
  

 ��������	 
���
� ����  
����  

 ������ , ����	� 
���
 )��� �
�( 

 ����� ����	�
 :���
� �������� ����:������������ E-mail: majidi@cc.iut.ac.ir 

 

  و  هاي طبيعيبررسي عملكرد بذر و اجزاي آن در توده
 )Festuca arundinacea( ارقام خارجي فسكيوي بلند

  

 محمد مهدي مجيدي
�������� ��	
�� ��
�� ������� ������� ������� 

)������ ����� :�/��/!�" #�$%� ����� :��/&/!!(  

  

  چكيده

  

 �� ���� ��	
��
��� ����� �� ��� ��	���� � �	� ����� ������� �� !"	�� #����$ �� %

��� �����&�� ��'� �(	)* +�,-* .���/ �� . �	1�� ���� ��	
�� �� ��� �2� �	3�4 �	���5

���� 67 �'� ��� 8(� �9��4 � ���:4 �2� �	3�4 !�;�<� ���= ��� �,���� �	>
4 �� �<�& . ��

?& � �2� ��
�1� @��4 ����� � A�5�� ����B* ��C�* ���94 �,���� D�	<�EF  � ��&�� ���1�

��,��� ���5 ������� ���* ���� ��	
�� �=��& . �� G$ � �	H4 ���-�� �� ��I�'� ���1� �� ����J 

���/ �'� ������
4 ���*7 K�L M3�5 �� � NB,�* ����* �� %�* . �	�� O�)3 �� �� ��� 6�'� P��,�

D�Q< %��4 R	� �93�(* ���* A�5�� � ���,&�S  ���*7��9* ��� �/�� ��=�. �T� �U	,�V @��4 M�

 D�Q< ��WX/ZE  �4 �/�& [�L �Q< ����\E/E] ����� �	^,* ���� ��
�1� ���� %���� 6�'�  ��=�

@��4  �
	,�V%��,��  ��A�V  _��$  %�	� R���* �/��.  ����B*�`��� ��2$ �*�14 ���� �*�1� �

	� _a�$ b�� c�� � [�L �� �	d �� D�Q< �� �,'e\ ����� ���7�� �<�� .�/�& ���:4 P��,� ��

 �����4���1� �� %����� ���* D�	<�?& �>�� � ��� ��	���^= I�'�* O�)3 �� �� �f��1� �� ��	�

D��Q4 ���2��	`�4 �f��'� ����� ���1,*�2� D�	<�?& N*�
4 ���� �� �
�V�3��� � �1	�5� ���� 

�* �/��.  @��4 ��<�� ���� �U	,�V D�Q< �>g� ���� !����� ���* h�� ���� �����g �;�<� ���

 � D�Q< R�� ��iH� �� ��D�	<�?&  ����  �H�7 �� .i4�*�* ���. j	4��� R	�k1� ��<�� ����� ���

 ���� �
	,�V�* ���4 �	3�4 �� �i	��4 �,���� ��:�� ���� l�-,�� �	C� ��9� �;�<� ��� %V��$ �� ��

'4 �	� � ��� �2��'B� ���� M���* "*��= N	
���� ���	� ���5 %��Q,�� ���* ��2� D�	<�?&.  
  


	�� ����!  :واژه هاي كليدي�� !�2� ��
�1��`��� ��2$�
	,�V ��<�� !�.  
  

  مقدمه

�� ���!  "#��� $�%& & "�'& (���)* +��� ,-� (�.

 /��0 (�- (0��12	�34 & (5��� ��0���! �2�/ �$

����! $�*& �*$ 67��.8�
 & (  (����&29 $*��;'* . /*

72=(  >?# 6@�	* 6# 6%�� �#/* (�%�� A#�)  67��.

 ���B�$��C'* �# ��� "�*2�� �(� $$21 $�%& D�. E

��	2	�F ;�*2G E"�*2� �$ H� #(&�	�I� & 6	 "�*2� A

$ 6#	��� J.�# �0�*8�	* �	
 6���� �� 8(� $$21.  �$ �	*

#��� & �/�&��B ,C��' 6B ;'* (K�L ���B (M�I= "

;'*�*$ *� ���B 67��. ����� ��NK�# A��
�C9  

(Majidi, 2007) . 6M'��O*21 �0 �67��. �*  & ��K�� 29

 6B ��P QRF* �&S# /* (K�F* & H��F �$��C'* & 6��# 29

 T	*2P 6# U'��� ���1/�' V��) & W�# (@�C
X +��� /*

�
�*$��32# (5��� Y�C?� (� 
*�� /��
 /* (�?# �

��.67 �*   *� "�*2� 6M'�� & ��L* �
&� & ����� *� ���B

��?# "	2�� 8�
.  

6��
2#6# ��0�$*Z
  "#��� (	�'��P [	2= /*  (@�C
X

 D�)�* $�
	* ;�% �$ ��
\ �2�1��@# &��P QRF*  UI'

 ��K�� 6���/ �$ ]2^P VW��� /&2# & (�! >	*87* &

��P �/�&��! VW�_�� (��! ;'* .N
 `��� �	* �$ >



��                    ������	
� �
�
�� ����  �	��	 �
���� �

�� �� ����� 

 `�0��1 ��^	�% &67��. �*  & D�. ��= 6#O*21 �0� 

67��. �*  E(�IK & (����&29 $*�� ����� �$ a�3 ��= 6#

 �2�1��% E(0��1 >P�9 b�L Ec�3 �8�?�F�L b�L

 >	�'27 /* �2�1��% E"�*2� 2# D*$ �L /* >�# ���7 /*

dR�' `�P ���% & c�3��	$21 J.�# �0 H5' �$ 6B

e8% `*��. 6# (
��% W	/�&��B f��� �9	 Q25� �*�

��' �$ �Z	& 6# &  ��P 6%�� $��� V�P 6# 2�3* ��0

�
2�1 �*2)(Golinski et al., 2005; Wang et al., 

2001).  

6
�1 /* (@	 ���# ���@�7 ��G E��g��9*8^0 ��0

�$ �2�'$2' & 6K�'  A�K$ 6# 6B ;'* �B�C�7 h�%

� T	*2P 6# ���1/�' `*�� `�i�0 (���F�_3 Y�C?

