01 bc 0/12±0/02 ab 0/14±0/02 a  (%) �L �9��  

6±0/35 c 13±0/32 b 16/60±0/45 a ) �_�]mg/L ( 

307/60±6/21 a 276/60±4/19 b 217/50±3/51 c ) G�/�9�mg/L (  

17/12±1/34 a 4/63±0/41 b 2/55±0/33 c  (%) J:7  

31/75±3/28 a 26/70±2/50 b 18/72±2/18 c  (%) O�#0� �&�$�  

54±3/16 c 62±1/58 b 72±3/16 a  (%) (/�	  

34±1/58 a 26±1/87 b 18±1/58 c (%) �1�/  

12±0/58 a 12±0/71 a 10±1/58 b (%) m� 
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!�"	 !_�	 !�9�#D:����� ���� �� 3��� .  
  

  

  L�-�9 � ����
�
��
� ���� +�� G
�&�@ �Q"^_�� :`�,&�	
��� ��� Hymenocrater oxyodontus  �Y�V� ���&"����@ ��  

   �� O�_���
�
�� eE/  

 !'����&
 (�w�/  

  3�	�
 (�w�/  

  3�	� �x4��T
 
�	 I
�9	�' 

  3�	� ;Q��T
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����/ 

  �x4��T
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  3�	� ;Q��T
{1E	 

 (9
��/� 
 �
��:
 !P
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Plant hieght -817/0** -704/0** 676/0** 636/0* 485/0  516/0* 744/0** -391/0  747/0** 

Canopy diameter -696/0** -749/0** 461/0 563/0* 275/0 534/0* 485/0 -472/0 585/0* 

Canopy cover -698/0** -750/0** 479/0 557/0* 260/0 528/0* 492/0 -452/0 604/0* 

Leaf area -942/0** -927/0** 644/0** 847/0** 639/0* 593/0* 453/0 -764/0** 683/0** 

Biomass -705/0** -630/0* 619/0* 518/0* 472/0  546/0* 443/0 -537/0* 495/0 

Spathulenol -719/0** -678/0** 844/0** 529/0* 518/0* 434/0  634/0* 654/0** 613/0* 

trans-Cadina-1(6),4-
diene 

-847/0** -777/0** 571/0* 742/0** 559/0* 590/0* 582/0* -148/0 900/0** 

1,8-Cineole 905/0** 884/0** -762/0** -675/0** -673/0** -669/0** -765/0** 850/0** -626/0* 

Caryophyllene oxide -829/0** -848/0** 697/0** 708/0** 560/0* 357/0 634/0* -809/0** 611/0* 

Nootkatin -834/0** -877/0** 697/0** 642/0** 747/0** 641/0** 746/0** -782/0** 651/0* 

α-Vetivone -552/0* -527/0* 536/0* 305/0 699/0** 592/0* 551/0* -863/0** 167/0 

Hexadecanoic acid 969/0** 955/0** -753/0** -775/0** -686/0** -675/0** -801/0** 670/0** -814/0** 
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 L�-� .��;�9 

   �� O�_���
�
�� eE/  

 !'����&
 (�w�/  

  3�	�
 (�w�/  

  3�	� �x4��T
 
�	 I
�9	�' 

  3�	� ;Q��T
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����/ 

  �x4��T
{1E	 3�	� 

  3�	� ;Q��T
{1E	 

 (9
��/� 
 �
��:
 !P
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γ-Muurolene -884/0** -874/0** 781/0** 666/0** 656/0** 598/0* 714/0** -808/0** 664/0** 

Khusinol -713/0** -697/0** 473/0 558/0* 745/0** 729/0** 631/0* -754/0** 390/0 

9,12,15-
Octadecatrienal 

843/0** 849/0** -578/0* -730/0** -461/0 -550/0* -661/0** 139/0 -987/0** 

(E)-β-Santalol -934/0** -915/0** 576/0* 792/0** 663/0** 720/0** 758/0** -532/0* 789/0** 

7-Hydroxy Coumarin 863/0** 789/0** -839/0** -615/0* -535/0* -609/0* -720/0** 775/0** -452/0 

n-Heneicosane 645/0** 649/0** -535/0* -732/0** -125/0 -035/0 -527/0* -074/0  -834/0** 

Germacrone -938/0** -938/0** 675/0** 788/0** 664** 609/0* 741/0** -466/0 913/0** 

7-epi-α-Eudesmol -839/0** -836/0** 772/0** 663/0** 380/0 555/0* 703/0** -294/0 945/0** 

γ-Terpinene 864/0** 889/0** -543/0* -761/0** -659/0** -527/0* -668/0** 841/0** -461/0 

Bicyclogermacrene -862/0** -888/0** 723/0** 686/0** 494/0 557/0* 737/0** -324/0 960/0** 

 L�-� .��;�9  

  !<7 
��	  �L �9��  �_�]  G�/�9�  J:7 O�#/� �&�$�  (/�	 �1�/ m� 

Plant hieght 754/0** 664/0** 518/0* -802/0** -641/0** -518/0** 785/0** -813/0** -419/0 

Canopy diameter 681/0** 547/0* 694/0** -653/0** -676/0** -689** 727** -714/0** -558/0* 

Canopy cover 681/0** 554/0* 695/0** -665/0** -673/0** -687/0** 727/0** -714/0** -555/0* 

Leaf area 949/0** 777/0** 963** -864** -936/0** -833/0** 914/0** -932/0** -553/0* 

Biomass 674/0** 621/0* 674/0** -674/0** -647/0** -625/0* 691/0** -706/0** -411/0 

Spathulenol 822/0** 827/0** 780/0** -750/0** -794/0** -527/0* 727/0** -778/0** -276 

trans-Cadina-1(6),4-diene 738/0** 518/0* 736/0** -860/0** -585/0* -819/0** 761/0** -779/0** -446/0 

1,8-Cineole -958/0** -721/0** 972/0** 849/0** 991/0** 782/0** -839/0** 888/0** 361/0 

Caryophyllene oxide 911/0** 827/0** 894/0** -787/0** -908** -672/0** 860/0** -879/0** -510/0 

Nootkatin 915/0** 735/0** 913/0** -831/0** -941/0** -721/0** 817/0** -861/0** -368/0 

