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���� ������� .�5C
 [���	�> �G I�� @ 5P �� �����>�F;�G�  �� Y6��� 4 ��5> �� ���7>�� �> 12/25 ��
����� � ������6 �� Y6��� 4 ��5> �� ���7>�� �> 35/23 ��
����� O�#> #�; �6 �> ���6 ������ [�� O)* �� Y6����� � �����=�� b��A� ���)� ������� O �� ��#$) 4.(   �X�=�� _>���� (Y6��� ��� � ��M� �> �G I�� @ 5P ������� .�5> [���	�> �G I�� @ 5P �� ��� d�� # � �� Y6���=�� b��A� �� ����� ������6 O�#> #�; �6 �> ��6� �����=�� ��5� ����> ���)� ����=��� O �� ��#$) 6.(    �� .�� ���! BC/  ��E�� e
����� �X�=�� Y6��� ��5> �> �����l� ��M��� ���' L	g �D �� ��� ��	
#���' �X� ������� ������� � �X�=�� _>���� �8
; �5> ��#$) 1.( ��2���� [�9
��� ��M��� ���' L	g �� ���� �����=�� b��A� O��Mh 4� ���)� ������� ��M��� ���' L	g �� #
���� � ������6 �>^���� �> 968 � 815 d��5��6 �� ���M� �> �����>�F; �G�  O ��. [����6 ��M��� ���' L	g )240 d��5��6 �� (���M� �> �����>�F;�G�  n��� .O �� [�9
��� ��M��� ���' L	g �� ��� ��� # � 237 d��5��6 �� ���M� � �� ��� d�� �> 1112 d��5��6 �� ���M� #��� �6 �> �9�#M� ���)� ����=��� .#�� �� [���	�> ��M��� ���' L	g )837 d��5��6 �� (���M� �� Y6��� 8 ��5> �� ���7>�� 
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���� � ������6 �� ��� d�� �>^���� �> 1451 � 1440 d��5��6 �� ���M� � ��#> ���)� ������� �> �9�#M� _*�h #  ��#$) 3.( �X� _>���� Y6��� �� ��M� �> ��M��� ���' L	g ������� .�5> [���	�> ��M��� ���' L	g )1147 d��5��6 �� (���M� �� ���=�� ��� � d�� �� ���8� �� Y6��� 8 ��5> �� ���7>�� O�#> .#�; 4� ��5� [����6 ��#�� [�� O)* )177 d��5��6 �� (���M� �� Y6���   4 ��5> �� ���7>�� �� �����>�F;�G�  _*�h #  ��#$) 4.( [�9
��� ��M��� ���' L	g �� Y6���=�� b��A� �D �� ��� # � �> ��6�#h 1392 d��5��6 �� ���M� �� Y6��� 8 ��5> �� ���7>�� �� ��� d�� � �> ���)� ������� �> ���� ������� E�> Y6��� 6 ��5> �� ���7>�� �� [��� ��� .#��� [����6 ��M��� ���' L	g )176 d��5��6 �� (���M� �� Y6��� 4 ��5> �� ���7>�� �� ��� ��� # � O�#> #�; ��#$) 5.( �X�=�� _>���� (Y6��� ��� � ��M� �> ��M��� ���' L	g ������� .�5> [���	�> ��M��� ���' L	g )1952 d��5��6 �� (���M� �� Y6��� 8 ��5> �� ���7>�� �� ��� d�� � �� ������6 O�#> #�; �6 E�> ������ [�� O)* �� Y6��� k�> �� ��� d�� �� ������6 � ���8� �> ��6� �����=�� ��5� ����> ���)� ����=��� .O �� [����6 ��M��� ���' L	g )26 d��5��6 �� (���M� �� Y6��� 4 ��5> �� ���7>�� �� ��� ��� �� �����>�F;�G�  _*�h #  ��#$) 6.(    �2�� D7���  <���
 ��E�� e
����� �X�=�� ��M� �D �� ��� �> �����l� #*�� e
��� ��	
#���' �X� ������� ��M� � �X� _>���� _��5� ��5� ����> �5> ��#$) 1.( ��2���� [�9
��� #*�� e
��� �� ���� �����=�� b��A� O��Mh 4� ���)� ������� ��#�� [�� O)* �� ������6 �> 25/2% OC2
 �> ���� ������� O ��. [����6 #*�� e
��� �> �F;�����>�G�  �> 43/0% n��� .O �� [�9
��� #*�� e
��� �� ��� ��� # � 46/1% �5> � �� ��� d�� �> 35/1% @��6 OQ�� �6 �> �9�#M� ���)� ����=��� .#�� ��  ��CN�Y6���=�� b��A� ���)� ����=��� �� #*�� e
��� ����� #
��M
.  ���)� #*�� e
��� =#�N5� �� ��� ��� � d�� �� [�> ������� ������� �5> �N� �� �� ����� ������� .�5C
 [���	�> #*�� e
��� �� ������6 �� ��� ��� � d�� � ��#> ���)� ������� �>^���� �> 33/2% � 16/2% O�#> #�; �6 �> �� ����� �9�� ���)� ����=��� .O �� [����6 #*�� e
��� �� �����>�F;�G�  �� ��� ��� � d�� � �>^���� 52/0 � 35/0 .�5> �X� =��_>���� ��� �� ��M� O��Mh 4� @��EQ� � �� @��6 ��E�� e
��� �� ��� ��� � d�� �� ��M�=�� b��A� O ��( >�=�5D �6 �� ������6 � �����>�F;�G�  ��E�� e
��� �� ��� ��� ��	�> 4� ��� d�� �5> �N� �� (���8� ������ #*�� e
��� �� ��� ��� � d�� ����)� �> �9�#M� O �#
 ��#$) 3.( �X� _>���� Y6��� �� ��M� �> #*�� e
��� ������� �5> � [���	�> #*�� e
��� )29/2%( �� ������6 �� Y6��� 6 ��5> �� ���7>�� � ��#> ���)� ������� �> Y6���=�� �9�� O�#> #�; �6 OC2
 �> ���� ������� =���> O ��. 4� ��5� [����6 ��#�� [�� O)* �� Y6���=�� b��A� �� �����>�F;�G�  �> _G�#h 4/0% _*�h #  ��#$) 4.( [�9
��� #*�� e
��� �� Y6���=�� b��A� �D �� ��� # � �> ��6�#h 5/1% �� ��� d�� # � � �> ���)� ������� �> Y6��� 4 ��5> �� 7>����� �> 24/1% �� ��� d�� #��� ��#$) 5.(   �X�=�� _>���� (Y6��� ��� � ��M� �> #*�� e
��� ������� .�5> [���	�> #*�� e
��� )43/2%( �� ����� ������6 � �� ��� ��� # � �� Y6��� 8 ��5> �� ���7>�� >�O�� #�; �6 [�m d#� ���)� ������� �> ������ O�#> '#�; �� ���� Y6����� �� [�� ����� � �� ���=�� ��� � (d�� �> ��6� Y6����� �� ��� ��� � d�� �� #
���� � �����>�F;�G�  ���)� ����=��� .O �� [����6 #*�� e
��� �� �����>�F;�G�  �� Y6���=�� b��A� � �� ��� ��� � d�� # � 4� 30/0% �� 54/0% _*�h #  ��#$) 6.(    



