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���������� )sov(   �!%���8E9 )df(   �1;%��� �q   �1;�b���q  ���F ���% �� <�  �8	�� %����q   �8	B�D %����q   �8	�� �b���q   �8	B�D �b���q   (%� ���1!��8    @��� ���1!�8�  �O�=���  � ���1!��8  %1=�	 iD��  ���%1'?1�  B�  2  056/0*  014/0ns  100/3ns  856/1** 536/2**  021/0**  007/0ns  25/16**  02/20**  07/40**  114/1**  E���  2 89/0ns  004/0ns  320/0ns  000/0ns  002/ns  0005/0**  000/0ns  0936/0ns  85/1ns  75/2*  -  ���%1'?1�  B� × E���  3  891/0ns 004/0ns  320/0ns  001/0ns  002/0ns  0005/0**  0004/0ns  08/102ns  093/0ns  591/1ns  75/2*  �_D 8  604/0  015/0  145/0  002/0  006/0  000/0  000/0  58/64  1885  931/0  523/0  (%)CV    21/1  66/17  7/33  58/12  71/16  96/15  25/16  4/15  1/20  30/14  71/16 �����A ����X  2  184/0**  020/0ns  303/0**  000/0** 00/0**  954/1**  000/0**  9/164**  448/0**  131/5**  258/0*  E���  1  000/0ns  000/0ns  006/0ns  000/0**  00/0**  475/7**  000/0**  2/272**  186/0**  125/1ns  336/0*  �� ������A� X× E���  2  941/4ns  026/0ns  271/0**  000/0**  00/0**  75/6ns  000/0**  09/194**  084/0**  330/0ns  588/0**  �_D 4  10  13/0  37/0  00/0  00/0  90/7  000/0  80/11  004/0  000/2  045/0  



  
���������� )sov(   �!%���8E9 )df(   �1;%��� �q   �1;�b���q  ���F ���% �� <�  �8	�� %����q   �8	B�D %����q   �8	�� �b���q   �8	B�D �b���q   (%� ���1!��8    @��� ���1!�8�  �O�=���  � ���1!��8  %1=�	 iD��   (%)CV   13/1  6/16  01/21  21/17  95/3  6/32  11/18  61/25  01/15  01/19  96/16  ���  !�?�:B�  3  41/1*  924/0**  01/12**  00/0** 007/0**  222/6*  403/2**  06/40ns  137/0**  **85/4  07/1**  �_D  8  84/5  357/0  202/0  000/0  00/0  8/1  916/2  64/15  007/0  375/0  215/   (%)CV   7/12  6/12  21/20  93/11  63/10  2/27  46/19  4/26  29/16  11/8  9/21  �5�����  3  044/2ns  921/0**  521/0**  000/0**  00/0**  18/7ns  854/2**  5/55ns  102/0**  188/8**  526/0*  �F�  8  131/1  13/1  042/0  000/0  00/0  127/1  000/0  25/31  014/0  657/0  176/0   (%)CV    5/16  8/12  52/26  03/10  80/4 96/27  83/15  5/33  37/30  13/8  2/24      



   ,��- 3- 4���K� 9":��"� ������"� $!%&� 	' 8�L� 4��5-��� ��"1 ������ 9��� ��"1  %����  K��D�5� 9%�! NE  O�?�:�!  �5�����     5�� A A+G  5�� A A+G  5�� AG1 AG2 AG3  5�� 24 @��� 48 @��� 72 @���  �1; O�=�������% cm a43 /6 /6 17a  89/4a a 43 / 6 a 83/4 a 58/4 a 43 /6 a 37/6 a 99 /4 a 58/5 a 43 /6 a 58 /7 a 92/5 a 75/5 �b�� �1; O�=���� 67/0a 93/0a 72/1a 67/0b 82/0b 12/2a 67/0b 62/1a 79/1a 87/1a 67/0b 71/0b 82/0b 36/1a ���% �� �8	 mg  62/0a 66/0a 58/0a 62/0b 66/0b 27/1a 62/0c 25/1cb 91/1b 12/5a 62/0bc 38/0b 32/1a 33/0c  B�D �8	���% mg  009/0b 68/0a 65/0a 009/0a 004/0c 006/0b 009/0a 003/0b 004/0b 0008/0c 009/0a 005/0c 010./a 007/0b �b�� �� �8	 mg  03/0b 78/0a 87/0a 34/0b 02/0b 051/0a 034/0b 028/0b 049/0a 033/0b 034/0b 020/0c 041/0a 041/0a B�D �8	 �b�� mg  00/0b 001/0a 001/0a 000/0b 0006ab 0008/a 0005/0a 000/3b 0003/0b 0002/0b 0004/0a 0005/0a 0007/0a 0007/0a ���% �� <�9�5���F 003/0b 007/0a  009/0a 003/0a 003/0a 003/0a 003/0a 002/0bc 002/0ab 001/0c 003/0a 001/0b 003/0a 003/0a ���1!  (%���8 15c 6/36b 3/78a 6/16b 3/13b 30a 15a 15a 12a 17a 15a 6/11a 3/18a 6/21a  @������1!��8 1-day   59/0c 82/1b 88/2a  59/0ab 34/0b 65/0a 59/0ab 21/0c 52/0b 72/0a 59/0a 23/0b 52/0a 25/0b ���1! iD����8 15/1b 85/6a 3/6a 15/1b 41/0c 27/2a 15/1ab 33/0c 80/0b 51/1a 15/1a 33/0b 57/0ab 14/1a ���1!  � O�=������8 57/8a 85/6a 3/6b 57/8b  88/8a 29/9a 57/8a 5 /8a  25/7b 87/5c 57/8b 6/10a 66/8b 12a %1=�	 iD�� 24/1c 21/3b 54/4a 24/1b 48/1b 22/3a 24/1b 48/2a 22/2a 52/2a 24/1b 59/1ba 87/1ab 22/2a %� �5  %���� �5 9��� u��%h	�Y >���� T � ��<�9%�� %� ^_� ����Y� B�  (%� �% ���� �� 5� .AG1 :125 )AG2 :250 )AG3 :500.    



926  	#� ������"� $!%&� 	' ...)�*+  ,��- 4����3 -   �'(  B�%1'?1�  ���  ���8 X����A ����� ���8     1 1  2  1 2 1  2     5�� S T 24T   5�� 2/0 4/0 12T  24T  �1; O�=����cm %��� 43/ 6a 43/7a 20/7a 66/6a 84/5a 04/6a 34/4b 40/5a 41/5a  O�=���� �1; cm �b�� 673/0a 741/0a 72/0a 68/0a 66/0a 67/0a 76/0a  70/0a 69/0a  �8	 �� ���% mg  623/0b 64/1a 29/1a 96/0a 81/0b 76/0b 17/1a 93/0a 86/0a �8	 B�D ���%mg   009/0b 79/0a 40/0a 40/0a 007/0a 002/0b 001/0c 004/0a 003/0a �8	 �� �b�� mg  034/0b 954/0a 50/0a 48/0a 032/0a 017/0b 008/0c 02/0a 01/0b �8	 B�D �b��mg   00/0b 08/0a 03/0b 05/0a 0004/0a 0002/0b 0001/0c 0003/0a b 0002/0 %���9�5 ���F 003/0b 019/0a a12/0  11/0a 003/0b 001/0c 004/0a 004/0a 001/0b  (%� ���1!��8 0/15b 16/89a 55a 16/49a 75/13a 50/7b 91/17a 94/16a 16/9b @��� ���1!��8 1-day   59/0b 17/3a 97/1a 79/1a 44/0b 15/0c 70/0a 53/0a 33/0b O�=����  � ���1!��8 91/4b 57/8a 38/6a 11/7a 34/8a 47/7a 49/6a 68/7a 18/7a iD�� %1=�	 24/1b 41/7a 80/4a 84/3a 29/1ab 04/1b 45/1a 39/1a 12/1b %� �5  �5 9��� u��%h	�Y %���� >���� T � ��<�9%�� %� ^_� ����Y� B�  (%� �% ���� �� 5��� .�%1'?1�  B� )S) ���8 (T (   ���  ���1!