α-Vetivone 629* 557/0* 654/0** -437/0 -775/0** -435/0 474/0 -530/0* -083/0 

Hexadecanoic acid -982/0** -756/0** -982/0** 951/0** 953/0** 870/0** -911/0** 955/0** 431/0 

γ-Muurolene 965/0** 806/0** 950/0** -846/0** -976/0** -735/0** 855/0** -909/0** -351/0 

Khusinol 754/0** 560/0* 802/0** -629/0* -834/0** -655/0** 483/0 -419/0 -116/0 

9,12,15-Octadecatrienal -759/0** -591/0* -743/0** 910/0** 599/0 853/0** -834/0** 836/0** 563/0* 

(E)-β-Santalol 881/0** 583/0* 913/0** -893/0** -836/0** -933/0** 853/0** -884/0** -454/0* 

7-Hydroxy Coumarin -916/0** -720/0** -918/0** 819/0** 934/0** 673/0** -765/0** 824/0** 270/0 

n-Heneicosane -528/0* -527/0* -535/0* 693/0** 318/0 609/0* -685/0** 636/0* 683/0** 

Germacrone 900/0** 616/0* 894/0** -957/0** -788/0** -891/0** 898/0** -912/0*** -560/0* 

7-epi-α-Eudesmol 808/0** 737/0** 774/0** -923/0** -671/0** -735/0** 860/0** -8585/0** -605/0* 

γ-Terpinene -901/0** -709/0** -920/0** 764/0** 937/0** 800/0** -860/0** 882/0** 494* 

Bicyclogermacrene 831/0** 694/0** 812/0** -950/0** -712/0** -795/0** 872/0** 876/0** -581/0* 

**  !�"	 eE/ �� 3���1  u�`��*  !�"	 eE/ �� 3���5  �`�� 
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C�4�� I
� �Y< ����&��	 ��#
�,�  ����D� �� �:PCA    I�& ��
(9]�' ���Q {$��	 I
� ;P0) ���2.(  

  

  
 U�:2."�� ��;
�
 : � ����
�
��
� ���� )�Y�V� ���&�Z"� �-��`�,&� 	
��� ���Hymenocrater oxyodontus  

Alt= Altitude, An.pre= Annual precipitation, An.tem= Annual temperature, Max.tem= Maximum temperature of the hottest month, Min.tem= 
Minimum temperature of the coldest month, Ab.max= Absolute maximum temperature, Ab.min= Absolute minimum temperature, pH= 
potential of Hydrogen, EC= Electrical conductivity, OM= Organic matter, N= Nitrogen, P= Phosphorus, K= Potassium, Lime= Calcium oxide, 
SP= Saturation percentage, San= Sand, Sil= Silt, Cla= Clay, Hei= Height, Can.dia= Canopy diameter, Can.cov= Canopy cover, Le.are= 
Leaf.area, Bio= Biomass, Bic= Bicyclogermacrene, Cad.di= trans-Cadina-1(6),4-diene, Car.ox= Caryophyllene oxide, Cin= 1,8-Cineole, Cou= 
7-Hydroxy Coumarin, Eud= 7-epi-α-Eudesmol, Ger= Germacrone, Hen= n-Heneicosane, Hex.ac= Hexadecanoic acid, Khu= Khusinol, Muu= 
γ-Muurolene, Noo= Nootkatin, Oct= 9,12,15-Octadecatrienal, Spa= Spathulenol, Ter= γ-Terpinene, Tri= n-Tridecane, Vet= α-Vetivone, β-
San= (E)-β-Santalol 

  
  ���"�82   \19.	  {$��	  ��  (��'  I
�  ��  �<�&  (
��


���
 �  ��  ���Po�:  ��  �	�  ��
��'  6��D0  ��9/�  �:

��&    !<��P�H  ����  3���  .�0���  3� 7��� 3����&

(& !
 ��� 
��' ����F  �.� �F�& C
  ��"D2    (��' I
� 3�:

���
 �  ��� eE/ (P�
�  (&  (2��  �&  .�/�  
�0 �7  3�:

��"D2  ��  (��'  I
�  ��n0�("<�E	  3�:)  
�0AOO  (4  

)  ��9/�  ��  �7  ��lT  
� ��	    %&�	�9	�1�4EOO  (
15735    ;P0) �/� %&�	�9	�1�43  I
� !9k�_T 
��
�2 �(
(& (��'  C����CR     VU    �7 !14 !9k�_T eE/ I
��&��&  

CR  I��"� (y��,�� ����& ��) .�
��'  
  

5.02.50.0-2.5-5.0-7.5

2

1

0

-1

-2

-3

First Component

S
e

c
o

n
d

 C
o

m
p

o
n

e
n

t

Tri

Bic
Ter Eud

Ger

Hen

Cou

β-San

Oct
Khu

Muu

Hex.ac

Vet

Noo
Car.ox

Cin

Cad.di

Spa

Bio

Le.are

Can.cov
Can.dia

Hei

Cla

Sil

San

SP

Lim

K

P
N

OM

EC

pH

Ab.min

Ab.max

Min.tem

Max.tem

An.tem

An.pre
Alt

Kuh-e Abr

Parvar

Kuh-e Peyghambar

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
30

 ]
 

                            15 / 22

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.7.5
https://rangelandsrm.ir/article-1-1242-fa.html


 3��; )HIII�&III�18 3���: )2 )1403                   

  
 

299 

 

  
 U�:3 .

D L�Z:� �V� \Y� � �
hX 3;�-V� :Hymenocrater oxyodontus G���� G�"�� �;  

  

iV�    �.C�"
 �&�D  
���9��  !F�_���  
� ��	   (��'  H. oxyodontus  �

2250-1300   -�4��� I
�9��&   �
�� eE/ �� ��w�& �9	
  !F�_��� (�	�� �� �71800-1500  ) �/� �9	31 �I
��&��& .(

(�	��  (��'  I
�  �0�  (���&  �
��0  !��9�:�4  {$��	  3�:
!	  ��d9��  ;�<�  I�D:  (&  .�/�  +�_`  �
��,	  (4  � �
 ) �#Dn�� 
�4 �� �7 !P
L�<�]��	1580     � (& �#�� (�9	

%_��	 
���
 �) �&� 
�4 !�"
 ���1880  ) � ��   (�9	2157  
  
�4 �� (4 ��� ���� -: =� I
�  5
�9�  .�0�& �9��& (�9	

c�� �EQ �
��' O�_��� ��#Dn��c�� eE/ �-0��  eE/ �-0��
    f�&3�
���   (&  C����4/35  !9��/  ��9	2/69  !9��/  ��9	

