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1� 6�IE- ��� ��13�)F K��V)W= ���!� �)R��13�)F $V�� ���
(� 1�8��C 1�,�� $%� � �3(13�)F [/!� :�3(15�� e)� :�3( :1Y
1
�� e)�1��� \=�% :1�8��C Z5= �(� :1�8��C !- �(� :1Y 0�M (�$%  ��D
�� ���.��!M��$�8 ��.�- . i!� O,�
 �� 0���(�

 �� �;��W- ~N���4  � ��.�-4  ��
@��- �� ��!4-1394 �-!�  �B5���(� ��-  6IE�  �B53�� ����� ����� � �(���5� �����;  $453��
$% n�23� �7����� .$%  ��D
�� !?I� +� (� ���.��!M��$�8 e�./� ��!� .i)?� ����.8 �7M e)7E� (�  ��D
�� �� �45= 0�-�7�-� -

e)4�7C6000  }?� 1� ��0 :6-  �12- $% e�./� ��� .12�
3 �7� �)?��� �!�C �� 1��� \=�% 1�,�?� ��)� K�DV �� 1� �)%
13�)F $V�� ��$I� ��!
5�� 14�,�*�� :[�� 1
%�� �� ��$I� ��!
5�� $8�% ��.�- }?�13�)F [/!� � �3(�� e)� � �3(15 �� 1Y

[�� 1
%�� �� �!
A� 12�
3 !DV �45= 0�- [E- ���.��!M��$�8 . !� ���.��!M��$�8 [�s� K�!o� (� ���* H��
3 :���!����
13�)F K��V)W= 13)C 1�8��C 1�,�� $%� � �3(Festuca  ovina ��$�%��.  

�)+!� 3
$!� : '�q�
+G �+(�� )�� '	�/ ����% 'h�+$
� "��)+�Festuca  ovina  

  

 ��)��  

0�- ��8�?�E� 1���� (�!� d/�� ����� 0���� (��� �8  (� :��8��C !��q-� �j  �- e)7� c@�,)��
�!��q-  � $%� [/!� ��
�!47./ �� ��8��C �)%) :����4.8 � ���2004.( !� �)� K�!o� 1� �F��= ���/ Z� ��)�/ 1� ~L).�� 0�- �  ��C1�� �F  ���9C

�� J�!�- �45= � �)%���%��!-  �?�E� 0�-)!�k $3( ( $�,)- ~���!I- 1� [��25 (� $V�� ���(�� ��$E� �� ��AF ��8�� $
) :��3$�!�1372 .(13�)F K�3��)3- [E- 1� �3(� !�o��A5�- �� ��!
 �?�E�!R3 (� �!�C 
�!�$�  �C$�� (� � �4�j),)���  [�.8� (�

�V�= �� ����)=!�[ ) :�4�,��1990.( A� (� �4� [/!� � $V�� e)W* :}?� $*�� �� L�� �!47./ 1� �$��� �� ���)/ ��!
.
[��  $% [5� ��8�9� �L�� ��!I
�� .�� 1�8��C ��!I
�� �)�A� � K�;� K��@= 08�� � �45= 1� �.E- 0��	;� 1� !2�� $3�)-

���.���� 0��	;� e)WE� �!47./ :[��A3 �� 1� �)% �8 $���) :����4.8 � Q�!81992.( P�� (�  ��D
�� � 1���3  )
 0��	;� ��8
��-)3j +��
3��� ��C(�� ��8P�� (� �4� 1� �)% e)WE� 0��	;� d/�� $3�)-��!� c��!M :�8�9� 1��� 0��	;� ��815  (� ��
 �8�9�

 [�� [5�) :n�!F��2001 (13�)F �7� �)�A� OF)� 12�
3 �� 1��� 1�8��C $%� � �3( �)%) :��);�!�1986 .( 1� ��� ���.��!M
P�� (� ���$�- 1� J�!�-�)�A� J7
�� ��8�� 1
DC �9�  $�8��� e�./� �9�  $% e!
�� �8$�� �A3� ���.- �� 1� �)%  �)%) � �!���
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 :����4.82003a.(  �4�j),)�� X��!% �� 1AF�)� � �)= !
@� �� �
;!C ��!
 (� 0�M ��9� �� 1?��� 1� 1� [�� �4��4- �9� ���.��!M
�13�)F �C���� ����.�%)�� � �4�j),)�	�; w�E, 1� :X�E�� [�� 1� �� �3($3��� .�� !�� ��� � �
@�( K�!8�R- (�!� O�� $3�)-

