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Abstract Article Info 

Background and objectives: Thymus lancifolius Celak is distributed in Hamedan 
Province, ranging from altitudes of 1450 to 3200 meters. This study aims to evaluate 
different ecotypes to identify those with the highest essential oil content and to 
determine the relationship between soil and climatic characteristics and the quantity 
and quality of essential oil for domestication purposes. 
Methodology: Thymus lancifolius Celak variety in Hamedan province has five 
important habitats that are scattered in different regions of the province, which 
include Bahar, Razan, Tuyserkan, Hamedan and Malayra city. In this study, the 
branchs of the Thymus lancifolius was collected at the 50% flowering stage from its 
regions. Essential oil of plant samples extracted which collected from each region. 
After determining the essential oil yield, essential oil components and their amounts 
were determined by GC and GC / MS devices. The relationship between climatic 
and soil characteristics of the studied areas with the amount of essential oil and its 
components was investigated. From each habitat, 5 soil samples were collected 
from a depth of 30 cm and a total of 15 samples from five habitats were collected. 
Soil characteristics include soil texture by hydrometric method, soil moisture by 
weight method, acidity by saturated mud method, electrical conductivity by 
extraction method and EC meter, percentage of organic matter, lime, absorbable 
phosphorus by using spectrophotometer, potassium by using from the film 
photometer device and total soil analysis using the Kjeldal method were measured. 
The available climatic parameters including rainfall and temperature of different 
habitats in the statistical period of 2009 to 2020 were obtained from the nearest 
weather stations. 
Results: The comparison of the soil properties of the studied habitats showed that 
in the areas where the amount of soil lime was higher, the plants had a higher 
percentage of essential oil. The results showed that the essential oil content of the 
studied samples ranged from 1.91% to 3.85%. The highest percentage of essential 
oil was observed in Asadabad ecotype and the lowest percentage of essential oil 
was obtained in Malayer ecotype. The highest amount of Thymol was observed in 
Hamedan ecotype (71.43%) and the lowest amount was observed in Razan ecotype 
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(7.04%), while the highest amount of Carvacrol was observed in Malayer ecotype 
(23.52%) and the lowest amount was found in Razan ecotype (0.36%) was 
observed. The highest amount of Geraniol (53.15%) and linalool (7.04%) was 
observed in the resin ecotype, which is due to the optimal environmental conditions 
of this habitat due to its location in the Mediterranean climate. The results of the 
correlation between the percentage of essential oil with climatic characteristics 
showed that the percentage of essential oil of ecotypes had a positive and significant 
relationship with the average annual humidity and a positive relationship with the 
amount of rainfall, the temperature of the first six months of the year and the 
direction of the slope and a negative relationship with the altitude. 
Conclusion: The largest thyme habitats were in areas with moderate to high slopes 
and northern and northwestern aspects. These correlations are useful for 
determining secondary cultivation environments. Identified chemotypes for 
cultivation include Thymol in Hamedan, Carvacrol in Malayer, Thymol/γ-terpinene 
in Asadabad, and Geraniol in Razan. These can be used in pharmaceutical and 
health industries while ensuring sustainable protection. 
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 (+�J-&
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 `
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�O