4/9    ��`��3/2  !9��/    %&�	�9	1/135   ��  ��/�  ��'
 (&  � ��  (,E�	  ��  (4  !<�T %_��	  ����F  (,E�	  I
��

!/��&(&  +�_`  I
�  �
��,	  �
�0  C����4/25  !9��/  ��9	
9/55  !9��/  ��9	2/6    ��`��1  !9��/    %&�	�9	2/117    ��'

!	  �
��,	  ��
��  eE/  ��  O�_���  -
�N]�  �&  �I
��&��&  .�0�&
��& !P
L�<�]��	 +�_`(:3� H. oxyodontus   (9]�
 -:�4

.�/�    {#$�&  I�&  (4  �0  
�:��	  N��  !�9�#D:  5
�9�
  �
��' O�_���   �
�� eE/ �� O�_���    �EQc�� eE/  �-0��

    f�& eE/3�
���  !�"	 !_�	 !�9�#D:���    .���� ��2 
 (9/�  ����D�  3��&(_<X	  ;�1��  -,�  N��  !1`�  3�:

  +�_`  �&  ��  �
��  eE/  ��  O�_���  !'���4� ��	
!	 ��
S� (��' I
� !P
L�<�]��	 .��4  

 C�4�� (��	� ��  (��' U��/� 3�:H. oxyodontus    ��
 ("<�E	 ���4(��' �
�/ �� �	� ��/� 
��� ��[�� 3�  I
� 3�:

�_<7  �U�2 -  �9&  �I��� -  �9&  �I���-    I1�]�
��4  �I1�]�
��4
  ����4����<���s/��  8�1-(&  �����/ !1`�  3�N2�  ����F


�0  6��N'  ���7  C1~�  U��/�.���   N��  �^�T  -: =�  ��
  �&  
 aF  ����4�  I1�]�
��4���<���s/��  8�1-�����/ �

C�4��3�:  U���� -��
��4-1 )6 �(4-3�  J�Z���4��N�:  ���
�_<7  �I���P���  ���/�- �	�'    ���� -  N��  I< ��	(& ����F

  U��/�  !1`�  3�N2�H. oxyodontus    .���0  !]�"	
G�	  I
��C�4��U��/�  3�:    U�2Hymenocrater    ��

Z�� a]� ��:�  /���:� 3  <��]�J  Z�����   � �:�    ;�P��
!	  .��:�L�<�4�	��] +�"<�E	
J  I
� -,�  C�4���� �:    ��
<�"]���:3  	  �^�& �P !�  1���  �^!�  9�7!�4�� ���!�    �^

��$�/!  � �^   
9&�! �'(��:3    I
�U�2    �/� 
��4 ��
S�
)43(.  

 3�N2�  �
��,	  �&  �
��  eE/  ��  O�_���  ��RS�  !/��&
  (��'  U��/�H. oxyodontus    I
�  ���	  ��  (4  ���  ����

C�4��  ��:8�1-  ���/�  J�Z���4��N�:  ������/7 -
:  �I
��	�4  !�4 ���15�12�9-�	�'  ����
���4��94�� -
�  �I������-3����   ��4�-����P��:    �
�� eE/ �� O�_��� �&

!�"	 �#x	 !�9�#D:C�4�� I
� .����� 3����:  (,E�	 ��
 }�W9H�  ��H  (&  ��  U��/�  3�N2�  �
��,	  I
�9��&  � ��

  �;&�,	 �� .����� U����-��
��4-1 )6�(4-3� ����<���s/� ���
I���P���  ����4�  I1�]�
��4  � �_<7-  �����   �	�'-  �I< ��	

  �����/�HU����-�9&-  �� �4�	�2  ���<�9��/7- !��-�_<7 -
�    ��D/� ��4�	�2�1P���&    �
��  eE/  ��  O�_���  �&

!�"	 !_�	 !�9�#D:C�4�� I
� .��90�� 3��� �:    
�4 ��

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
30

 ]
 

                            16 / 22

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.7.5
https://rangelandsrm.ir/article-1-1242-fa.html


 ������� 	
��� �
�� ����
�
��
� ���� ����� ����   !"#�  ... / �����  �  G������         
  

 

300 

 


���  ;�P��  ��  U��/�  3�N2�  �
��,	  I
�9��&  �#Dn��  .���
(&  ��
��  eE/  ��  O�_���  -
�N]�  �&  !14��$  !E��	 ;	��F

0 (1D2��  -&�� +�("0� ����  -_�&��]�      ��& 6�  +�0
  !'����& ��N�	 �	� ��oD: 3��
� ;	��F �	� �(9]�
 -
�N]�

!	  -:�4  ��: �&�$�   ��&�
 .  ' ���:�    �&  ��DZ��  I
�  ;	��F
�	�E!  2��H!  (&n� ��T�� �F�/���  /7 
�,<�&  �C ��/�

�����  ;	�"�  �   =���9/ 3�:3  F�]�!   ��o�
��  ��  3(& ����F
��N&�3   ��&3  1~(#  ��0 �&
�    N9�/ ��d� �-���,�
��#   � ��	��  

� O����
��3  <�&�9	 �����:3  0�D����4 ��[
� !

�) ��29 (  .
�����!
    N9�/O����  <�&�9	���:3  ���R
(   �' (&
�: 3  '�:� !  