�8� ���� ��Y�� ��3Y� %� �D�q 4 �8� 4�$� 	 @�� �5��:5�%�� 7� 4�$� %� ��O ��Y�� t�l�� �� �7 �� ��1� ���� 	 $ �8���� 4�$� �% ��%1; P��b S!1�� �kF��C . 5� N�1D %L� $ � A�9 B�m1?1�k�F @�� �7 �5%L�9 %��3�9 ��5��4 8� )���%8 �<��� 	 u��9�5 8�5 �� �E �!�1� ��. ��:?� ���  %� �\� @��� �7 ���9 ��r6� 	 @��%8 ��5��4 XS� 	 ��	%�� 	 ��Y �D��  9�5%L���5��4 )��=�! ���5% 8� N�1D 	 ���1!��8 @D�1�6� %	�w�@3 )., 2008)Tavakkoli&  Borzelabad-Jankju.  �� �!1� �� @� � g����$ �E n���%�	 ��k�� �	 ! 8�  C��kF�78  9 (%����1!�8�  P����� �Q� 8�K��D5��  �� �6���6�  $��:���� 	���%�7 �E ��:�� B�?�:�!  ��� �1�%15  $ 5��� �7  �  �% �E @������1�  �� ���7 h�;�� 8� ���� N�1D  @l� ���1A 	 <�  %� ��1�%15 d�����5%L�9  $��4 O�� @3���)  ����� %� C��kF� %����1!  (%� ��8 $ 5��� �.  �� ���� 8]��E �'?E X�k�E 98�� ��8E [��; 8� O�?�:�!$ � ������ k�?	% �5)  ����� %����1!�8�  @�1�� �% %L� @�� $��7 )., 2014et alRezaei Chineh .(  ������ g���� ��� ���� $%1}�7 ��	%�� $��4 9	% ��  �7  (%����1!�8�  @��Q~���  B�?�:�!  ��� �1�%15 8� ��U�� @\�v %�100 �A�A C��kF� T������) ��%1( %� �7@\�v�59  X7�~ 9��Q ��� � $��4 O�� %L� N�1D @36� �� � )et Chakraborty ., 2003al(.  O��c�5%�  ��	%�� $��4 9	% �� �=�� ������ ) 9�S� 1=�?��and C.M. Lallemantia iberica F ( ���%�7   ��� C��kF� d!1� B�?�:�!91   (%� �� 9 (%� ���1!�8�   �)., 2017et alMoradian .( ���%�7  ��� !B�?�:� ��  ���S���� ���1!��8  �Q��<��9%��  �7 �� � ���� 	 %L� O�� @l� ���1A �� �% �E @��  ���8 m]��1� 	 fU���Y�  %L� M�1� �1�%15 O�� NL! T �����1�  @:3� .��� �1!	 Q~��� @:r� ���  %1'?1�B� �� �6@3  N�1D
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��� ������26  $%���4  927  �5%L�9 %8�4 O�$�  5�� ���=9 �:�� �� N�1D �1!	 F�k�6� %� P6��59 u��l� �5%L�9 ��O  ��14�� ���.  g������ O��������  ������� 7� 7���%�  ��� B�%1'?1� %� ����� �'(  ����  (%� ���1!)��8 @��� ���1!)��8 iD�� ���%L� � 	 O�=����  � ���1!��8 �S!1� P��b �Q� @:3� ��  5�� ����@�� � .Maki Zadeh 	 ��%�6�5 )2006(  ���7 K%�k4 �7 ��%�� 20 b����9�  �� %L� ��� B�%1'?1� j��� �� ���]�z�� :��� �� NE =�D1��  %� ��Y�� �b���q 	 %����q 4�c5���5  � 	 �	 Y B� T1� ��O 4�c5���5 v�:;��<�  ��1� .%� �%��� ����= ��%�� ���  %1'?1�B�) ;� 	� @��� �kF���� %� ���1!�8� %L� $ 5���  �� )Morgenson, 1999.( O��c�5  $��4 %L�  %17 ��	%��)L. Capparis spinosa(  @��Q~��� ���  %1'?1�B�   (%����1!�8�  �% ��k�� ��9/69   (%�  ���%) %� O��   5�� %� �7 �1� �?�Y (%� ���1!�8� 86/2 ) �1�  (%�., 2015al etBakhshi Khanyaki  .( Orphanos )١٩٨٣( �Q� ���  %1'?1�B� �% �� %L�  $��4 ��	%�� 7%1Capparis (  ) spinosa�%1� �<?�_� %��b ��� 	 ���@F�4 �� 7� ���  %1'?1�B� ��  � 15 �� 30 b���� �������A)  (%� k:� � � �5%L�  �%%� �����3 ��  5�� �� 40  (%� �kF��C ���. ���1A %L� 	 ���� @�3b�59  h��;� 	%��� 	 �<�1� �1��m] �� 	%9 ���1A %L� 8� �(� 