(�4-&+  GC    F-O , (�"+�* � pc& 	+ � .�� * #�� 6� �

) �&�? o"
 wResponse factor 1�P*
 ����� � 6� Y$� � (

 .�N  

 �%�
$ ���	� � ;#_S�  

 d�  <�2��  �
 �( �l-�  ��JW   ����,  d"m$=$O�$�  

�,>"�  ��f�[  X*�&
 ]��� � ]�J�� ��O
 ,$?$� �    �+

��"�4���9  =�*% �
 (+�J-&
 �� R2-S���  �
�"X*�  d"6O �  

&� � +�$��    �
 \.]O ,  
 ��  F�4*��� 60"���  	$��% �
 �

.�N  (+�J-&
  ��$�  ^9�  F����  �
 �  ���$-��O  F" �

  � ]�J�� � 6�=�c� +�$� 6*$,  �  D$� ���[ � �)"m$=$�


  ��=�*% .�N (+�J-&
 ( �l-���t ��=�*%  �
 	% X*�&
 ]���

1 * �+ ( �l-���t  �
�O
SAS    6S0*4/9    F"
 �
 � .�N 1�P*


   �l-�  	
$�3  6�  f�[  �  �)"m$=$�
  ���$-��O  �$T��

) <�-0�X  �l-� 	
$�3 6� X*�&
 ]�J�� � ]��� �
��� � (

)  6-0�
�Y  �  r�
�� 	+ � (+�& �
 �  .�N 6-O ,   T* �+ (

  1�,  6�  1�,  	$�& ,�  �
  � �l-�  F��  �4-0��  Qh`

N (+�J-&
  �� �l-� <�-0� �� �l-� F�� �
 ]"�9* �+ � �

����  �
 ��� .�N �*$�& ,� .�� +�
� �2W
 � �
+6�]&+ 

  �  (	+$�  �J��  �  ]�n�)   D
  I$*  ��*$�& ,�  .��  	+��%

 �+ � �N F���� X*�&
 �
��� �+ <�-0�  �l-�    D
 �
���

 .�� ]"�9*  (�4�"�� �
 � 	$�& ,� ����% ��6�]&+   .��%  

 
 R#���  

����� ����� *�_�
 ��  

(�4�"��  f�[  ���W$Z[ 60"���  6�=�c�  +�$�  ��

  �+$�  -��� f�[ d% 	
��� 6� ������ �+ 6� +
+ 	��*

  .�*+$�  �
+�$[ �  � -���  X*�&
  �W�+  �
  	���, 	
���

6*$�* X*�&
  �
 �&� � +�$� ��91/1    �� �W�+85/3     �l-�

  �N (���� +��%�&
 M��$�
 �+ X*�&
 �W�+ F" -��� .+$�

   "_�  M��$�
  �+  X*�&
  �W�+  F" -��  �6�]&+   ��%

  <)N)1  .(<��\  ���J�  6�  �P*%  �
   V��=  �
  �9:$�
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  �)�-*m  ��9���J��N��  �  )30�2�
$3  .(   ��*��
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 �
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$ 

�+ )2�3 �+  D$� �2W
 ]��� � +
$� ]�J�� ( D;�   �N�� ��

)15  �  35r"
 N  .( ���2\
 ��  (�4�"��  �Dx�  � 	
��� 

��-�&$-O XJ�� � ��* ��N� ���W$Z[ (��, ���*
$�  ���

�(��,  ���W$Z[ X*�&
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��� � ��*  �
�:
 	% �
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)2003 6*$, �"
$ 1
�*
 �
 (�N .�Z�-&
 X*�&
 ���  � (

T. daenensis) .$��� e[�N o�� � !�? �9/73    �(�W�+

)  .� �
����7/6  
��?  �(�W�+-)  F��&6/4    �(�W�+

) F=$�
����-�5/1  F��? � � (�W�+-4-) .
4/1   �
�
+ (�W�+

)  (+
� \��  �  (�*�
 �  .�*+$�  U��  	
���1386 �&� �  �+  (

o�� �  �
 6� �$�h� 6*$, X*�&
 �� R2-S� 6�c�� ��t

 ��: 	�9JW
 	�-&
  <��N �2W
 o�� � !�? �+$� (�N ���%

 )  .$���3/78  �W�+-3/51  
��?  �(�W�+-)  F��&6/7 

�W�+-7/2 ���, �(�W�+- ) F��? �1/10  �W�+-7/2    �(�W�+

)  .� �
����2/9  �W�+-2   �-�  �  (�W�+-)  F2�O$"���3/4  

�W�+-4/2  6�  (�W�+o�� �  	
$�3  �"�&��N  (��3  ��

  F" -���  .�*+ �	
���    .$�*
�m  M��$�
  �+ 	��

)15/53 r"
 N  �
  �N�*  	%  ]23  6�  �N  (����  (�W�+

  ^�2\
 �+ F-O , �
 \ ]9: 6� (�4�"�� F"
 �c��� 6��9�

6*
 -"��  �
]&
!"�-*  ��  ���c�  �
����  F"
  .    �  ��$2?

) 	
��)�2012  �)"m$=$�
 <�
$3  �D�� 6�=�c� �� 6� +$� (

<�)��  �  M"��$�� I
$*
) F�"�% ��T. pulegioides 6� (

  6� �*��&� 6P�-* F"

 N ��"r  9��6�  ���c�  
$ � b%) �  

(b$� ��  ��$��"M��    ��   c��F? �$���=$�O  ��  

X*�&
�+   ]&
 ���N��
 ( D$� (+�� d" .$�*
�m .�N  �v

  ��,+ 0O
�w  ����
+  ��=$�  ��*��  �"��
+  �"��W  �+  6�

 ( �`) +�
+ ���&� + ���� ���& c3 �"��W � �9��36  .(

)  .$=���=  �
���  F" -���  F��}�04/7    ���  (�W�+

) 	
��)� � ��$2? 6�=�c�2012  F" -�� ��  (�4�"�� �+ (

.]N
+ +$:� 	�� (�4�"�� ���" o�N  

  

  

  

  
�BI 2: ;b#�>
 +/%& ����� �������� !"#�$ � ^���(_��  

  