532                                                                   :�1 �� .�� �� 6$�� �1��$ �;�� 5 ... �� .�� D7���  <���
 ��E�� e
����� �X� Y6��� ��5> �> �����l� ��M��� e
��� �� �����=�� b��A� �D �� ��� @���4; ��	
#���' �X� ������� ����� � �X�=�� _>���� �8
; �5> ��#$) 1.( ��2���� [�9
��� ��M��� e
��� g� ��� ��#�� [	��; �� ���� �����=�� b��A� O��Mh 4� ���)� ������� ��#�� [�� O)* �� �����>�F;�G�  �> 87/0 d��5��6 �� ���M� O ��. [���	�> ��M��� e
��� �> ������6 � ���8� �>^���� �> 54/17 � 93/14 d��5��6 �� ���M� n��� .O �� [�9
��� ��M��� e
��� �� ��� d�� OC2
 �> ��� ��� # � �>^���� ��	�> .�5> �>�6 =�5D ������ [�� O)* �� ��� ��� # � 04/4 � �� ��� d�� 19/18 d��5��6 �� ���M� �5> �6 �> �9�#M� ���)� ����=��� .#�� �� [���	�> Y6��� ��5> �� 7>����� ^$5� #�N5� [���k�> ��E�� ��M��� e
��� �> ��E�� 48/13 d��5��6 �� ���M� #���� � [����6 Y6��� ��#�� [�� O)* �� �> 22/7 d��5��6 �� ���M� @��6 ��� ��#$) 2.(    ��CN����)� ��M��� e
��� =#�N5� �� ��� ��� � d�� �� ������� ������� �5> ��#$) 3.( �X� _>���� Y6��� �� ��M� �> �����l� ��M��� e
��� ������� .�5> [���	�> ��M��� e
��� �� ������6 � #
���� � �� Y6��� 8 ��5> �� ���7>�� �>^���� �> ��E�� 73/21 � 88/17 d��5��6 �� ���M� O�#> .#�; 4� ��5� [����6 ��M��� e
��� �� Y6���=�� b��A� �� �����>�F;�G�  4� 68/0 �� 09/1 d��5��6 �� ���M� O�#> #�; ��#$) 4.( [�9
��� ��M��� e
��� �� Y6���=�� b��A� �D �� ��� # � �> ��6�#h 22 d��5��6 �� ���M� �� ��� d�� # � � �> ���)� ������� �> ���� ^�6�� ������� .#��� [����6 ��#�� [�� O)* )87/2 d��5��6 �� (���M� �� Y6��� 4 ��5> �� ���7>�� �� ��� ��� # � O�#> #�; ��#$) 5.( �X�=�� _>���� (Y6��� ��� � ��M� �> ��M��� e
��� ������� �5> � [���	�> ��M��� e
��� �� Y6��� 8 � 6 ��5> �� ���7>�� �� ��� d�� # � �� ����� ������6 � �>^���� �> ��E�� 3/37 � 4/35 d��5��6 �� ���M� O�#> #�; �6 �> ��6� �����=�� ��5� ����> �� ���=�� ��� � d�� ���)� ����=��� .O �� [����6 ��M��� e
��� �� �����>�F;�G�  �� Y6���=�� b��A� � �� ��� ��� # � 4� 13/0 �� 98/1 d��5��6 �� ���M� _*�h #  ��#$) 6.(    *5�+ 1- 6�FG$ D7����5 �;� �1��$��� H.#I� �� 67�J T. pubescens �� K� ���� H.#I� �' 5� *��  L��,� M����N$  6+��  ���"�  ��O7��� M�P���  =��$�� �>? @�$A��( �� .�� !��� BC/ �2�� D7��� �� .�� D7��� K� � 2  17/19 ** 74/399 ** 21/2652418 ** 01/15 ** 37/1447 ** ��� $ × K� � 6 77/1  97/29  22/477151  01/0  72/120  *�� 1 56/50 ** 45/1481 ** 34/10344085 ** 0/16ns 71/2703 ** K� � × *�� 2 64/16 ** 47/483 ** 37/825717 ** 04/0 ** 57/696 ** ��� $ × K� � × *�� 6 21/1  32/15  87/347766  01/0  99/80  �1��$ 2  58/3 * 90/38 ** 52/592754 ** 0/10ns 52/207 ** K� � × �1��$ 4 31/1 * 56/5 * 75/101851 ** 05/0 * 79/49 * *�� × �1��$ 2 07/0 ** 73/1 ** 70/289327 * 07/0 * 54/100 * K� � × *�� × �1��$ 4 12/0 ** 89/0 ** 29/74218 ** 04/0 * 34/29 ** �>/ 24  43/1  63/3  50/76079  05/0  23/20  **( * � ns: >�^���� ������� �� T5� 1% � 5% � ��#> ���)� �������  
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=��$��  )cm(  @�$�>?A��(  )cm( 