��1�� %� k:� � � %L� �� ���) �1q �1��m] �% 
�����  �73��{ �� 	%���  ��	%�� $��47%1 �����4. �c�5�O K%�k4 [:; U�� %� %L� y��'�� ��k �<�1� �1��m] 
��� ���1! 8��8� %L� �����4. �� $��4 O�%8 %L� �7 ���E 8�@ Q~���  P����� �Q� K��D $��:�� �� �6���6� �5��� 	  ��� ���%�7 �E ��:�� B�?�:�!  	 O��c�5�� ���%�7�  %1'?1�B�  C��kF� ���1!  (%� �� 9��=��q @���  5�� �� @:3� ��8 ����1�  @�� �� �6�k�F P��1� %� ���% )%L� N�1D @'4.�%�� ���1A %��D��  3��%�9 8� �5%L�9 |�3Y �� %1� �� ����� ���A�X ��k |�3Y ��. ���8� %1W� �� �E �1� 7� ����� ���A�X �!�k=�O %1� ���1�) ��� $8	��� �� O��  �%	�� 7� M�F ��3Y�@ �� %1� �% �kF��C �� 5� )1984et al.,  tScot.( � %����8E O�O���S� C g����   (%� �����1!�8�  iD�� 	 %L� ���� ) ��7����� ���%� X����A %� ;� 12  @��� 	 �������A @\�v 4/0   (%� ��k�� ��92/16  	  (%� 45/1 �� d����P(�Y  ���4 ) �	 !2(. �6� 8� U��P �Q� @:r� >����59 �������  ���� �����X����A �� ���1!�8� %L� ��14�59 4�5�� fU���Y� �1��� �� ���<� �%��  @:3� �1�%15� %� %L� 	 7C5� ��1� $ �%��8���59  �%  ���� ���  k3�EB�  ���. ��O >����59 ������� j��� �6O�3 N�1D F�k�m1?1�6� %L� ���1� )., 2006et alFarhadi ( . ����� ���A�X fU���Y� ��3Y@� 9�5%L� %� ��Y ���1!��8  �%�� %1� �kF��C �� 5� 	 ����1�� B� �F7%1� �6P� F�1�7T	� P�� �� �7 )., 2008et al Ghaderi .(iGhasem 	 �56��%� )2007( %�� ��F� 7� ��%��  (%� 	� ����� ���A�X d!1� �kF��C ���1!�8� 9�5%L� 	E�O� ����� ) )Thymus daenensis() ����13 )anisum L. Pimoinella( 	 ��%���1� )Achillea millefolium (���1�.  O��c�5 ����� ���A� �� G��A %� X�F���5 �9 ?1�����6� �5%L� '��  � .@����� O�7�� d6� j��� @�� O�� k���173� 	 $ � O 	% p	�� j�����! C�) ���4 O1999et al., Khan (. ����� g���� O�%�L4�Q� �� ��:�%� %� [9 � N1�_�� ��� ���A�! 	 X�?�:B� ����kF� ��  � C���1!�8�  �����F��59 Balouchi  	��%�6�5)2006( @���_� �%��.   g����@� ��7 ��� ���� n���%�	 ��k�� 8� $ �E ��<� �Q� N1;�� �5����� �� 9%�������  �'(���1!�8�  �� � ���� �5%���� ���� �� @:3����  �� �% %L� ���� iD�� �� �� @:3� ����� 	�5 h]�D� C��kF� O�� 	 ��� C��kF�  �<��9%�� �% .@���  5�� �� @:3� g���� P(�Y 8� %���� ������5 N1;�� K%�k49�5 � <�� ��:� �� C�� @:r� O�� %���� �� ���1!��8 %L� 9%��3� 8� ��14�59 �5��4 �%�� �7 8� �E ���! ����1� �� K%�k4 ) 2008et al., Rawat :2008et al.,  Qu and 2007et al.,  Moravcova ($%��� @���. %�7	8�� ��:?� �<b�	 