 6# ;'* �*$��32# (F�3 ;��0* /* W�# ��K�� & (5���

 6��% /* 6B ���=O*21 �0 d���� 6��#29 & ��K��29 �

2jB* & ��P >�� & �.����
 A�*�. A��� *� (5��� ��0

(� ��B . ���1 �	*67��. �* *$ �#�CP  ,C��'6�	� �* 

 (�F* �*8%* /* (@	 `*��. 6# W�# (C�	/2	$ & ��)

��� "�*2��$ &  ��P d�  & (	���� 6# 8�
 (.*�/ ;�B

# �	 6 �# k��?� V��FD�^K �0 (��B & (�B l��K 6# E

 ��K�� (#��5� 67��.(� ��B . `\ 67��. /*(� `*��  6#

 67��. 8�
 & f�3 67��. ��K�� E,�NC�� �*2G A@P

$2B �$��C'* ��P ���' . `*8�� & ;���B ��L �	* �#

 (32# 6# ;I�
 `\ (B*��?P�31O*2 �0 2^	$ �) 2�n


Lolium  &Bromus ( 2C�B(� �P�#  �*2# (	��PR� (K&

 ��NC
*`X �0 V��F �B�C�7 6# D��K�K h�% /* ;���B �

 ;'* 6C721(Sleper & West, 1996; West, 1994) .

 ���# ���@�7$�*$ (#�3 >�!*29 8�
 `*2	* �$  2jB* �$ &

 E"�*2���1*2G �0 � �Z	& 6# (
�C�0�B (L*�
 & [=��

 A��
�C9 /* & 6CP*$ >	&� ���B (K��P & (#2- E�8B2�

 (M�2� & (.*�/ V��_# 67��. ��K�� �*2# (	W�#

�*$��32#(� �P�# . `*2	* �$ `\ (.*�/ ;�B ��L �	* �#

;'* ���
 p	*� /��0 (Khayam-Nekouei, 2001).  

 QRF* �$O*21 �0 *87* 2# �&R.	 E67��. $2@��. >

*87*	 �S# $2@��. >
��0* /* 8� ;'* �*$��32# �* �Z	& ;

 (0$ �S# A��
�C9 /* �	�# �	�% ��_��29 D�)�* *2	/

�'& H5' �$ *� ��
\ `*�C# �� ��P�# �*$��32# (#��5�" 

72= /* & $��
 ;�B( ;B2P �*2# 8�
 �S# ��K�� ��0

��0$ `��
 ;I-� ��
\ 6M'�� & 2�j@� (Nguyen & 

Slepe, 1983) .
��% H5' �$( MK�5�LRF* V�( *2#� 

*87*	K�� >� �$ �S# �O*21 �0� 67��. �*  QRF* /* 2C�B

*2#� ;'* �$�# 67��. .	@(  $�%& $�I�B �	* A�. /*

2@��� ^C�I�0 6# $�NC.* 6B ;'*( ���( #� $2@��. �

* E$�*$ 67��. $2@��. & �S#	K�L �$ �( ��G 6B ;'*	 �

6
�1 �$ 6MK�5��0� $8
	h�% 6# f �B�C�7 q�*81 

�$��
�
* 6B *87* `�@�*	* >	 `��/ ,0 ��5# ;�F &$ �


� $�*$ $�%& 8(Elgersma, 1990; Griffiths, 1965).  �#

��� 65#*� �	* $�%& �	*( LRF* $*�� +�
 6#(  8�


^C�#( $�*$ .;�M�% 6�0 2^	$ V��I. 6#�0� LRF*( 

��� 65#*� �	*( �
 `��
 *�(��0$ .��' �$�0� 3*� 6# 2

$*Z
� 2#*� *87*	K�� >� �$ �S# �O*21 �0  6��% /* &

@�7�
��% H5' �$ �( *87*	9 >�;'* �$2B *�  

(Fang et al., 2004; Kasperbauer, 1990) .  

& 6	8
�  �$ (@�C
X +��� [�)$ 2���� & A����

D�X  ,'R9 6��
2# �$ AL*2� �	2C��� /* $�%�� ��0

6NI= `�@�* 6B ;'* (LRF* [�)$ Y�F�� E���#

�
6
� �0  2	/ (	�'��P �$ *� 2^LRF* & �$�&\ ,0*27 *�

 & �0 6.��
�6
��
 �0 �$ ��
\ 2r�� �$��C'* `�@�* 6B (	

6��
2# ���	 E$�*$ $�%& (�\ (LRF* ��0(�  ��B

(Mohammadi & Prasanna, 2003) .Nguyen & 

Slepe (1983)  $*�M�st W	 2n
 /* *� ���# ���@�7 �

2# $��� ��S# V��F�_3 (@�C
X +��� & �$*$�*2) ('�

 A#�)6nLR� �*  q�*81 $2@��. �*8%* �*2# �Z	& 6# *�

�
$��
. Fang et al. (2004) �#��� 6MK�5�(  �$ *�

@�7��� M�2�( )F. pratensis ( ���@�7 $*�%* /* 6B

 ���#(� �P�# ��CP*S1 *2%* 6#. Majidi et al. (2007) 

u��) 6B �
$2B q�*81�0� �7&�
*	0 ;8�	 �# ;�

@�7��� � �
�$�) ���#�C
X +��� `*8�@( 32#( 

F�_3��S# V�� @�7���  ��5# *� ���#(�M� �*$� v��� 2

.�
 & �$*$( �*	I( �*& $�&\2# �$	���7 h
��w(  (@�C
X &

��5# ���B $�
	*� W 6B /* AI) `*2^LRF* ;'* D/

�X&29 +&2P  ��xL D�. �	 ��xL /* (LRF* ��0

 �$ ;	�7&�
*D�X  ,'R9  U�B (7�B +R=* 6MK�5� $���

��	��
. Pavetti et al. (1994) W�# (@�C
X +���(	  *�

*2#� �S# V��F�  �$yz @�7 {���
X���  ��0��� ���#

^C�I�0 6B �
$2B q�*81 & �$2B( (�M� �*$� #� �

�S# V��F� B &�����5# $�*�
 $�%& 67��. ;�  6B


(� `*�� �S# V��F /*� *2#� - $�I�#�NC�� 2�B ,��� ;

$2B �$��C'* 67��..  