Z�+2 4 :+/%& 4��������� (+-�& ��B"� ��� �������� !"#�$ � ^���(_� ����
 ��� (�)"#�% %& �  

 ?�d���� ��
+��� e[�N 	��  +��%�&
  	
��  	�� 0"$�  "_� 

α-Thujene 930 0/04 0/8 0/97 0/58 0/51 

α-Pinene 940 0/25 0/73 0/53 0/64 0/7 

Camphene 952 0/24 0/31 0/39 0/22 0/26 

Sabinene 975 0/2 0/23 0/18 0/57 0/39 

ß-Pinene 983 0/26 0/31 0/16 0/57 0/39 

Myrcene 989 0/47 1/71 0/97 1/61 1/33 

α-Terpinene 1015 0/13 1/07 0/37 1/07 0/85 

p-Cymene 1020 0/37 4/61 6/14 4/73 4/32 

1,8-Cineole 1038 0/75 1/25 0/83 0/91 1/05 
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 ;
�&�Z�+2 4  

 ?�d���� ��
+��� e[�N 	��  +��%�&
  	
��  	�� 0"$�  "_� 

E- ß-Ocimene 1050 0/06 0/08 0 0 0 

γ-Terpinene 1065 0/38 9/27 3/9 7/22 6/08 

cis-Sabinene hydrate 1078 0/58 0/68 0/59 0/42 0/42 

Linalool 1100 6/28 1/04 0/59 0/28 0/31 

Camphor 1142 0/23 0/56 0 0 0 

Borneol 1167 0/54 0/55 1/58 0/64 0/92 

Terpinen-4-ol 1175 0/04 0/16 0/49 0/3 0/37 

α-Terpineol 1190 0/48 0/42 0/56 0/05 0/11 

Nerol 1227 2/22 0/04 0 0 0 

Neral 1235 1/8 0 0 0 0 

Geraniol 1250 52/15 0/28 0 0 0 

Thymol 1296 7/04 52/24 71/43 63/2 56/35 

Carvacrol 1302 0/36 20/41 4/52 15/64 23/52 

Geranyl acetate 1380 22/02 0/32 0 0 0 

(E)-Caryophyllene 1425 0/68 0/52 0/94 0/41 0/51 

Germacrene D 1482 0/26 0/06 0/04 0 0 

Bicyclogermacrene 1501 0/06 0 0/03 0 0 

Thymohydro quinone 1553 0/13 0 0/16 0/04 0/24 

Spathulenol 1580 0/19 0 0/13 0 0 

Caryophyllene oxide 1585 0/28 0/03 0/48 0 0 

Geraniol-2 methyl 
butanoate 

1605 0/26 0 0/07 0 0 

epi-α-Cadinol 1642 0/17 0/21 0/19 0/04 0/18 

       

 (�W�+) F? �$����  ��� �����  2/4 19/12 13/61 17/21 14/83 

 (�W�+) F? �$����  �
+ 	>�0�
  94/49 77/95 80/59 81/44 83/05 

 (�W�+)  F? � �"$��&��  ��� �����  1 0/58 1/01 0/41 0/51 

(�W�+) F? � �"$��&��  �
+ 	>�0�
  1/03 0/24 1/03 0/08 0/42 

����� � +
��� 31 30 25 20 20 

  

Z�+2 5: ;#_S� ���#%�� ��� *�B
 �� &�B��� ��� � ����� ���� !"#�$  (_�� ^�� ��  
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 X*�&
  

  (+���

 X*�&
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 	�)�  4  **03/14  **64/36  *44/19  **37/1690  **09/1918  **12/299  **78/288  **41/2  **62/2  **34/316  

�c[  10  04/1  90/2  44/5  00/1  84/32  34/24  14/4  091/0  97/5  14/15  
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Z�+2 6: ;b#�>
 !�)���
 ��� *�B
 �� &�B��� ��� � ����� ���� !"#�$  (_�� ^�� ��  

 	�)�  
��?- F��&%  ���, -

F��? �%  

 .$=���=%  .$�*
�m%  .$���%  .� �
����%   <�*
�m

��-&
%  

 + )2�3

X*�&
%  

  (+���

X*�&
%  

  r&$-�

 + )2�3

)6�$�g (  

	��  b37/0  c 38/0  a 28/6  a 14/53  a 03/7  c 36 /0  a 02/22  b 39/2  b 49/2  b 42/16  

 +��%�&
  a 60/4  a 27/9  b 04/1  b 27/0  b 23/52  b 41/20  b32/0  a 85/3  a 03/4  b 35/16  

 	
��  a 13/6  bc 90/3  c 59/0  b 01/0  a 46/71  bc 52/4  b 01/0  a 47/3  a 6/3  b 01/15  

 	�� 0"$�  a 72/4  ab 22/7  c 28/0  b 01/0 ab 40/64  ab 5/14  b01/0  b 95/1  b 04/2  a 92/36  

 "_�  a 32/4  ab 08/6  c 31/0  b 01/0 ab 35/56  a 51/23  b 01/0  b 91/1  b 98/1  b 51/10  

*�+ pc& !�? �W�+  �����
+  � ]&
 ** �+  pc& d" �W�+  �����
+ ]&
.  