��!C �� (� �V�*  ��C �  $% c��!M �9� �� ��$�
� �4�j),)�	�; .1� �� �� ���)� ��� 14��)�13�)F �B3)BY �� ��)- 1�,�� ��!I
�� :�3(
 !A� : ��C!� ��A3 (� �����!�  $8�5�  ��C �D�� � �.� 0��	;� � �����( :�?�E� ��8 ) :)3�C��� � )
�.�4��32004 .( ��.�- 0�M

c� :���� Z��4- Z� ��)�/ 1� �9� �� :����M !?= �� � 1��	813�)F �)�A� ��!� 1� [�� �7*[��  $% ��A�5�M �8�9� �3( . �7� <$8
+� :�9� ���.��!MA3� �G	F �8��� �$%�� .1���)� e�� 17*!� �� ��9� 1�)+� �4�	�; +9F ( n�� 17*!� �� �) ��8$���!; r�!%

�8$�
 	�,��$�8 � ����.�% (13�)F13�)F n)� 17*!� 1� ���� (� �,� 1
%�9C !� [5M �� �3(  �3() $%� � ���F X�)- $�
 <!W�
15��1Y (�� (�� $3��) :��);�!�1995 .(  

P�� ��IIE�� ��8 �!� �;!�� ���.��!M e�./� [AF �D7
� 1
;!C ��!
  ��D
�� ��)� 	�3 6�IE- ��� �� 1� �A3� 17.F (� 1� $3�
�� ���.��!M��$�8 :[��$%�� ) :�!�� � ��)3NM1993 .(  ��� ��8 (�  ��D
�� ��$� � \,�= +� �� ��9� ���.��!M��$�8 P�� ��

�� ��.�- ����.�%$3)% .��@� 1� P�� ��� ���� ��(�� �  ��� ��3��( K$� 6�!� (� �9� X�)- +� +9F ��$I� :$%�� �� ��9� 1�
�� e!
�� :$�
@8 \,�= +� �� &�.- $3)%) :����4.8 � $�*�2008 .([�,��; ��.�- ��� e�./� !o� ��13�)F �4�,)��
� ��8 �3(

1?I3 Z� �� �  $% Z�!E-13�)F [/!� �)�A� OF)� 1�  $% ��2�� �(�)- ��13�)F :0��� �
=�)�4� :�3( r)�
� X��!% [E- �3(
�� �?�E� �)%) :����4.8 � (���2001 .( ����4.8 � ����F)1390 ( $V�� 0��	;� ��,� 1� �� ���.��!M��$�8 :�8��.�- 0�M ��� ��

13�)F���.��!M).�� � ���.��!M)��)8 �� 1@��I� �� �� �!���� �C��� � !
.� 1��	8 :1��� \=�% :�3( 13�)F �)�A� ��!� $�,)- � �3(
�)
 1�8��C �!� 1�V)- !-$3� .  

 13)CF. ovina  ��13)C � 1����!C ��$�Y :1,�� �� r�D-�� ~��)./ �- 60 �
3�� !
�)�8�C !
5��(: 1
5M:�� 1
��  �)%��:��  ��
@�� 

�� �.� :���)3�( Z�AM {!��8 �?= g)3 :$�� ��3 �4%  e)� 1�3  �-25 �
3��!
� �;!�� ��  $���.3) :�)�1970 .( �
�$W�)1382( 
��� 13)C �� (� 13)C��8 �� P(�� �-�!� 1.�3 �|
�� ��!�� P��	C  �!� [��. ��� 13)C (� 13)C��8 ��)� ��
�� ������ � �� �W
� f�I3 

�3�
@8)� $�3�� K�/�D-�� :�N�� :�kN�3�= 1C�� :��!� :��G�V :����% �)C !=)Y ��B5�:!A% :��!C e��7= � !o)� ~�-$./ �� 