C
X +����@(  Y�C?� Q�5' �$)#�`&�$ & �6
�1*� (

# 6B2� 2# V�P�� EA�. EU�K�� `*8��9 & �	�*�� 



  �����: � �! �	"#	 � 
$% ��&��� �'
�%���( 
� �)�*+ �
� ...  �, 

'�B*�,C��0� I=�M( .*�/ &( r���� 2($�*S1 

(Kolliker et al., 2008). 
��% H5' �$ �/&2�*(  /* (@	

6# ����B $&��� A�*�.�# ���@�7 �$*Z
 $&��� ��

 6
�1 �	* �$ (@�C
X +��� `$�#67��. �*  ���= 6# ;'*

 (��B & (�B V��F /* (32# �*2# �0���B (32# �$ 6B

;'* ��	$2^
 ;7�	 (7�B (@�C
X +��� ���1 �	* �$  

(Ha, 2000). 6! ;'* (K�L �$ �	* �$ �� ���B  2	�34

 V���I
 �*2# (M�'& (0��1 +��� & (�- (
X67��. �*  &

 6F�31O*2 �0  k�N
 2	�' �$ *� `\ 6
��
 6! $�*$ $�%&


 ��
$(� `*�� ;7�	.  �2�# & (#�	/�* E��&\ "�% E(	�'��P

 +��� �	* /* ��*$2#(� 
*�� ,)� 6M'�� �*2# *� 6���/ �

 ��067��. �* 2�- &67��. �* $�&\ ,0*27. B�
* V�.R=*( 

�/ �$�K�� 6��F�_3 & �S# ��
 & 6=�#2� V��� 8� `*8

+��� C
X�@( *2#� *	& �	(1Z �$ �0D�X  ,'R9 @�7��� 

$�*$ $�%& ���# .*	"�% ]�0 �# 6MK�5� � (#�	/�* E��&\

�$��@�7 D�)�* & �0��� � $�&\2# & ���#� +��� `*8

K�� 2n
 /* ��
\ �$ $�%�� (@�C
X� 6C�#*& V��F & �S# �

;721 D�

*  .  

  

  هاوشمواد و ر

���� ���� � 	
���
 ����� ������  

 * �$ �$��C'* $��� (@�C
X $*��	 $*�M� >0&Z9 �|} 

6
��
  (%��3 & (
*2	*�7 ���@���# $�#6!  ��
\ V�.R=*

 �&�% �$s ;'* ��P �$�&\.  E$*�M� �	* /*y~  /* 6
��


�0 �$��� (��# 6B ��P�# (� ���B ��NC����  [=��� /*

Y�C?�  ���B) & �0�*8�	$ E+�*8� 6�P�L E"�*2�

��1*2G �0(
�C�0�B �( "�%�
�P ��&\ . $*�M� ���i�0

s� (%��3 6
��
  (
���#&21\ 6�'�� �S# f
�# /* (^�0

`�C'��
�� �
�P 6��� .�$ e��
 ��K�� `*��1 ��0

��8# (@�C'R9  & 8�	�9 (= (��K fI' c�3 �&�L

 D�

* `���F* (CM�F ��^�
*$ 6
�?�1 �$ `�C��/�	$21 .

.�8� 6# ��NC
* /* AI) �0e��
 $2' �*�0 �# p	��� 6# 6

 & ��1/�' 6
�?�1 `&2�# ���'* �$ ���sz�s6# 6.�8� 

 ANC���P�
.  

 ��n�� 6#�$��\ �# �8�	�9 ,?P A��P ���/ �/�'

���# ��	$ E�*�
*$212# �0\&�1�  `$2! $23 ;�%

63��!V2! & H�5�� E�0  ���#�	$21 �$��C'*.  `*8��

                                                                                   
1.Hungarian Institute For Agrobotany (HIFA), 
Tapioszele, Hungary 
 

 O�'*2# (72_� $�!st� ��\ V���7 D21���! ,�


&s��  D21���! $�B $�! (���� 6! $�# ��C�0 �$ ��&*

 ���/ 6# ;#�
 &$ �$ ��&* $�! & ;P�! /* AI) 6����7

�$*$ �P . Q2= ����\ A��! ���!��# E�$��C'* $���

A��P V2! 20 & �*2�� 6' �# (7$�_� Y	$� �# (	�0s� 

 6��##��# AF*�7 � `&�$ & Y	$�|� $�# 2C� (C
�'. 

R# �&* ����#\h9 6�F�7 /*  ;�!�0e��
 & ����#\ ��0

 20 ��M#~ �P D�

* ��I�	 /&� .Y�. ��%& /20 ��0

 V��F (C'$ q&� 6# ��&$ ��= �$ ;#�
 6' (=

;721. * 6# 6%�� �#	 �$ �&* ��' 6@�O*21 �0� 67��. �* 

1�� �*2NC'* ��L �$ `�0�(E��P�# * V�.R=*	 �$ ��' �

8
�	��� & 6�A* & ��
 $�*& �0�$*$ /�0�  D&$ ��'

)sz�z (*2#� �����C
 A	$21 �$��C'* p	� .+&2P �# 

�$21�	 ��K&* (
��7*$;P*$��*$2#�$ �0 $*$23 ���

/�-\�	$21 6.��
� ;	��
 �$ & $*�M� A��P V��F /* �*

 6P�3 ��= E6��# �$ 6P�3)2C��C
�'( �$ 6
*$ $*�M� E

 6P�3 ��&��# E6P�3 �$ 6
*$ `/& E6P�3]�N� /* ,�

 6P�3 �$ 6
*$ `/&)(���D21 ( 6P�3 ��= 6#

)2C��C
�'[( 6��# �$ 6
*$ $2@��. E6
*$ �*80 `/& E)D21( E

 6��# �$ 6
*$ $*�M�) `/& 6# 6��# �$ 6
*$ `/& ,��N� /*

 $�. �$ `$2B d2� hw' & 6
*$ �*80s���( ��= E

,G29 �2# )2C��C
�'(  ,G29 �2# �2. &)2C��C
�' (

�/*�
*	$21 �2�1�.  