  !`�H  � ��	!	) ��047(.   O�_��� -
�N]� �& m�/� I
� �&
  (,E�	H. oxyodontus    !#�� -
�N]� �& 
 aFI������	 �:  

  !#��  -:�4   �4N/
!I����:C�4��  �
��,	  �  3�:
  ���/�  J�Z���4��N�:  ��oD:  !
��D�07-  !�4 ���:

I
��	�4     15�12�9-(9]�
 -
�N]� ���
���4��94��    �� .�/�
O�D[	I���  ��=��4�  3�:  
��P�  ����  3���n�  ��#
�,�  ���

I��� �	� ��/� .�/� (90�� 3��
� -:�4 !�&�4 ���: 3�:
(9]�
(&  3�: (��'  �
�/  ��  
�	7  �/�  !�9�#D:  ������  �:

  �& �
�� eE/ �� O�_��� �#x	I���(�=��4� 3�:   !�9�#D:  
  !_�	I��� �&�/� !�&�4 ���: 3�:  )58     59  (  (4  �&  5
�9�

  {�,�� I
�  3� �T ����D:  U��/� �� 3����& .��9�: �:  
!9�7  }��H  3����  +��Q  (&  (2��  �&    ��9�:  !�����4�

!9�7I���  ��w�&  !�����4�3�: )  (�=��4�8  (��'  U��/�  �(
H. oxyodontus    I
�  (&��	  ��#
�,�  �
��,	  (&  (2��  �&

C�4��!/��&  (,E�	  (/  ��  �:  !���P
  ��_�4  ��  
�0
(& �	� .�/� �����H�&  {$��	 �� (��' I
� U��/� (P�
� ;�<�

%_��	 C�4�� �
�/ 3���� ��  �& !
��D�0 3�:  !��	�� }��H
 (,E�	  � (& �#�� � �� (,E�	 U��/� I
��&��& ��/� ��w�&

G4O�_���  (,E�	  ��  .�/�  �����H�&  3��w�&  ��_�4  ��  ��
  � �T ��/� J�Z���4��N�: ��N�	 �� ��9    I
� U��/� �`��

!	 ;�P�� �� (��' (��' �� C�4�� I
� .�:�H. calycinus  
 �
�� eE/ �� O�_��� -
�N]� �& N�� ��� 
�1& (,E�	 �� %Q� 

;&�Q  -
�N]�(&  .�0��  !�2��  O�_���  ��  (4  3��$1100  
  ��9	3/25    O�_���  ��    �`��1950  �5/42   �`��
C�4��) ��& 
��� ;�P�� �� (��' I
� U��/� 3�:13  I
� .(

) G����	� ��	�� �� ��: !9�/ C$ �� 
��	10  
��_9/� (
!	  3����   ��0<�"]���: 3  	 �^�& �P! �  9�7!�4�����! �  

 �1P/� ��7  �^�  )19) �L ���7  �^ �(35  �(   ��$�/ �^ 
)53  (�/�.    I��oD:7- 3����  N��  I
��	�4  !�4 ���:

<�"]���: 3 !9�7 !�����4� )18     40) !��$�/ �^   (36  (
   15�12�9-���
���4��94��  )50 ��`�H  3����  N��  ( 

!9�7!�����4� .�/�  
  !1`�  
���
 �  (P�
�  (&  (2��  �&H. oxyodontus 

 (�	��  3�:�9	���� I�& I
��&��& ��/� !��9�:�4 {$��	 3�:
�	�!
    �(�w�/ 3�	�)  �
�	 I
�9	�' 3�	� �x4��T I�����	

  �
�	  I
����/  3�	�  ;Q��T  I�����	    ;Q��T    �x4��T
{1E	  3�	�  �#x	  !�9�#D:  J
L�<�]��	  +�_`  �&  (

!�"	(�w�/  !'����&  �&    ���  !�"	  !_�	  !�9�#D: ���
  .����  ��2  C�4��  I��oD:  3�:U����-��
��4-1 )6�(4-

�3I���P���  ����4�  I1�]�
��4  ����<���s/�  ��� �	�'  � -
  �I< ��	U����- �9&-  ���<�9��/  �����/�H  �� �4�	�27-

�!�-�_<7-��4�	�2�1P���&   ��D/� �    N��  �#x	 !�9�#D:
!�"	9	����  �&  3���  ��  .�����  
�0��
  !D�1Q�  3�:� ����D�
PCA  C�4��  I
�  !��P	  ��"Q�	  N��
�4  !P
�N�  ��  �:  

�#Dn��  .����  ���Q  C�4��  �
�/  �	�  ;	�0  �:8�1- ������/
  ���/�  J�Z���4��N�:7-  �I
��	�4  !�4 ���:15�12�9 -

���	�' ����
���4��94 -  �I�������-3����4�  ��  -  �& ����P��:
  3�:�9	����!�"	 !_�	 !�9�#D: !
�	����       !'����&  �&

(�w�/ !�"	 �#x	 !�9�#D:���3 ��90��.  ;�<� I�D: (&
  ��  ����D�PCA  C�4��  I
�  !��P	  ��"Q�	  !P
�N�  ��  �:

.���� ���Q � �� (,E�	  
  
��	  ;	�0  �j�H  !
��D�0�P
N�]  3�:�9	����  I�&
  �
��' O�_��� �& !P
�9P<� �
��:   (/�	 ��_�] ��L �9�� �!<7

  eE/    �EQc��    f�&  eE/  �-0��3�
���  H. 

oxyodontus !�"	 �#x	 !�9�#D:���   �J:7 �G�/�9� �&  
  m�   �1�/ �O�#0�  �&�$�!�"	  !_�	  !�9�#D:3���  

   �  I
�  ��  .�0  
�:��	  ��  ����D�PCA    !��P	  ��"Q�	
  ��  (/�	    �_�]  ��L �9��  �!<7  
��	  �!P
�9P<�  �
��:
  �1�/ �O�#0� �&�$� �J:7 �G�/�9�   �#Dn�� 
�4 !P
�N�
  I�&  I��oD:  .����  ���Q  � ��  (,E�	  M��$�  ��  m�   
  �J:7  �G�/�9�  ;	�0  j�H  !
��D�0�P
N�]  3�:�9	����

  �&  �1�/    O�#0�  �&�$�  
�RX	  ���	8�1- ������/
  ���/�  J�Z���4��N�:7-  �I
��	�4  !�4 ���:15�12�9 -

�� �	�'  ����
���4��94-  �I�������- 3�� ��4�  ��   - ����P��:  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
30

 ]
 

                            17 / 22

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.7.5
https://rangelandsrm.ir/article-1-1242-fa.html


 3��; )HIII�&III�18 3���: )2 )1403                   

  
 

301 

 

!�"	 �#x	 !�9�#D:���(& .���� ��2  3  �!<7 
��	 
 aF
  �& N�� !P
�9P<� �
��:   (/�	 ��_�] ��L �9�� 
�RX	 ���	  

U����-��
��4-1 )6�(4-3� I1�]�
��4  ����<���s/�  ���
I���P���  ����4��	�'  � -  �I< ��	U����- �9&-  ���<�9��/

  �����/�H  �� �4�	�27 -!��-�_<7-    ��D/� �
��4�	�2�1P���&  !�"	  �#x	  !�9�#D:��� ����  ��  3