  

Z�+2 7:   )�bd��� X�
����� �� ��  ������ ����
�%�N  �� (��
 &�
� �.���� �%#�)"(��� �$#!" � ^���(_��  

 � �l-�  .$���%  .� �
����%  .$�*
�m%  ��-&
 <�*
�m%   X*�&
 �W�+%  

 �W����N  ns 25/0  ns 78/0 ns 50/0- ns 49/0- ns 43/0 

o�N ]9:  ns 61/0 ns 47/0 ns 68/0- ns 68/0- ns 63/0 

 I�J��
  ns 86/0 ns 18/0 ns 06/0- ns 05/0 ns 72/0- 

 6*��=�& �,�*���  ns 04/0 ns 60/0 ns 22/0- ns 21/0- ns 35/0- 

 6*��=�&��+ F�4*���  ns 51/0  **90/0 ns 66/0 - ns 66/0 ns 46/0 

 6*��=�& ]�$�� F�4*���  ns 26/0-  ns 45/0 ns 28/0- ns 28/0-  **80/0 

 .�& .�
 6��* �,�*���   ns13/0 ns 83/0 ns 32/0- ns 32/0- ns 60/0 

 .�& .�
 6��* �+ 6*��=�& ���+ F�4*���  ns  40/0   **88/0 ns 58/0- ns 57/0 ns 46/0 

 .�& .�
 6��* ]�$�� F�4*���  ns14/0 ns 24/0- ns 11/0- ns 12/0 ns 85/0 

**  �4-0�� :  �����
+ �+ pc& .��-`
 d"        �W�+*�4-0�� :  �����
+ �+ pc&  .��-`
 !�? �W�+.  

  

Z�+2 8:  )�bd��� X�
����� �� ��  ������ ����
�%�N  �� (��
 &�
 `�\ ��%#�)"(��� �$#!" � ^���(_ ��  

 � �l-�   .$���   .� �
����   .$�*
�m   ��-&
 .$�*
�m   X*�&
 �W�+  

EC (dS/m) ns 76/0  ns 53/0 ns 74/0- ns 74/0-  ns 41/0 

pH ns 34/0- ns 44/0- ns 40/0 ns 40/0- ns 35/0 

T.N.V �W�+  **90/0 - ns 79/0  **98/0 **98/0 ns 50/0 

OC �W�+ ns 90/0- ns 82/0 ns 19/0 ns 21/0- ns 03/0 

P (ppm) ns 35/0- ns 40/0 ns 17/0 ns 17/0 ns 43/0 

K (ppm) ns 56/0- ns 73/0 ns 63/0 ns 64/0 ns 61/0 

Total N �W�+ ns 92/0 ns 82/0 ns 19/0 ns 19/0-  ns 03/0- 

Clay �W�+ ns 85/0 ns 77/0 ns 92/0 ns 92/0 ns 13/0 

Silt �W�+ ns 41/0 ns 25/0  ns 37/0 ns 38/0 ns 57/0 

mois �W�+ ns23/-0  ns 29/0- ns 30/0 ns 30/0 ns 43/0- 

Sand �W�+ ns 73/0 ns 60/0 ns 75/0 ns 76/0 ns 35/0- 

** �4-0�� : ���� �
+  �+ pc& .��-`
 d"     �W�+*�4-0�� : ���� �
+  �+  pc& .��-`
 !�? �W�+.  

  

 (��X�
+-C ���	� � ;#_S�  

6� �c���  �� �l-�  F��  6c�
�  �&� �  �$T��  

  �"����N ����� �  ��  ���, LN$?  �  (f�[ ���$-��O)

  	$�& ,� �+ .�N (+�J-&
 ( �l-� ��t 	$�& ,� ��=�*% �
 	%

6� (��, �"����N ����� � �W�+ �( �l-���t  �l-� 	
$�3

6�  (��,  LN$?  �  f�[  ���$-��O  �  6-0�
�  �l-�  	
$�3

  <��3 F" � D;� F���� �
 � � �*�N 6-O ,  T* �+ <�-0�

  #�� �
 ���, ����� � �
 d"  	
��� ���  � <�
$3 �"

  (+�J-&
  .�� 6� � �l-�  +��� �
 �  1�, 6� 1�, 	$�& ,�

.�
�: �N  )9  �  10 �+ ]�$�� F�4*��� !"�-* 6� 6:$� �� .(

  .]N
+  X*�&
  �W�+  ��  �-�n�  �4-0�� .�&  .�
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