 ����� ��� ����� � �����  

 �*2# h
�	�*& 6	8
� V��FY�C?� V��F 6#  Q2=

���#(7$�_� A��! ��0  & ;721 D�

* ��*$2# 6
��
 �#

�0�����  q&� 6# V&��� A)*�L(�M� �*$)LSD ( 6�	�N�

�
�	$21 . ���* /* �$��C'* �# h
�	*�& 6���C� e*8%*

1 $�&\2# ����\ Q2= V�M#2� ��^
��� (��	� & �	$2

 /* �$��C'* �# (��C
X & (w����7 +��� U	*2� hw'

D2
 �*87* SAS �	$21 6I'���.  $�&\2#;r*�& 2	S9 �

�$�� ���I� 2# V��F (���. (�3*$ D�)�* & �0) A�K$ 6#

c2C�� e���� $�%& (�	$21 6I'���.  ��n�� 6#

�&21 ��#{���B* �6P�3 6	8
� /* �0 q&� 6# �*

UPGMA 	2��� ���I� 2# `*��. 6# ('���)* 6�F�7 h

h
�	�*& 6	8
� ��^
\ �P �$��C'* 6�F�7 ���M�  6�	�N� &

��^
���  ��#�&21 �0V��F �*2# 6�F�L � ��S#  D�

*

�	$21 .A���� & 6	8
� ��! 6# ����\ ��0D2
 �*87* 

SAS  &SPSS & $$*��/*$29E  �&*�% & �0�*$��
 ,�'2�

 ��! 6#D2
 �*87* Excel �

*�	$21 D.  



�-                    ������	
� �
�
�� ����  �	��	 �
���� �

�� �� ����� 

/��#01 ��
'	 �2��2 
�� 34 �)5
6� �
�� �7�% ���&8�
� 

��
2  9
;7� � �<�2��2 
�  

����
���

���	
�� 
 
������  ���� ��� ��� ��� ���� �  

� L2 �!/"###  $��%&�'$��()*+���� �,� 

- L3 ../"###  $��%&�'�0��1'����2 

� L4 RCAT040739  3����'$�
1��4�'Ibafa 

5 L5 ���/"###  $��%&�'�0��1'����2'6
�� 

7 L6 .8/"###  
�9� 0��� � ���*�)�+':�1�� 

" L7 L7  $��%&�'�0��1 

. L9 RCAT064772  3����'$�
1��4�'Tyukod 

8 L10 RCAT064769-1 3����'$�
1��4�'Taktabaj 

! L11 L11  $��%&�'$�4��; 

�# L12 L12  $��%&�'����<� 

�� M1 ��!/"###  $��%&�'$
�0='$�>��? 

�- M2 .7/"###  $�
1�0�'$�������'@A���� 

�� M3 ��/"###  $��%&�'6�,= $B C��� 

�5 M5 �'�#/"###  $��%&�'6�,= $B C��� 

�7 M6 RCAT042281-1 3����'$�
1��4�'Pakozd 

�" M7 "8/"###  $��%&�'6�,= $B C��� 

�. M8 ""/"###  ����
D� � E��� ���?'0�F��'$��
G> 

�8 M9 ��-/"###  $��%&�'$���� 

�! M10 !/"###  $��%&�'6�,= $B C��� 

-# M11 M11  $��%&�'����<� 

-� M12 M12 $��%&�',GH�'�I� 

--  N1  Rebel  
3���� ���4� JK�–�)�0��'New 

Jersey 
-� N2 .!/"###  $��%&�'�0��1 

-5 N3 RCAT064767-1 3����'$�
1��4�'Pacin 

-7 N4 RCAT042281-2 3����'$�
1��4�'Pakozd 

-" N5 RCAT041681  3����'$�
1��4�'Felososzentivan 

-. N6 N6  $��%&�'�0>�*> 

-8 N7 N7  $��%&�'$
�0= 

-! N8 N8  ����
D� � E������?'�0+0�L 

�# N9 RCAT042279-1 3����'$�
1��4�'Kecskemet-Solt 

�� N10 06477 3����'�$�
1��4 

�- N12 RCAT041877  3����'$�
1��4�'Csesznek 

�� O1 RCAT064769-2 3����'$�
1��4�'Taktabaj 

�5 O2 RCAT041849  3����'$�
1��4�'Szeleveny 

�7 O3 RCAT041876  3����'$�
1��4�'Orgovany 

�" O4 RCAT042279-2 3����'$�
1��4�'Kecskemet-Solt 

�. O5 RCAT064767-2 3����'$�
1��4�'Pacin 

�8 O6 �8/"###  $��%&�'$��()*+���� �,� 

�! O8 -'�#/"###  $��%&�'6�,= $B C��� 

5# O10 RCAT041815-1 3����'$�
1��4�' Sarkad 

5� O11 --/"###  $��%&�'$��()*+���� �,� 

5- O12 RCAT041815-2 3����'$�
1��4�' Sarkad 

5� A4 A4/"###  G�1$�'��0;�L 

55 G9 G9/"###  $��%&�'6�,= $B C��� 

57 J6 J6/"###  3����'$�
(�M'NDI��� 

5" V3 V3/"###  $�G�1'��0;�L 

  ج ينتا

h
�	�*& 6	8
� p	�C
 A��P V�M#2� ��^
���  E�*2@�

6
��
 & ,)�1�2� )`&�$ +��� ( �$ Y�C?� V��F �*2#

�&�%y ;'* ��P �$*$ `��
 . D�)�* ;��('�2#  �*2#

���CL*  H5' �$ V��F D��� s  ����\ V&��� �F�$

(�M� �*$ �
$*$ `��
.  E(w����7 +��� U	*2� $�&\2#

 6# "�*�% `&�$ +��� U	*2� 8�
 & (5��� & (@�C
X

 �*2�0;r*�& 2	S9 �&�% �$ 6MK�5� $��� V��F �z 

;'* ��P �$�&\ .2�	*2# +��� U� �N�	I�
 �*�N� 6�( 

��F ��# (@�C
X +���$�*$ $2#��B Y�C?� V . ��# �$

 6MK�5� $��� V��F $*�M� �*2�0 6# 6��# �$ 6
*$ $2@��.