 ��$E� �/�D-�� 900 �- 4220 !
� P!
@C  ����) :�!qV� � �3��!
1393.( 1� 1F)- ��  P(���� K��V)W=13)C F. ovina � :1  p��
�
T�D* �8��C :�?�E� X��!% �� �� ���( 6��?- K�$
 � 1;)7/ ��:��)� ��  ��D
�� �3�
@8)� �-�!� 1��)- � ��*� �� �� (� ��)-

 �).3) :�.�I�1384( .��� �� ���!����  6�IE-13�)F !� �45= 0�- [E- ���.��!M��$�8 !�o�-1�8��C 1�,�� $%� � �3(  13)C ���
��-!� cA� �8�B5���(� X��!% �� ��)�  ���!�[;!C ��!
.  

  

<�� � ����  

��� i!� O,�
 �� 0���(� ��� �� �;��W- ~N4  � ��.�-4  ��
@��- �� ��!4-1394 �-!�  �B5���(� �� -  � �(���5� �����;  $453��
$% n�23� �7����� 6IE�  �B53�� ����� ����� .$%  ��D
�� !?I� +� (� ���.��!M��$�8 e�./� ��!� . �� �45= 0�- i)?� ����.8

�7M e)7E� (�  ��D
���7�-� e)4�7C6000 )PEG ( }?� 1� ��0 :6-  �12-  ��� ]O�-!- 1�0: 218  �316  e)4�NC �7�-� �7M n!C
�7�� ��	8 ��X�)-  $% 1G��� e)�!; &��� !�  $% ��!
�� !?I� +� !
�,  �.;�� � �5��)1973( [ $% e�./� . ��$�-25  !8 ��!� �9�

$% 1
;!C !R3 �� 0�$�!
M . c�$� [�!7�)|�8 e)7E� �� �8�9� �$
�� ��10  K$� 1� $V��30  �54�� !?I� +� �� � �3)D/$_ 1�3�o
$3$% .0�$�!
M Q|�c�@I- �8 ��$I� �  $% �$��3 �7���7M J7
�� ��A,)7E� (� !
�,�7�-�0�$�!
M 1� e)4�7C ��.8 1� f)�!� ��8

$%  ��	;� [R7k .0�$�!
M :�45= 0�- ��8��.�- e�./� (� QM +���- �� �)-�����j 1� �816 �� � ����%�� [/8  �4���- [/��
$3$% �I
�� .0�$�!
M x�!= (� QM$3$% e�./� ��9� ��� !� ���.��!M��$�8 ��.�- :�)-�����j (� �8 . K$� 1� �8�9�24  ���� [/��
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$�
;!C ��!
 !?I� +� . �� �  $% [5� 0�$�!
M ���� �;�V 9k�� ��� !� :!?I� +� �� �8�9� �)5
@% (� QM10 �7�� +� !
�, !?I�
 $3$% ������) :����4.8 � �!��1394 .(13�)F r�!% �� ��  �( 13�)F ��8�9� ��$�- �  $% n�23�  �( 13�)F ��8�9� P��.% :��9� �3(

$��!C [�o (�� !8 . K$� 1� �8�9� P��.%14 13�)F �� (� QM � [;�� 1���� (��$��!C J
)
� ��9� �3( . �� ����(�� ��)� ��AW=�%
�/ 6�IE- ���13�)F $V�� t(� $�-�� �3()PG(1613�)F [/!� : �3()SG(1715�� e)� : 1Y)RL(181
�� e)� : 1Y)SL(19 !- �(� :

 1�8��C)WW(20 1�8��C Z5= �(� :)DW(21 1��� \=�% :)Vi(22 .1
�� e)�15�� � 1YX= (�  ��D
�� �� �8�9� 1Y 6�
� 0�
 (�$3� $% �!�C .1�8��C !- �(��2�� ��(�!- �� 	�3 �8 [
� �� e�
001/0  (�$3�$% �!�C . ���� �� ��� �� �8�9� Q|�80  1F��

 K$� 1� ��!B�
3��24 $% [�o � 1���E� 	�3 1�8��C Z5= �(� :�$% Z5= (� QM � $�
;!C ��!
 [/�� ) e�$F1.(  
  

 #�)%1- ����% 3
�c �W�
�� <�� �q�
+G )�� � �U5 	�/F. ovina  

�8(
J� ���� 3
�c  
./�)�� ),��-

� +G  
�W�
�� #�� �  .�
���� ���� OW��  

13�)F $V���3(  %   ��= �  !B3��)1998(  

13�)F [/!��3(  ��$�- /(��  
  

��= �  !B3��)1998(  

15�� e)�1Y  �
3��!
�  X=0�  
 �)��$3� � ����,�$�/

)1973(  

1
�� e)�1Y  �
3��!
�  X=0�  
 �)��$3� � ����,�$�/

)1973(  

1�8��C !- �(�  n!C  6�
� ��(�!-  
 �)��$3� � ����,�$�/

)1973(  

1�8��C Z5= �(�  n!C  6�
� ��(�!-  
 �)��$3� � ����,�$�/

)1973(  

1��� \=�%      
 �)��$3� � ����,�$�/

)1973(  
:GP $V�� 13�)F t�3(:N ��$�- ��  � �8�9�:Ni �9� 13�)F  �( �� (�� !=�  P��.%  

:S 13�)F [/!� t�3(:G $V�� 13�)F�3( �8�9� �� ���(t  �:t ���( �� 13�)F�3( (� ���( r�!% 0���(� �- ��!=� (�� P��.%    
:Vi  t1��� \=�%:RL e)� 15��� 1Y :SL e)� 1
�� 1Y 

                                                 
16. Percent of Germination 
17. Speed of Germination  
18. Root Length  
19. Shoot Length 
20. Wet Weight 
21. Dry Weight  
22. Vigor index 
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 ���n!3 (�  ��D
�� �� �8 ��	;�SPSS  1�@316 $3$% ��7E- � 1�	2- .Z� Q3����� 1�	2- (� 1;!�)One-Way Anova ( ���!� ��!�
��� <N
=������ <N
=� �)F� ���!� ��!� � [��  $%  ��D
�� :�8��.�- ��� ����   ��D
�� ��)� �43�� �)�(� �8��.�- ��� ����
[;!C ��!
 .n!3 (�  ��D
�� �� 	�3 �8���).3 ��	;�Excel  1�@32010 $3$% c��.  

H

�� I�5 � 

 ��8��.�- ��� 1� ��� ��53 Q3����� 1�	2- (� �V�* H��
313�)F ��� !� �45= 0�- i)?� � ���.��!M��$�8 1�,�� $%� � �3(
 13)C 1�8��CF. ovina 13�)F $V�� ��:�3( 13�)F [/!�15�� e)� :�3( ����� }?� �� 1��� \=�% :1Y99  K��D- $V��

���� ���� �)F� ���� .1
�� e)� !R3 (�  $% e�./� 0�- i)?����� K��D- Z5= �(� � !- �(� :1Y��� $�
%�$3 �) e�$F2.(  
  

 #�)%2 : ���G�U5 �� 	�� 5 ���� 3
�c a�

��� �
R�Q H

��F. ovina .)� #
$e� �
��
$+Q  @� D�Q  

3
+c���  ���/7 �%��  3
85 � V+C�
+�  sig 

13�)F $V���3( (%)  3  667/978  **  

13�)F [/!��3( )n/d(  3  904/9  **  

15�� e)�1Y )cm(  3  942/0  **  
1
�� e)�1Y )cm(  3  181/0  ns  

!- �(� )g(  3  059/0  ns  
Z5= �(� )g(  3  079/0  ns  

1��� \=�%  3 271/5  **  

  

 **	�8� 3�
�Q ��%� sJ� �� 
��
$+Q V+5 ���1 *   %	�8� 3�
�Q ��%� sJ� �� 
��
$+Q V+5 ���5%      :ns ��%� X)e

	�8� 3�
�Q
��
$+Q V+5 ���  
  

13�)F $V�� ��!
5�� ��.�- �� ���.��!M��$�8 !�o�- [E- �3(!DV �45= 0�- )81 ( �45= 0�- �� ��$I� ��!
.� �12-  ���
)45 ( $%  $8�5�)�4%1 .( ����4.8 � c�8�!�� e�)1387 (13�)F !� �45= � ��)% 0�- K�!o� ���!� �� 1�8��C 1�,�� $%� � �3(