 .�����  
  �!D�1Q�  3�:�9	����  ��RS�  (&��	  !�: =�  ��

C�4��   !P
L�<�]��	 +�_` �& !P�]���   !]��'����  3�:
  U��/�13    ��"D2Achillea eriophora    ��	�4 ��9/� ��

)  �0  !/��&21   +��`�WH  I
�  (4  ���  ����  5
�9�  .(
C�4��  �:(&� �_9	 ��$!  L�<�4� ;	��F ��RS� ���!P
   ���Q

	!'  .�����  �� I
   ("<�E	  �^�T  -: =�  �&  ��D:�N2�  � 3 
1`�C�4��  !  U��/�  3�:(&�"	  ��$!3���   ���  ��RS�
��&  �!'��  ��	�(9
��/���	 �
  <7�!  �_�] �J:7�  /�9� G�  �m� �
/�1�    ���Q (/�	   ���90��  �^�T -: =� MaH �& �	�  �  I
�

C�4��  �:�
�� eE/ �� O�_��� �&   n����  �"	!3���  .��90���  
(&  (��'  I
�  ��  ���
�  +��#F  (&  ��
�  !F�_���  (�	��  G~�

 ��"D2!/��&  3�:)  
�02700 -1700    !�9�#D:  �(�9	
�"	!    �
��  eE/  ��  O�_���  I�&  3����N2�3  1`� !

C�4��    O�_��� ��RS� !/��& �� .��� 
�:��	 U��/� 3�:
 C�4��  �&  !P�]���  ;	��F  !
��D�0  3�:Hymenocrater 

elegans    !�9�#D: ���  
�1&  (,E�	 \19.	 O�_���  (/ ��
)  �0 
�:��	 +��`�WH I
�  I�&  !� �_9	41  ���	  ��  .(

C�4���^�T  -: =�  �&  j�9�	  3�:  �8�1-  �&  �����/
  O�_���!�"	 !_�	 !�9�#D: �
�� eE/ �����  ��� ���� �� 3

	  � �: �� �	� ��/� �^�T -: =� 5
�9� �& �
�n	 (4("<�E  
!�"	 !_�	 !�9�#D: !<7 
��	 �& C�4�� I
���� .�0�� 3  

-�� ;	��F ��RS� !/��& �� �����: =� �� !H�&  3��
C�4��  3 �  !P�H    �	�  (1D2��  �!E��	  U��/�  3�:

(��'  3�:Salvia    -
�N]�  �F�&  ;	��F  I
�  (4  ��9]�
��
 �9&   �_<7 �
��,	-  �	� ��/� 
�0 I1�]�
��4   ��_	�4 �I2��

  �
��,	8�1-�����/    -:�4 �
   -
�N]� (��' O�� C�T�&
)  �/�  (90��32(9]�
  �&  5
�9�  I
�  .(  �^�T  -: =�  3�:

UPF  I
��&��&  .�/�  ��D:  3� �T��  3��&  
��'  ;D"<�
C�4��  -:�4  �
  -
�N]�  ;	��F  ;&�,	  ��  U��/�  3�:

  %&��  C�4�� �: ��N�	   N9�/��&    �/�  + �_9	 !E��	

 (F�D[	(& .���� ���Q \19.	 ;	��F �� 3�  z.�	 �!14 ��$
  (4  �04��  ��  O���  U��/�  C� O���  ��RS�  ���  ����DF

9�L!P�  ��]  �
��0    3�	 !D�1Q�  ;	��F  ��oD:  �!E�  �
]��n2  y�F �!
��  -��  �j�H  �O�_���   ~     .����  ���Q  
��

�
�0��
  ����	  �&  
 aF  �����: =�  ��  !H�&  &  O���I�  
-.&�:3  '  \19.	
��  ���7  �0�  \19.	 ;T��	      N��  ��

(&  !]�"	  ��:��'  U��/�  C�4��  ��  �R�	  ;	��F  ����F

��4)  ���46  .(�I
  (&  �;	��F 
=
  9�L  ��9H�/�!P�   �&

�	:���3  &3N9�/��  '
��   	  ��RS�! ����Y'  9�  ��   ([�   �&
 G�/#��! �N2�3 1`�! 	 ��RS�!����Y' )27    54 .(  

(&  �!14  ��$(9]�
���  ����  �:    ��  O�_���  -
�N]�  (4
  3L�<�]��	) 3��P1DF +��`�WH �� �� !�����n� �
�� eE/

  
��'  (!D�0�9�]   Hymenocrater oxyodontus    ��[
�
  .�/�  
��4(&  +�_`  �
��,	  �O�_���  -
�N]�  �&  (4  3��$

.�/�  (9]�
  -:�4  (��'  I
�  !P
L�<�]��	  (&  �Y< ��d�	

��&  (��'  ��  3��W9Q�  3����&H. oxyodontus    ��2

(	���&("/��  3�:(`�F  ��  3�C
�.�  !"�#$  3�:  �
  (9]�

G4 !^���!	 
���&G4 {$��	 3��& ��  (��' I
� ����  O�_���

|9/�   !��9�:�4  .��D� (�`�� �: ���	 !#�� (&��� ��2  �&
 U��/� 3�N2� �`�� �	� �(��' I
� U��/� �� !1`� 
�RX	

 !/��& (,E�	 (/ �� �_9	 
�0  3�:�9	���� I�& �� .��& + 
  ��
�� eE/ �� O�_��� �!E��	  �(�w�/ 3�	�   (�w�/ !'����&

�L �9�� �!<7 
��	�    J:7   G�/�9� ��_�] ;	��F I
�9D�	
I���  �`��  �&  �RX	C�4��  �
�/    (�=��4�  3�:  3�:

  3�
�' (4 ����& (��' I
� ��w�& !��	�� }��H �& !
��D�0

���
 � ��D:� ���	   U��/� 3��9�	 ���< (& %_��	 3�:

!9�7 }��H �& 
�RX	  I
� .�/� 
��' I
� 3��& ��w�& !�����4�
!	  5
�9�  U��/�  ��W�9/�  3��&  �����H. oxyodontus   ��

���
 �  M�: �& 
��' I
� 3��[� ��4 3��& �
 �!"�#$ 3�:

 C�4��  c��.9/�  NZ�T  �7  U��/�  ��  ��2�	  (
���R  3�:
��0�& ��D:�.  
 ���OQ��j�  

 ��� ��]   �����: =� �� �
�DT g ��` �� ��'������
) ���4INSF (      -: =� I
� !<�	 �
�DT �&�&  ��  +�F��	

) ���4 %���	   ��1��2 +�,�,�� (�/X	RIFR  3��2� �� (
!	 3��N�/�s/ -: =� I
����4 .  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
30

 ]
 

                            18 / 22

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.7.5
https://rangelandsrm.ir/article-1-1242-fa.html


 ������� 	
��� �
�� ����
�
��
� ���� ����� ����   !"#�  ... / �����  �  G������         
  

 

302 

 

References  
1. Adams, R.P., 2007. Identification of Essential Oil Components by Gas Chromatography/Mass 

Spectrometry. 4th ed. Allured Publishing Corporation, Carol Stream, 804 p. 
2. Ahmadi, F., S. Sadeghi, M. Modarresi, R. Abiri & A. Mikaeli, 2010. Chemical composition, in 

vitro anti-microbial, antifungal and antioxidant activities of the essential oil and methanolic extract 
of Hymenocrater longiflorus Benth. of Iran. Food and Chemical Toxicology, 48(5): 1137-1144. 

3. Akramian, M., S. Nejad Ebrahimi, & M.R. Joharchi, 2008. Essential oil composition of 
Hymenocrater platystegius Rech.f. from Iran. Journal of Essential Oil Research, 11(2): 199-202. 

4. Al-Anee, R.S., G.M. Sulaiman, K.W. Al-Sammarrae, G. Napolitano, R. Bagnati, L. Lania, A. 
Passoni & B. Majello, 2015. Chemical characterization, antioxidant and cytotoxic activities of the 
methanolic extract of Hymenocrater longiflorus grown in Iraq. Zeitschrift fur Naturforschung - 
Section C Journal of Biosciences, 70(9-10): 227-235. 

5. Ale Omrani Nejad, S.M.H., H. Naghdi Badi, A. Mehrafarin, V. Abdossi & F. Khalighi-Sigaroodi, 
2019. The impact of macro environmental factors on essential oils of Oliveria decumbens Vent. 
from different regions of Iran. Jundishapur Journal of Natural Pharmaceutical Products, 14(2), 
e59456. 

6. Alipour, N., K. Mahdavi, J. Mahmoudi & H. Ghelichnia, 2015. Investigation into the effect of 
environmental conditions on the quality and quantity of essential oil of Stachys laxa. Journal of 
Plant Research, 28(3): 561-572. (In Persian) 

7. Amiri, F., A. Gholipouri, M. Kheirkhah & M.H. Mirjalili, 2019. Study on ethnobotany and the 
effect of ecological factor on the yield of essential oil of Ziziphora clinopodioides Lam. (case study: 
Yazd province). Journal of Medicinal Plants and By-products, 8(2): 189-199. 

8. Amorati, R., M.C. Foti & L. Valgimigli, 2013. Antioxidant activity of essential oils. Journal of 
Agricultural and Food Chemistry, 61(46): 10835-10847. 

9. Anonymous, 2009. Guidelines for Laboratory Analysis of Soil and Water Samples, no. 467. Vice 
Presidency for Planning and Supervision Publications, Tehran, 255 p. (In Persian) 

10. Aparna, V., K.V. Dileep, P.K. Mandal, P. Karthe, C. Sadasivan & M. Haridas, 2012. Anti-
inflammatory property of n-hexadecanoic acid: structural evidence and kinetic assessment. 
Chemical Biology & Drug Design, 80(3): 434-439. 

11. Armand, N. & E. Jahantab, 2019. Comparing the essential oil composition of Smyrnium 

cordifolium Boiss. in different natural habitats of Boyer Ahmad County. Journal of Rangeland, 
13(1): 39-51. (In Persian) 

12. Arzani, H. & M. Abedi, 2015. Rangeland assessment: Vegetation measurement, vol. 2. University 
of Tehran Press, Tehran, 306 p. (In Persian) 

13. Asri, Y., F. Sadeh-Hoseinabad Ghaini, A. Vaziri & M. Akbarzadeh, 2017. Essential oil composition 
from Hymenocrater calycinus (Boiss.) Benth. in Iran. Journal of Essential Oil Bearing Plants, 
20(3): 712-719. 

14. Asri, Y., M. Firozi Ardestani, M. Rabie & G. Bakhshi Khaniki, 2016. The effect of environmental 
factors on growth characteristics, seed germination and essential oils of Ziziphora clinopodioides 
Lam. Iranian Journal of Plant Biology, 8(29): 91-106. (In Persian) 

15. Bahadori, S., M.B. Bahadori, G. Zengin, F. Maggi, L. Dinparast & A. Aktumsek, 2017. Chemical 
composition profile of the essential oil from Hymenocrater bituminous and its health functionality. 
International Journal of Food Properties, 20(1): 972-980. 

16. Barazandeh, M.M., 2006. Volatile constituents of the essential oil of Hymenocrater elegans Bunge. 
Journal of Essential Oil Research, 18(3): 284-285. 

17. Boira, H. & A. Blanquer, 1998. Environmental factors affecting chemical variability of essential 
oils in Thymus piperella L. Biochemical Systematics and Ecology, 26(8): 811-822. 

18. Cai, Y., W. Sun, X.X. Zhang, Y.D. Lin, H. Chen & H. Li, 2018. Osthole prevents acetaminophen-
induced liver injury in mice. Acta Pharmacologica Sinica, 39(1): 74-84. 

19. Cho, K.H., J.H. Hong & K.T. Lee, 2010. Monoacylglycerol (MAG)-oleic acid has stronger 
antioxidant, anti-atherosclerotic, and protein glycation inhibitory activities than MAG-palmitic 
acid. Journal of Medicinal Food, 13(1): 99-107. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
30

 ]
 

                            19 / 22

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.7.5
https://rangelandsrm.ir/article-1-1242-fa.html


 3��; )HIII�&III�18 3���: )2 )1403                   

  
 

303 

 

20. Emrani, S, R. Zhiani & S. Dolatabadi, 2015. Identification of Chemical Compositions and 
Protective Effects of Essential Oil of Arvaneh (Hymenocrater platystegius) on Oxidative Stress 
Induced by H2O2 in PC12 Cells. The Neuroscience Journal of Shafaye Khatam, 3(3): 27-36. 