# �# 6��# �$ 6
*$� /* >�� � �	2C��# E+����F�$� `*8

�
$�# *�*$ *� (w����7 +��� U	2� . ���i�0+��� `*8�� 

# V��F �	* �$ (@�C
X� /* >|� $21 $�&\2# �F�$	 �

# �$ *� �*�N� 2jB*�L 6B�_3 �F���/*�
* V�1�2�  ��P

$�# *�*$ .� A)*�L� 6P�3 ��= ;�F 6# k�#2� +��� `*8

��5# $�#� 2� �*�N� 6B	C
X +��� U�@( *2#� *	 �

 ;�F~�/s| $21 $�&\2# �F�$	� . `&�$ +��� `*8��

 /* "�*�%~�/~  �� 6
*$ �*80 `/& �*2# �F�$��/y| 

$�# 2�vC� ,G29 �2# ��= �*2# �F�$ . V��F ���i�0

M� `&�$ +��� /* 6P�3 �$ 6
*$ `/& & 6��# �$ 6
*$ $*�

�
$�# �*$��32# (	W�# (w���B* . 2	$�N�;r*�& 2	S9 �

 V��F (���.) �&�%z( `��
 (� �0$ 6B  6��*$ 21*

;r*�& 2	S9 ,B 6C'$ 6' 6# *� �) /* 2C�By� �F�$(  ,

 T'�C�) ��#y�  ��t� �F�$ ( $�	/ &) /* 2C��#t� 

�F�$ ( ���# ,��N� E,��B  

- 6#��' E,G29 �2# �2. & ��= /* 2	 V��F 2

;r*�& 2	S9 W�# (���. �)$�	/ (��5# �
�*$�  2	$�N� 6B

;r*�& 2	S9���� �*2# (���. �( - 6# V��F� & ��= /* 2

 /* 2C��# ,G29 �2# �2.t� �	$21 $�&\2# �F�$.  

��^
��� 6�	�N� p	�C
 �$ Y�C?� V��F �*2# �0

@�7��� �&�% �$ ���# | ;'* ��P �$�&\ .�N�	 6�

��^
��*2# �S# $2@��. ��  `��
 Y�C?� D�)�*(� �0$ 

* 6��*$	 /* ;�F �yz/s� )*2#�  ,)�O3 ( ��z�/ss� 

)*2#�  ,)�G9 (vC���B�L 6B $�# 2( 
�1�
�1 /*(  +��� &

/	* 2n
 /* $�	& �	1Z( # �$�'�2# $��� D�)�* �( 

(� �P�# .�3*$ D�)�*( K�� 2n
 /*�
 �S# � D�)�* 6# ;I�

%��3( *�*$� 2�2#� '����( ��5# �
$�#�  /* h9 6B



  �����: � �! �	"#	 � 
$% ��&��� �'
�%���( 
� �)�*+ �
� ...  �= 

G9 )`���F* e���� �#(�$�� E�0� V3 )$&20�P e���� �# (

 &L6 ) e���� �#	��'� (# �#� /* >s��  20 �$ �S# D21

� 2jB*�L 6��#�K�� `*8��
$*$ a�_C3* $�3 6# *� �S# � .

*	K�L �$ �( 2C�B 6B ;'*	� ��K�� `*8�9 �S# � /* h

O3  D�)�* 6# [�MC�N5  &N3  &L4 )^�0( *�*$�  e����

%��3( ((� �P�# ��5#	K�� �# 6@� /* 2C�B �y�  �$ D21

6��# A)*�L K�� `*8����
$*$ a�_C3* $�3 6# *� �S# �. 

 �$ �S# $2@��.O*21 ��0 67��. �* f	 EVR- ��
��0 E

 Y�C?� ����1Z	& /* ���	\2# 6B*2	/ ;'* ���i�9 ;�F

n
 �*80 `/& & 6P�3 �$ 6
*$ $*�M� E�&��# 6
�9 $*�M� 2�

 f	X�K�7��� V��F (32# 2�r�� ;�� 8�
 & �$�# 6
*$

(� �*2) 6P�3 ��= & �2# �2. E�2# ��= 2�n
$2�1 

(Fang et al., 2004) .�N�	� 6��^
���*2# �0� *8%*� 

'�2# $��� "�*�% �$ �S# $2@��.( B�L(  6B ;'* `\ /*

 A#�) +���R�6nL �* #���5# $�*$ $�%& ��
\ ��  6B

*2#� # 6��# �$ 6P�3 $*�M��* A)*�L �	 ;�F �)s~/~| 

M�% �$� ;N3 ( `\ 2jB*�L &)y�s M�% �$� ;V3 (

 $&�L| $�*$ $�%& ]RC3* 2#*2# .�i�0� �*80 `/& �

# �$ 6
*$�'�2# $��� D�)�* �(  /*t/s D21 )�$ A4( �� 

sz/z ) �$O4 (vC��`��
 6B $�# 2 $�%& ���0$  

�
�C9�7�B A( *2#� * $�I�#	@�7 �$ ;�F ����  ���#

(� �P�#.  

�N�	� 6��^
���0 �$�� & D�)�* �� '�2# $��� �*2# (

6P�3 ��&��# ;�F ) �&�%z (B�L(  6B ;'* `\ /*

 /* ;�F �	* 6��*$sz/} C
�' 2# D21� 2C�) ,)� �$

%��3( O3 (  ��tt/y� )�3*$ �$�� �$( L2 ( $�# 2�vC�

6B 0$ `��
��� A#�) (@�C
X +��� (� �P�# .21* 

6
��
 �0'�2# $��� �( �&21 6' 6# (1Z	& �	* 2n
 /* *� 

/* 2C�B s� C
�' 2# D21� E2C�s� ��y� C
�' 2# D21�  2C�

# &��2C  /*y� C
�' 2# D21��N� 2C���B ,� ,)� ���G E,

%��3( L4 EN5 EO2  &O3 �&* �&21 �$ ) �*�N� �	2C�B

��&��# ( )C721 �*2�� .�C
	 �&�% pz B�L(  ;'* `\ /*

 A#�) (@�C
X +��� 6B6nLR� �*  �2. & ��= 2n
 /*

# �$ ,G29 �2#� �6
��
 ��0 '�2#(  6B $�*$ $�%& ��P

�C
	�N� p	� 6��^
��
 D�)�* ���� *� `\ 8�	 �(� ��B )*2#� 

*	;'* ���
 �$*$ `��
 ;�F &$ �.(  

  