��L� ��@3�
M 0��	;� 1� $3�).3 nN/� K�u �!���� ��81D,)� :�	.�13�)F ��8�� 08�� �� 1�8��C 1�,�� $%� � �3( 0�- � $8�
�� 1�8��C $%� !
5�� 08�� d/�� ��)%$3�!C.  
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 �1�1 - ����% )c��  5 h�+$
� "��)+� �
��
$+Q  @����G �U5 	�/ F. ovina 	1T� b�Q D�Q  

  
13�)F [/!� \=�% w�E,(� ��.�- !�o�- [E- ��$I� ��!
5�� �3( !DV �45= 0�- [E- ���.��!M��$�8)16/7 ( �  $%  $8�5�

 �45= 0�- 1� f)�!� ��$I� ��!
.�12-  ���)72/3 (�� $%��) �4%2 .( ����4.8 � �3���)1997 ( �!� ���� +� ���� 08�� 1� $3�
� �� �9� 1�o)�	�; ��8$���!; 12�
3 �� �  $��!C �4�,��$�8 [��$8 08�� d/�� �45= 0�- 0��	;� !13�)F Z�,)��
� � Z�j),  �3(

�� 08�� �A3� n�23� [/!� � 1
;!C ��!
 !�o�- [E-$��� . ����.8 ����4.8 � �!����)2004 (P�� ���!� �� ���.��!M J7
�� ��8
P�� !��� 1� [�@3 ���.��!M��$�8 1� $3��� P��	C (��M ��9� !�13�)F �� !-!o)� � $�D� �8[�� (��M �3(.  

  
 �1�2 - Q  @�����% De �  5 h�+$
� "��)+� �
��
$+���G �U5 	�/ F. ovina 	1T� b�Q D�Q  

  
15�� e)� ��$I� ��!
5�� !DV �45= 0�- �� ���.��!M��$�8 ��.�- �� 1Y)32/2 ( �45= 0�- � $%  $8�5�12-  ���)17/1 (

 �)� ���� �� ��$I� ��!
.�) �4%3 .( ����4.8 � �-���/ ����.8)1393 ( ���!� ��o�! ���.��!M��$�8 � i)?� J7
�� c�R�- 

 $�����8 1%)= �C Z%�� ��89� $%� �� 1� $3$��� 12�
3 ��� 1��� 0��	;� K$� ���( e��( e)� 15��1Y 1��)� ���� ���� 

�� 1
����)%. 
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 �1�3- �T
� #�Y  5 h�+$
� "��)+� �
��
$+Q  @����G �U5 �2 F. ovina 	1T� b�Q D�Q  

 \=�% ��!
5�� $8�% ��.�- :���.��!M��$�8 1���)2/5 ( �45= 0�- �� ��$I� ��!
.� �  �)�12-  ���)6/2 ($%  $8�5� ) �4%
4 .(08�� \=�% 1��� �9� �%�3 (� 08�� ��	F� �� ���� $V�� 13�)F�3( � e)� 1�8��C �)� 1� �� !8 �� X��!% e��( �9� 08�� 

$�
;�� .08�� 1��� �9� !� e��( !o� �� K��,�?� !B�� 	�3 P��	C  $% [�� . ����4.8 � �!���)b 2003( �� 1�,�?��� 1� !� ��� 

��8�9� 1��M n�23� :$3��� $�
;���� 1� ��.�- �!�M ��!@-  $% d/�� 08�� $V�� !8�T :�$% $%� 1�8��C � 08�� }?� {!� 

�� $3)%. ����.8 ��.�- �!�M ��!@-  $% �� 08�� 1��� 1�8��C d/�� 08�� $V�� !8�T �$% � ��!I
�� O���� 1�8��C $��!C 1� 

��$3�)- �� [��A3 �!47./ e)WE� �� 08�� $8�.  
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13�)F !� �!
5�� �D�� K�!o� �45= 0�- 1� ��� ��53 H��
3 �� ��9� $%� � �3([�� 1
%�� $8�% �� 1@��I� . K��V)W= ���.- ��
 �45= 0�- ��.�- 1� f)�!� ��$I� ��!
.� ���!� ��)�12- �)� ��� . eN
=� ��Y� �8�9� X�)- +� +9F :�45= 0�- X��!% ��

��13�)F 08�� O�� [�� �4.� !�� ��� � �)% �)% X��!% ��� �� ��9� �3() :����4.8 � ��5;� (���5�1391 .(3��Y +� +9F 1�
[�,��; :�!�C K�)V ����� 1� +9F �� � ��!C eN
=� ��Y� �9� X�)-13�)F �4�,)��
� ��8 $8�)= n�23� ����� 1� �9� �=�� �� �3(

15�� x�!= ���( K$� 12�
3 �� � $%13�)F ���( � [/!� X�)
� � 1
;�� 0��	;� �9� (� 1Y [;�� $8�)= 08�� �3() :!�Y���
1995 .(  

�)?��7� 12�
3�� �!�C13�)F �45= 0�- }?� 0��	;� 1� �)%13�)F K��V)W= 08�� d/�� �  �).3 ��$E� �� �3(  [��  $% �3(
13�)F �)�A� d/�� ���.��!M��$�8 ��8��.�- !B�� �;!� (� ��� $% 0�- X��!% [E- 1�,�?� ��)� 13)C 1�8��C 1�,�� $%� � �3($3� .  

  

O5
��  

e�:c�8�!�� n.: $.E.3�F:� n.: : ��	D�!% <.: � :���4- &. :)1387(: ���!� K�!o� ��)% � �45= !� 13�)F� �3( $%� 1�8��C 

��L��8 �!���� K�u: 172� Z�3�!
4,� $�,)- ��8��C �/��( :2 :35-43.  
i :�!��.+ :��$A� :.� :�.�*� � :. :)1394(: 13�)F K��V)W= �=!� !� �9� ���.��!M ),�8 !�o�-[��� :�3( Z�j),)�	�; � ����%

$2�� (Sesamum indicum L.) [�G��7
 0�- [E-: 08�pM 1�!53 :�8��C $�,)- ��822 )2(: 25- 46.  
� :����F.: ����� n :�I8�.: �2�C < :�4�F��.: � g :�8�C�. :)1390(: !�o�- K$� � P����8 ���.��!M !� 13�)F�3(  !�( 

	��(Cuminum cyminum L.)  : 03�� 172�[/��(: 4)4(: 24-30.  
� :��3$�!�. :)1372( :��!�� K�-��3 iNV� � [/��(  !B�� ��,�� �$�7� KL�I� 1/).2� :[/��( �� �?�E� ��A5�- [�.8� :  $453��

��!A-  �B53�� �(���5� .  
& :�-���/.: :���W
3� n.: �)�2� ���@*� :.: � n$I� i :. :)1393(: !o� ���.��!M��$�8 � i)?� J7
�� c�R�-  $�����8 :$%� 

$��� � Z�7�@�,�� ��	�� ���)�M)���� !� e��	.��!- Z%���9� �C 1%)= ��  �13����C :1�!53 n)7/ � �����; �9� �!�� :�3)2(: 
151-137.  
� :�3��!
 .r :�!qV� �.: )1393(:  13)C ��5
3� !� !o)� ����% n)� ���)/ ���!�Festuva ovina �N�� �
!% +)�F �-�!� ��: 

 :��!�� ������ � �-!� K�I�IE- �58�pM �.7/ 1���7W;2: 368-381.  
� :��5;� (���5�.n : �)��� :.�G�Y :n :�Y.�.n :���)F ���W3� � :. :)1391( !� �45= � ��)% 0�- J7
�� i)?� !�o�- ���!� :

13�)F K��V)W=7/ 172� :�� 1;)7/ cq7% 1�8��C $%� � �3( :��!�� �/��( ��8��C n)43)4( :661 - 671.  
:�
�$W� n. :)1382(: �-!� ���� �� :��!�� K���5
3� &$
 ��
�� :�)_� :$A5� 259 1EDV.  

��)F :�.�I�. :)1384 .(13)C �=!� �;!����!�� �-�!� iNV� � 1��)- ��!� O���� ��-!� cA� ��8 .���� K���5
3� .669 1EDV. 
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