21. Etehadpour, M. & I. Tavassolian, 2019. Ecological factors regulate essential oil yield, percent and 
compositions of endemic yarrow (Achillea eriophora DC.) in Southeast Iran. International Journal 
of Horticultural Science and Technology, 6(2): 201-215. 

22. Fattahpour, B., M. Fattahi & A. Hassani, 2024. Essential oil composition, morphological 
characterization, phenolic content and antioxidant activity of Iranian populations of Hymenocrater 

longiflorus Benth. (Lamiaceae). Scientific Reports, 14, 7239. 
23. Fernández-Sestelo, M. & J.M. Carrillo, 2022. Environmental effects on yield and composition of 

essential oil in wild populations of spike lavender (Lavandula latifolia Medik.). Agriculture, 
10(12), 626. 

24. Firouznia, A., A. Rustaiyan, M. Nadimi, S. Masoudi & M. Bigdeli, 2005. Composition of the 
essential oil of Hymenocrater calycinus (Boiss.) Benth. from Iran. Journal of Essential Oil 
Research, 17(5): 527-529. 

25. Firouznia, A., A. Rustaiyan, S. Masoudi, M. Rahimizade, M. Bigdeli & M. Tabatabaei-Anaraki, 
2009. Volatile constituents of Salvia limbata, Stachys turcomanica, Scutellaria litwinowii and 
Hymenocrater elegans four Lamiaceae herbs from Iran. Journal of Essential Oil Bearing Plants, 
12(4): 482-489. 

26. Ghavam, M., G. Bacchetta, I. Castangia & M. Letizia Manca, 2022. Evaluation of the composition 
and antimicrobial activities of essential oils from four species of Lamiaceae Martinov native to 
Iran. Scientific Reports, 12, 17044. 

27. Gupta, A.K., R. Mishra, A.K. Singh, A. Srivastava & R.K. Lal, 2017. Genetic variability and 
correlations of essential oil yield with agro-economic traits in Mentha species and identification of 
promising cultivars. Industrial Crops & Products, 95: 726-732. 

28. Hashemi Moghaddam, H., A.A. Jafari, F. Sefidkon & S. Kalate Jari, 2023. Influence of climatic 
factors on essential oil content and composition of 20 populations of Nepeta binaludensis Jamzad 
from Iran. Applied Biological Chemistry, 66(2): 1-10. 

29. Holopainen, J.K. & J. Gershenzon, 2010. Multiple stress factors and the emission of plant VOCs. 
Trends in Plant Science, 15(3): 176-184. 

30. IUCN, 2022. Guidelines for Using the IUCN Red List Categories and Criteria. Version 15. Prepared 
by the Standards and Petitions Committee, 116 p. 

31. Jamzad, Z., 2012. Hymenocrater L. In: Assadi, M., Maassoumi, A.A. and Mozaffarian, M. (eds.), 
Flora of Iran, no. 76: Lamiaceae, pp. 609-626. Research Institute of Forests and Rangelands Press: 
Tehran. (In Persian) 

32. Karalija, E., S. Dahija, P. Tarkowski & S. Ćavar Zeljković, 2022. Influence of climate-related 
environmental stresses on economically important essential oils of Mediterranean Salvia sp. 
Frontiers in Plant Science, 13: 864807. 

33. Khalil, N., L. El-Jalel, M. Yousif & M. Gonaid, 2020. Altitude impact on the chemical profile and 
biological activities of Satureja thymbra L. essential oil. BMC Complementary Medicine and 
Therapies, 20, 186. 

34. Khorshidi, J., A. Shayganfar & F. Babakhani, 2022, Evaluation of essential oil content and 
components in different organs of Hymenocrater longiflorus Benth. growing in natural habitat of 
Kurdistan province. Journal of Plant Process and Function, 11(48): 165-176. 

35. Komansilan, A., A.L. Abadi, B. Yanuwiadi & D.A. Kaligis, 2012. Isolation and identification of 
biolarvicide from soursop (Annona muricata Linn) seeds to mosquito (Aedes aegypti) larvae. 
International Journal of Engineering & Technology, 12(3): 28-32. 

36. Koriem, K.M.M., M.E. Aminuddin, A.S. Kader & N.R. Sheikh, 2013. Antihyperglycemic, 
antihyperlipidemic and antiapoptotic activities of micromelumminutum seeds in diabetic rats. 
Journal of Molecular and Genetic Medicine, S1: 004: 1-8. 

37. Masoudi, S., A. Rustaiyan, R. Mohebat & M.H. Mosslemin, 2012. Composition of the essential 
oils and antibacterial activities of Hymenocrater yazdianus, Stachys obtusicrena and Nepeta 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
30

 ]
 

                            20 / 22

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.7.5
https://rangelandsrm.ir/article-1-1242-fa.html


 ������� 	
��� �
�� ����
�
��
� ���� ����� ����   !"#�  ... / �����  �  G������         
  

 

304 

 

asterotricha three Labiatae herbs growing wild in Iran. Natural Product Communications, 7(1): 
117-120. 

38. Masoudi, S., L. Azad, B. Arabshahi, M. Yari, M. Jamzad, H. Akhlaghi, A.R. Motevalizadeh & A. 
Rustaiyan, 2009. Volatile constituents of Micromeria persica Boiss., Hymenocrater platystegius 

Rech.f. and Scutellaria pinnatifida A. Hamilt. subsp. pinnatifida, three Labiatae herbs growing wild 
in Iran. Journal of Essential Oil Research, 21(6): 515-518. 

39. Mehalaine, S. & H. Chenchouni, 2019. Effect of climatic factors on essential oil accumulation in 
two Lamiaceae species from Algerian semiarid lands. In: Chenchouni, H., Errami, E., Rocha, F., 
Sabato, L. (eds.), Exploring the Nexus of Geoecology, Geography, Geoarcheology and 
Geotourism: Advances and Applications for Sustainable Development in Environmental Sciences 
and Agroforestry Research, pp. 57-60. Springer International Publishing. 

40. Minhas, R., S. Sandhu, Y. Bansal & G. Bansal, 2017. Benzoxazole-coumarin derivatives: potential 
candidates for development of safer anti-inflammatory drugs. Der Chemica Sinica, 8(1): 146-157. 