/��#>1 ?� @%
7� A
)%�� B�C2
���7�% ���&34 �
D
	 
� �
$% A
EF G2
�
	� ��"�( 
� ���H( I�J  
��� ����� ��� ���������  �!�"# $����%� &'�*  

���+ �� ���� ���-�. 
**

��/0��� 
**

10/�1233 2
/�0�  0�/��  

���+ �� �	�4 ��56� 
*

�
3��
 
**

�0/�32�� 20/2�1  2
/0�  

�	�4 �� ���� ��56� 
ns



/�� 
**

�/���22 �2/1��  
0/0�  

���+ �� ���� ��56� 
ns

3�
�123� 
**

1
31���3� 0��
00��  03/�0  

���� ��78 9:� 
ns

��/� 
**

�3/� �1�/�  3�/�0  

�	�4 �� ���� 9:� *

�/1�� 

**

�/�1�0 ��/����  �/0
  

�	�4 ;�< 
ns


1/� 
**

1031 3�/�  3�/��  

�	�4 �����+ **
22/1
 **

�0/�21 31/
  �0/02  

�=�> ?�+ ;�< 
ns


1/�� 
***

1�/�3�
 21/��  �0/�
  

�=�> ?�+ @�. 
*

22/3� 
***

2�/�� ��/�  �3/00  

          ns
 

 ,* ,**  �***  P��0� ��   �
Q3GR� ���� ,3GR� ��� E��
9� S�H1 �� �7 ,T   �T/U 
&��.  

  

/��#�1  � �6�K� ��&�J2L ��M�(�74 N�7( O�	�P ���
Q�RS	
� ��$T�7�% ���&34 �
D
	 
� �
$% A
EF �*  

���  �#A�B��  
 C#��D A�+ E�F� 

  
C#��D 9��� E�F�  �G��� �'H>�  

�#��.  �I���FJ E�F� &'�* ���K�L E�F� &'�*  E�F� &'�*  

���+ �� ���� ���-�. )M��(  �/3±2�/30 0�/
0 ��/�0    �1/�1  �0/3�  

���+ �� �	�4 ��56�  �/
±�2/�1� 1
/2� �
/01    ��/�2  31/2�  

�	�4 �� ���� ��56�  2/
±0�/��� 3�/�2 3/0�    ��/�
  0�/1�  

���+ �� ���� ��56�  0���±0�2
� �2/
� 
3/��    10/00  30/23  

���� ��78 9:� )M��(  ���/�±30/0 �1/�0 2�/��    �2/��  3�/11  

�	�4 �� ���� 9:� )M��( 0�±��2 �2/�
 03/��    0�/00  �
/2�  

�	�4 ;�< )�K��K��N(  11/�±0�/�
 �3/�� 2�/��    2
/2  31/20  

�	�4 �����+ )�K��K��N �+ M��( �1/�±0�/�1 �
/2
 12/01    
�/��  10/2�  

�=�> ?�+ ;�< )�K��K��N(  �/�±��/�� 0�/�1 �0/��    
/0�  00/��  

�=�> ?�+ @�. )�K��-�#( �/�±21/� 1
/�� 01/�3    ��  �0/��  

    *  ,�� � P��0W ��*+XY��� 0��2
GL�� 3� 
&�� P(9 0� �.  



��                    ������	
� �
�
�� ����  �	��	 �
���� �

�� �� ����� 

  

/��#�1 3�
Q�B�C2
�� �
�� �7�% ���&34 �
D
	 
� �
$% A
�F�UV  

���� �����	  

)
��
���� �� �
�
�
�( 

���� ���

)
��
����( 

�� ���� ���  

 ����)�
�
�
�( 

���� ����� 

���	 ��  

��� 

���� ���� 

�� ���� �����

���� 

���� �����

���	 �� 

 ���� �
���!