F% �=�'D %� �Q� ���� 81�5 �� ���%� ��D��� $ �� @�� .��� %� O�� �_��% ����w�F �1!	 



928  	#� ������"� $!%&� 	' ...)�*+ �%�� �7 8� �E ���! ����1� �� Q~��� ���� %� ����� P6� �k�S�� ���k�E �� %� X3�?1����  ��� 2�71�B��5 	 C5�7 �� hLY $ �%��8���59 ���1!��8 �	%� L�% 	 �� ��<F ���7 k��� O�?�:�! $%��� ��7 )Aghaei, 2004.( �5����� d!1� C��kF� ���� �m OX13GA )X�k�E $ ��7 �?1� P6� ��<F 3GA (%� ���%�q 	 ��U �%1?E %L� �� ��� )., 2007et alRajabiyan .(  �5����� %���� �Q� ��%��  9���) N1;��4 ����� �!%�  � �� (���43  ��'5 9	% ��  ��	% �� ��� �'( �1:S� 8� �������1!�8� ��%�) ��9%1;���1!  (%� �7 �� �% ��899/64   ���%  (%� )Mahmoodi Sourestani, 2008 .(Nasiri  ��%�6�5 	 )2005 8� 9���8 �� <� 9	% �� �7 �������� �; (��14�59  T���� ���%8 ��v$��� ��)  ���%�7 �7  � ��% ����� O�� �� 8� 9%��3� 9��� �5����� %������14�5��  �7��6 P T �  N�1! ��1l�  ���� ���� � �% NE 9��LAt1'��� �5�) ��� %� NE 9��LAt1'� T � %1() K��D �6���6� �5� .@�� $ � ��S���A  %� O�� [�������%�7 9%�! NE $���5 ��   ��� �1�%15 B?�:�!  d!1��1:S�  �'(���1!�8�   (%� ���!8� ���1!�� %L� ���� iD�� 	 ��8 d����30  	  (%�22/3  � .Nabaee ) ��%�6�5 	2013 ( �% 9%�! NE �Q� 9	% ��  T�E���� $��4	  ���� T����  �7  ���7 $ 5������7 n�D 9�5%L�   � �� T�E����24  j��� 9%�! NE %� @��� C��kF� 	 %L� N�1D � � ��36��<��9%��   ����F %� ���1!�8�  ��)24 @�� $ � ( (%�) ���E  �1!	 �% �E @��  �% $ �%��8�� ��1�   ��3��� %L� %����  9�=�� [���� %� ��  �Q� %L� N�1D @36� �� 9%�! NE |�1�% 9	%�<��%��  P��b 	�\Y]��9 �� � ���� .O������� ���E  ���� ���7 �7  �� �1��� %L� N�1D�1!	   ����  �% $ �%��8�� ��1�P�F�5 @3�� O�%��17 	) ���8  �% %L� O�� N�1D ��3��1�� 9%�! NE  �7 h�;�� )., 2011et alNabaee .(   g���� O���� ���%�7 �7 ��� ���� [�����  %1'?1�B�  �� ��  � ���b� ���5 ��  ���71}�5 X� � )16/85%( @:3� �� � �5%���� ���� 	  5�������O  (%� ���1!�8� %L� �% ��� ���� �� �S!1� P��b �Q� 	 ) %L� ���� iD��41/7 ( @��� �'( T��� �� O��c�5 B�%1'?1�  ��� ���%�7 . �� �8	 )�b�� 	 ���% �1; O�=���� P��� �7) 9m1?1F�� 	 �b�� 	 ���% B�D �8	 )�b�� 	 ���%%���9�5 (���F �Q� @��� @:r�. �c�5�O �Q�  P�����K��D5��  �� �6���6� 5 ���%�7 $���5 �� $��:��1  ��� �1�%B�?�:�! d:�  C��kF�78  9 (%����1!�8�  %L� ���� iD�� $���5 �� ) �!1� P��b54/4(  � .�� �!1� �� g���� ��@��$ �E ����1� �7 @F�4 ����� ���1A @l� 	 ��1� 9m]��1� ����1�� B� 