�� .�� !��� BC/  )kg/ha( 

�2��  D7��� 

�� .�� D7���  )kg/ha( K� � 

������6 35/10  a 42/22  a 81/814  a 25/2  a 54/17  a #
����  16/10  a 13/14  b 16/968  a 53/1  b 93/14  a �����>�F;�G�  47/8  b 16/22  a 03/240  b 43/0  c 87/0  b *�� 
��� 69/8  b 33/14  b 65/236  b 46/1  a 04/4  b d�� 63/10  a 81/24  a 00/1112  a 35/1  a 19/18  a �1��$   6$��) �� �#�(L��� 

8 45/9  ab 89/18  b 2/837  a 38/1  a 48/13  a 6 38/9  b 57/18  b 1/707  a 48/1  a 63/12  a 4 15/10  a 26/21  a 7/478  b 34/1  a 22/7  b �� �� (�5�� [�9
���=�� =���� L� ��h \��	� ���)� ����=��� �> �9�#M� #
��#
.    *5�+ 3- 6���R� ��O7��� �;� 0��R#� 5� *�� �� K� ���� H.#I� �� M��2 67�J T. pubescens  ����$  =��$��  )cm( 

@�$�>?A��(  )cm(  �� .�� !��� BC/  )kg/ha( 

�2��  D7��� 

�� .�� D7���  )kg/ha( K� � *�� K�#���1 
*5� 36/8  cd 22/11  e 1/189  bc  33/2  a 42/4  cd U5� 33/12  a 63/33  a 5/144  cd 16/2  a 66/30  a �75��� 
*5� 05/10  b 49/11  e 4/485  a 53/1  b 58/7  c U5� 26/10  b 77/16  d 8/145  cd 53/1  b 35/22  b K�G����V��?��  *5� 64/7  d 29/20  c 4/35  d 52/0  c 18/0  d U5� 30/9  bc 03/24  b 5/444  ab 35/0  c 56/1  d �� �� (�5�� [�9
���=�� =���� L� ��h \��	� ���)� ����=��� �> �9�#M� #
��#
.       
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�� .�� D7���  )kg/ha( K� � �1��$ )6$�� �� �#�L���(  K�#���1 