���	 ��  
"#� 

$$/%& '*+/,- .0/$11 %&2.0 342/0 5/*6' $/4$7 &$  L2 
./4$ -8+/,' 3&/0$0 %37.7 2$/% 58/*'' 2./4$1 &0/$1 L3 

20/. '8+/*, 7./70 .70. 400/% 6'/99 2./423 7/47 L4 

00/40 6/*6 0./%$% 443&& ./% 55/5, 00/&. $2/%& L5 

32/47 :''/,+ 3./$1. 02&13 .22/% '+/*5- 2./44$ 30 /43$  L6 

$2/41 5''/*5 70/%74 44%2$ 7/% *9/*-, 2./431 37/0% L7 

04/4$ 8*+/*6 $/%.&  4202% 7&0/% +9/5: 00/4.4 2./1. L9 

$/4% -8+/*+ 00/4.7 %4121 142/% -'/8: 00/%43 &2/10 L10 

2$/4. -''/*9 0&/%1% 4204% $/% 8/*99 &0/433 10/%% L11 

1&/%1 +/*+ 0/1%7 %0777 122/% 8/*59 4./402 3&/$2 L12 

74/42 -*+/,* 2%/0$0 %02$7 300/0 *8/**6 $/47% %./27 M1 

.2/4& -''/,- %/%2. 4707. ./4 ,9/,9* 2./4%$ ./14 M2 

%0/4. :6'/,- 7$/0$0 4.%14 322/% 99/**+ $/414 4$/$% M3 

00/47 5*+/,- 1$/13$ %41%. 742/% :9/*9- &0/4$$ 0/2% M5 

32/43 :/*5 4$/47& 43%3. &&0/% 8'/+- 00/41$ 1/%& M6 

1/4& '/,- %$/0.4 %41$4 .$/% 5*/*'8 &0/4$. 11/$. M7 

40/%% 9*+/*5 %0/030 %43%3 &00/% -,/*9* &0/4.. $1/$7 M9 

%4/%3 86'/,, %&/114 %2&4. 742/% -5/*:* $/4.& 3$/.2 M10  

%/4. ',+/*+ 1./%72 4$&.1 2$/% 5*/*** 417 24/10 M11  

.$/44 9*+/*+ &$/%3$ 2$4& 1&0/% ,+/6' 2./&. 7%/%% M12  

1/%4 9/*+ 0.% 0&%&& 1/% -*/*:: %1. &7/74 N1 

.2/41 +/*5 1./%&1 4.42% 4/% *'/*'6 2./4%$ ../0$ N2 

.&/44 '''/*8 1%/473 $.$2 1&0/% +5/+8 4./.1 04/41 N3 

.$/41 9/*6 %$3/%.. 4770. $/% -9/**- 427 01/$4 N4 
. 6/*9 &./&0 2%31 722/4 66/9* 00/4$2 %/44 N5 

.0/42 ,/*6 40/%72 4.%77 .22/4 +:/*+* 2./431 &./04 N6 

&/7 ,' %%$ %4042 7/4 9,/**6 4&3 $/13 N8 

.0/4$ +/*8 00/%21 430%4 722/% -5/5, 2./4%0 0$/%& N9 

44/41 86'/,* 4$/%7. %04&3 &42/% 6*/*+8 2./417 %$/22 N10 
02/4. ,''/*8 30%0. %1.72 1/% 8'/*5: 2./%23 .$/&1 N12 

70/%2 88+/*: 0/10$ %0.%0 122/% '8/*+- 4$3 71/24 O1 
7/. 6''/*8 7./402 $27. 100/% 65/:: 4.% %./02 O2 

40/2 5''/,9 .0/4$4 2$1& $/4 *+/*-8 && %0/43 O3 
.0/%% */*+ 0./0&& 41202 400/0 65/*,6 44% 0/10 O4 

%3 :''/,, $0/1$$ 47321 422/0 */*8- 41$ 1%/23 O5 
04/4& ,/*5 30/014 %243. &$/% 99/*,- $/477 $%/.1 O6 

74/41 9,+/,8 40/0.$ 0&0%. 0&0/% ''/*:8 &0/%14 02/70 O8 

%/43 68+/*: 40/4$. 4%&13 022/% 9+/8+ 00/477 2%/03 O10 

&0/43 '6'/*: %./427 %3404 4/% -+/5* 00/4$& 30/0. O12 
2/41 :/*+ 7/%$$ 0$&%. $/4 8/*+- %43 .1/$0 A4 

%/%% 9''/,, &0/$34 1%7%2 722/% -5/*+5 2./%%7 0/44& G9 

&2/%0 9/*5 4/121 0.2&4 022/% 5'/*59 2./471 37/&. J6 

2$/4$ -:/,' 2/0$2 1.&4. %/% *:/*8' %74 $./430 V3 
0&/& -:+/9 72/4$3 41.2. 211/3 *9+/+5 21/.4 %0./02 LSD  

  
  



  �����: � �! �	"#	 � 
$% ��&��� �'
�%���( 
� �)�*+ �
� ...  �� 

  

RB 6	8
� /* AF�L �*$��
 2C')A@P� ( `\ /* (B�L

6B ;'* ��  *� 6MK�5� $��� 6
��
(� `*��  �&21 p�9 6#

$2B ,��N� 6
�1*�% .�&21 ��^
��� 6�	�N� �0)�&�%� (

 `��
(� �0$ �&21 6B2�2# /* ,
�9 & D���G ��0� 

�&21 2	�' 6# ;I�
 ('�����
$�# �*$��32# �0. �&21

 �&*�� �$�� (^�0 6B 6
��
���B (��# ��0  *� �
$�#

$*$ ��% $�3 �$ .(1Z	& ��0��� �&21 �	* ��0

)�&�%� ( l��K 6#  �&21 �	* 6B ;'* `\ /* (B�L

 �$ 6B ���5# $�*$ �*2) T'�C� �L �$ 6
*$ $2@��.

 H5'� �&21 /* 2C�B �&21 �	* 6
*$ $2@��. �F�$ ��0

 �*2) D�' & D&$ ���0&21 /* 2C��# & D���G & ,
�9

;P*$ .* ��L �	* �# �$ 6
*$ $*�M� l��K 6# �&21 �	

 6P�3 ��&��# & 6P�3 ��= E6P�3 �$ 6
*$ `/& E6P�3

 V&���(�M� �*$ �# ��&21 �0 2�2# �),
�9 & D���G �&21 (

;P*�
 . $*�M� U��2� 6# D�' & D&$ �&21 �$�   &�� 

 ���
� e���� (^�0 6B 6
��
)`�C'��
� ���B (

��C721 ��% ��CP*$ .6
��
 �0 &$ �	* � l��K 6# �&21

 & �
$*$ a�_C3* $�3 6# *� �*�N� �	2C�B 6
*$ $2@��.

 �# ('�2# $��� V��F�_3 2jB* (1Z	& �	* 2n
 /*

 ����\ ]RC3* 2^	�@	(�M� �*$��CP*�
 � .  

 ED���G �&21t  ��# (^�0 6B 6
��
(  �
$�# ���B

{���B* �	* $*$ ��% $�3 �$ *� E6
*$ $2@��. l��K 6# �0

 6P�3 $*�M� ,
�9 �&21 /* h9 E6P�3 �$ 6
*$ $*�M� &

(1Z	& 2	�' 2n
 /* & ��CP*$ �*2) D&$ 6I�2� �$ V&��� �0

 ����\(�M� �*$;P*�
 $�%& �&21 &$ �	* ��# � 

)�&�%t .( ���� ,
�9 �&21 �$y  6B ;721 ��% 6
��


 �$ �2^	$ & �@	2�\ �$ (@	 6B �
$�# ���
� D�)�* &$ 20

$��� & ��P $*/\ `�C��K 6C721 �*2) �$��C'*�
* . p	�C


 `��
(� �0$  ��S# V��F�_3 2jB* 2n
 /* �&21 �	* 6B

�L*&21 ��# �$ *� �*�N� 2jB�$�# *�*$ �0  6B   6# ���CL*  

6��
2# D�

* `\ A�K$ $�	/ $�I�# 6���/ �$ (LRF* ��0

 ��
\ �&� ��S# V��F�_3(� �P�# . ;'* (K�L �$ �	*

�$�� 6B�# (
*2	* ��0(�. ED���G �&21 �$ �Z	 2@# ,-�

 (32# 2n
 /* E��
\ �&� (LRF* 6��
2# D�

* D�. & `$�#

(1Z	& V&��� ��P QRF* ,)� &$ �	* �# �0(�M� �*$ �

 ��nC
* & ��CP*�
(� $&� 6��
2# 6M'�� �# 6B (LRF* ��0

 ���B ;#�)� (%��3 ��P (72M� D�)�* �# ��
*�C# ��
\ �&�

/�' /* 6@�	* ��� 8�
 (�3*$ (5��� T	*2P 6# ���1

(� �*$��32#��P�#.  