41. Mirmohammadi Shaktaee, S.F., M. Mahdavi & M.H. Joori, 2021. The impact of the environmental 
factors on chemical composition of Hymenocrater elegans Bunge. (Case study: Baladeh, Noor, 
Mazandaran province, Iran). Journal of Rangeland, 15(2): 332-343. (In Persian) 

42. Mirza, M., L. Ahmadi, & M. Tayebi, 2001. Volatile constituents of Hymenocrater incanus Bunge, 
an Iranian endemic species. Flavour and Fragrance Journal, 16(4): 239-240. 

43. Morteza-Semnani, K., H. Ahadi & Z. Hashemi, 2016. The genus Hymenocrater: a comprehensive 
review. Pharmaceutical Biology, 54(12): 3156-3163. 

44. Morteza-Semnani, K., M. Saeedi & M. Akbarzadeh, 2010. Chemical composition and 
antimicrobial activity of the essential oil of Hymenocrater elegans Bunge. Journal of Essential Oil 
Bearing Plants, 13(2): 260-266. 

45. Morteza-Semnani, K., M. Saeedi & M. Akbarzadeh, 2012. Chemical composition and 
antimicrobial activity of the essential oil of Hymenocrater calycinus (Boiss.) Benth. Journal of 
Essential Oil Bearing Plants, 15(5): 708-714. 

46. Movahhed Haghighi, T., M.J. Saharkhiz, A.R. Khosravi, F. Raouf Farda & M. Moein, 2017. 
Essential oil content and composition of Vitex pseudo-negundo in Iran varies with ecotype and 
plant organ. Industrial Crops & Products, 109: 53-59. 

47. Ncube, B., J.F. Finnie & J. Van Staden, 2012. Quality from the field: The impact of environmental 
factors as quality determinants in medicinal plants. South African Journal of Botany, 82: 11-20. 

48. Öner, E.K. & M. Yeşil, 2023. Effects of altitudes on secondary metabolite contents of Origanum 

majorana L. Scientific Reports, 13, 10765. 
49. Pant, P., S. Pandey & S. Dall’Acqua, 2021. The influence of environmental conditions on 

secondary metabolites in medicinal plants: A literature review. Chemistry & Biodiversity, 18, 
e2100345. 

50. Pasdaran, A., A. Pasdaran & N. Mamedov, 2017. Antibacterial and antioxidant activities of the 
volatile composition of the flower and fruit of Solanum sisymbriifolium (Litchi Tomato). 
Pharmaceutical Sciences, 23: 66-71. 

51. Rechinger, K.H., 1982. Hymenocrater Fisch. & C.A.Mey. In: Rechinger, K.H. (ed.), Flora Iranica, 
no. 150: Labiatae, pp. 239-250. Graz: Akademische Druck-u. Verlagsanstalt. 

52. Sabet Teimouri, M., A. Kocheki & M. Nasueu Mahallati, 2016. Studding Arvane-Bezghi 
(Hymenocrater platystegius Rech.f.) different ecotypes at natural habitat in Khorasan Razavi 
province: Principal Component Analysis. Journal of Agroecology, 27(1): 17-32. (In Persian) 

53. Sabithira, G. & R. Udayakumar, 2017. GC-MS analysis of methanolic extracts of leaf and stem of 
Marsilea minuta (Linn.). Journal of Complementary and Alternative Medical Research, 3(1): 1-13. 

54. Segarra-Moragues, J.G., Y. Carrión Marco, M.C. Castellanos, M.J. Molina & P. García-Fayos, 
2016. Ecological and historical determinants of population genetic structure and diversity in the 
Mediterranean shrub Rosmarinus officinalis (Lamiaceae). Botanical Journal of the Linnean 
Society, 180(1): 50-63. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
30

 ]
 

                            21 / 22

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.7.5
https://rangelandsrm.ir/article-1-1242-fa.html


 3��; )HIII�&III�18 3���: )2 )1403                   

  
 

305 

 

55. Serpooshan, F., Z. Jamzad, T. Nejadsattari & I. Mehregan, 2018. Molecular phylogenetics of 
Hymenocrater and allies (Lamiaceae): New insights from nrITS, plastid trnL intron and trnL-F 
intergenic spacer DNA sequences. Nordic Journal of Botany, 36(1-2): njb-01600. 

56. Shahriari, S., M. Khanahmadi & R. Tahvilian, 2013. The study of essential oil of Hymenocrater 

longiflorus Benth. growing in Paveh. Journal of Reports in Pharmaceutical Sciences, 2(2): 111-
115. 

57. Taherpour, A., H. Maroofi, M. Changizi, R. Vafaei Shoushtari, K. Larijani & A. Kazempour, 2011. 
Chemical compositions of the essential oil and calculation the biophysicochemical coefficients of 
the components of Hymenocrater longiflorus Benth. of Iran. Natural Science, 3(2): 104-108. 

58. Talebi, S.M., 2023. Changes in plant secondary metabolite profiles in response to environmental 
stresses. In: Ghorbanpour, M. & Adnan Shahid, M. (eds.), Plant Stress Mitigators, pp. 325-339. 
Elsevier, Amsterdam. 

59. Tavakoli, M., S. Soltani, M. Tarkesh Esfahani & R. Karamian, 2022. Study on some environmental 
factors effects on Salvia multicaulis Vahl. essential oil composition in Hamadan province. Iranian 
Journal of Medicinal and Aromatic Plants Research, 38(4): 545-563. (In Persian) 

60. Tommasi, L., C. Negro, A. Cerfeda, E. Nutricati, V. Zuccarello, L. De Bellis & A. Miceli, 2007. 
Influence of environmental factors on essential oil variability in Thymbra capitata (L.) Cav. 
growing wild in southern Puglia (Italy). Journal of Essential Oil Research, 19(6): 572-580. 

61. Tsiftsoglou, O.S., R. Stagiopoulou, N. Krigas & D. Lazari, 2023. Exploring the ecological 
preferences and essential oil variability in wild-growing populations of the endangered local Greek 
endemic Thymus holosericeus (Lamiaceae). Plants, 12(2): 348. 

62. Yavari, A., V. Nazeri, F. Sefidkon & M.E. Hassani, 2010. Influence of some environmental factors 
on the essential oil variability of Thymus migricus. Natural Product Communications, 5(6): 943-
948. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

2.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
30

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            22 / 22

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.2.7.5
https://rangelandsrm.ir/article-1-1242-fa.html
http://www.tcpdf.org