8  20/10  ab 16/22  bc 7/1102  ab 23/2  a 73/21  a 6 73/9  ab 76/21  bc 5/841  abc 29/2  a 70/19  a 4 11/11  a 35/23  ab 2/500  cd 22/2  a 20/11 b �75��� 

8 88/9  ab 64/13  d 1/1147  a 53/1  bc 88/17  a 6 53/10  ab 45/13  d 6/998  ab 71/1  b 11/17  a 4 06/10  ab 31/15  d 6/758  bc 35/1  c 80/9  b K�G����V� �?��  8 27/8  cd 87/20  bc 8/261  d 40/0  d 84/0  c 6 89/7  d 49/20  c 8/280  d 45/0  d 09/1  c 4 24/9  bc 12/25  a 3/177  d 45/0  d 68/0  c �� �� �K�#� ��O7������ ����� B� Y�� Z�#C� M5��$ �,P����� �� �O�� � �7���7.    *5�+ 5- 6���R� ��O7��� �;� 0��R#� �1��$��� H.#I� 6$�� �� 5� *�� �� M��2 67�J T. pubescens  ����$  =��$��  )cm( 
�>? @�$ A��(  )cm( 

BC/ !��� �� .��  )kg/ha( 
�2��  D7��� 

D7��� �� .��  )kg/ha(  *��  �1��$ *5� 
8 45/8  b 82/13  cd 6/282  c 47/1  ab 88/4  c 6 46/8  b 52/13  d 5/251  c 47/1  ab 36/4  c 4 15/9  b 66/15  c 8/175  c 44/1  ab 87/2  c U5�  8 45/10  a 96/23  b 8/1391  a 30/1  ab 00/22  a 6 31/10  a 62/23  b 4/1162  a 50/1  a 90/20  a 4 13/11  a 86/26  a 6/781  b 24/1  b 58/11  b �� �� (�5�� [�9
���=�� =���� L� ��h \��	� ���)� ����=��� �> �9�#M� #
��#
.    ��� O��m� # � �	��� [	��;  \�?6 �5?N; ��  Y6��?� =�?� b��A� ��5> �� ����� � �����=�� b��A�  rU��?6  ���?)�� �>��4�� .#���� [	��; \�6�5N; ��  Y6��?� =�?�  k�?>  #?�N5� ��	�> ���' L	g � ��M��� e
��� �� ��	
 ��� �6 [��  �?�� ���
�5� # � [�� 
5�� �> :4�� �� �� Y6���  k�?> �  [�?���� ]���  �M	g ��	
 �� .#?��   [���>�?�> �?>  �?W
  �?� #?�� O����� [	��; \�6�5N; �> �5C�6 }; �>  =#?h  O?��  �?6 Y6���=�� =k�> [�� '��� �� ��  �?�  �?���  [���?	�>  '��?� L	g � ��M��� e
��� �� �> ��C
� �� �� O�� .�X�  ��?*� ��*�Q b��� �> ��M��� �� ��#h =���4 � �
 4� �U�g� �� 7�45� =��
� ��	�	� .O�� @ 5P Y6������ � Og�5�M��� (����� �	A> 4� =��
� �	>��  ���6  ]?�5�  '�?��  O?Q���� ���5  @��EQ� � ��#�� 7	�	� '#��� �>  \�?g ��  @��?6 
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 �� _g�� �P5
�6 '# ( }V$ �N�g �5
 @��EQ� (��Q�� ��AC� � ����  @��?6  �#?�P '�5�
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Abstract      In order to study the effect of plant density on some quantitative and qualitative characteristics of Thymus pubescens Boiss. & Kotschy ex Celak under rainfed conditions, a field experiment was conducted in a randomized complete block design with three replications in three different dry farming regions of the country during two years. Experimental treatments consisted of plant density (25, 35 and 50 cm between plants on rows equal to 8, 6 and 4 plant/m2, respectively), time (first and second year after planting) and location (East Azarbayjan, Kordestan, and Tehran). The traits including plant height, canopy diameter, dry matter yield of aerial parts, essential oil yield and content were measured at full flowering stage. The results of ANOVA indicated the significant effect of density, location and time and their interaction on all traits studied. The highest dry matter yield (1147 kg ha-1) was obtained in both two years in Tehran at 8 plant/m2. Kordestan with 2.25% and East Azarbayjan with 0.43% had the highest and lowest essential oil percentage, respectively. In density × location interaction, the highest amount of essential oil yield was obtained in Kordestan (21.73 kg ha-1) and Tehran (17.88 kg ha-1) at a density of 8 plant/m2. Thymus pubescens showed higher dry matter and essential oil yield under high plant density, indicating the establishment and adaptation of the species to different rainfed regions of the country especially Damavand and Kordestan.  
Keywords: Thymus pubescens Boiss. & Kotschy ex Celak., density, dry farming, essential oil.  