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931 Iranian Journal of Range and Desert Research, Vol. 26 No. (4)   The effect of different treatments on breaking seed dormancy and stimulate germination in dragonhead (Dracocephalum kotschyi Boiss.)  M. Hatami1*, M.R. Samadi2 and P. Khanizadeh 2  1*- Corresponding author, Assistant Professor, Department of Medicinal Plants, Faculty of Agriculture and Natural Resources, Arak University, Arak, Iran,Email: m-hatami@araku.ac.ir 2-Graduate M.Sc. Student of Medicinal Plants, Faculty of Agriculture and Natural Resources, Arak University, Arak, Iran  Accepted:02/20/2019  Received:07/01/2018  Abstract         The most of medicinal plants seeds have dormancy under normal conditions, therefore, it is necessary to know the affective factors on seed dormancy and creation optimal conditions for their germination to extensive cultivation of medicinal plants. Dracocephalum kotschyi is an important Iranian endemic herbs which is extinting in the Lamiaceae family. This research was conducted in order to find the most effective treatment to break seed dormancy, which is one of the major problems cultivation on a large scale and rehabilitation in the natural areas. Experimental treatments including of scarification with sand paper, 95% sulfuric acid in 3 and 6 min and their combination, gibberellic acid (125, 250 and 500 µg ml-1), nitrate potassium (% 0.2 and %0.4 in 2 times) and also for moist chilling was at (5°C for 24, 48 and 72 hours) as compare to control (watering in 24 and 48 hours). The experiment was done base on the completely randomized design (CRD). The obtained results indicated that, there was a significant difference (p-value< 0.01) between in treatments of scarification with sand paper and 95% sulfuric acid on germination percentage, germination rate, vigor index, fresh and dry weight of the plumule and radicle. The results showed that sulphuric acid treatment in 3 minutes increased significantly seed germination as compare to control and other treatments. Obtained results represents that the presence of seed hard shell and high mucilage is a physical barrier and acts as a limiting factor in the germination of dragonhead by preventing the spread of embryos or by limiting the absorption of water and gas exchange. So, application of some treatments like scarification and hormonal treatment such as gibberellin could be improved the germination of dragonhead.   Keywords: Dracocephalum kotschyi, seed dormancy, endemic plant, sulfuric acid.     