  

  بحث

 ����\ V&���(�M� �*$  & 6MK�5� $��� D�)�* ��#

 V��F�_3 2jB* �*2# W�# +��� U	*2� $�%& /* (B�L

 ��# >L�7 ]RC3*6
��
 �0  V��F 2n
 /* W�# +��� 8�
 &

�S#� (� �P�# .q&� �W�# (	*��! +��� �	* (LRF* ��0

 �$ *� & V��F �	* $�I�# a*�3 ��
\ �# TI�2�`��
 *� 

(� �0$.  /* V��F 6��! �*2# (w����7 +��� U	*2�

�8# (��C
X +��� U	*2�� �
$�# 2�$�%& �	* �#  V&���

#� � (��C
X +��� U	2� & (w����7 +��� U	2�*2#� 

P�
 6B $�# V&��C� Y�C?� V��F( r�� /*�S92	2� 

`��@	2�- �� A�*�. /*�5( (� �P�# )�&�%z(.  

�$ U	2� &$ �	* ��# 8�G�
 ]RC3*  V�MK�5�2^	$ 

(Estilai et al., 1992; Majidi, 2007)  ��P q�*81 8�


;'* . d�?C
* `�@�* E"�*�% `&�$ +��� U	*2� `$�# W�#

{���
X)��0( `&�$ /* 2�2#6
��
 �0 �	�
 *� ('�2# $��� �

(� �0$ .��@�7 6B (	�

\ /*� 3 6
�1 f	 ���# $�

 ��1/�'�
(� �P�#E 6%�$ �W�# (��121$ U%�� �&�L 

`*8�� �W�# ^	*/&2C0 "�*�% `&�$ +��� & (C�'�

(� $$21 (Kolliker et al., 2003).   
  

  

/��# ,1  A
EF B�C2
�� �&�34 �
D
	���� �	 W� �� 
�
$% A
�F�UV X
'	 �% �J'Y< ��"�( �	 8F
Z �
��*  

�����+  

�	�4  

;�<  

�	�4  

� �� ���� 9:

�	�4  

 ��78 9:�

����  

�� ���� ��56�

���+  

�� ���� ��56�

�	�4  

�� �	�4 ��56�

���+  

���� ���-�. 

���+ ��  
����  

A
0�/��  

AB
2�/�
  

AB
12/���  

A
1�/0  

C
001�1 

AB
�2/��2 

BC
�3/�2� 

C
�1/1�  ;�� ����  

AB

3/�3  

B
1�/�2  

BC
��/02�  

A
31/0  

D
��
�1 

BC
32/��2 

C
33/��0 

D
��/��  M�� ���� 

B
�3/��  

B
��/�2  

C

2/�
3  

A
��/0  

E
���3 

C

�/23 

C
32/�0� 

D
03/0�  M�N ����  

A
21/��  

AB
13/0�  

AB
��/��0  

A
0�/0  

B
�2�
0 

A
��/�2� 

B
��/0�� 

B
00/�1  M��O= ����  

A

0/��  

A
2�/00  

A
00/�0
  

A
3�/0  

A
�3�2� 

A
�0/�2� 

A
�3/01� 

A

�/��� �PF> ���� 

 *  C� �� �K�
9 �+ F�Z���� �� [��%� X%& 0; ��0�3� \0
I� ]09 E��
9� ^H1 �� F)��� $��_� `��H� 
GL��a  [��%� 
&��3GR� ��� ���
� ����.  



�[[                    ������	
� �
�
�� ����  �	��	 �
���� �

�� �� ����� 

  

 8&�� 1  
	���2���� �7%���( � �
D
	 ��
$% A
�F�UV X
'	 �% �7�% ���&34 �
�  

  

;r*�& p	�C
  (���. �2	S9)�&�%z ((� `��
  �0$

'�2# $��� V��F 2jB* 6B;r*�& /* ( 2	S9W�# �(	 

(� �*$��32# 6B ��P�#q&� (	*��B >?#�	�
 ��0

V��F �	* $�I�# �$ (LRF* (� �P�# . �$ V�P�*81

�/� 6I'��� 6�;r*�& �2	S9 �S# V��F�  $&���

(� �P�# K&( ��MK�5�(  `*8�� 6���/ �$;r*�& 2	S9 �

�'	 �$ V��F 2O*21 �0 �67��. �* $�*$ $�%&.  

Nguyen & Slepe (1983)  2	$�N�;r*�& 2	S9 �*2# �

 ���@�7 �$ �S# $2@��. & 6P�3 ��= E6P�3 $*�M�

 *� 6P�3 �$ 6
*$ `/& & 6
*$ �F `/& �*2# & $�	/ *� ���#

�
$2B q�*81 T'�C�. Jafari & Javarsineh (2006)  6#

 ���?� ��n��;r*�& 2	S9 & $2@��. (@�C
X �$/�# & �

A���7 E67��. ;���B��
 ��0 $��� *� ���# ���@�7 (�

�
$*$ �*2) 6MK�5�  &;r*�& 2	S9 �	��� & 67��. $2@��. �

 U��2� 6# *� 6P�3 ����tt & �y  q�*81 �F�$

�
$��
. De-Araujo & Coulman (2002) ;r*�& 2	S9 �

 U��2� 6# *� f�3 67��. $2@��. (F�_3 & (���.

|�  &zz �
$2B q�*81 �F�$ . 6@�	* 6# 6%�� �#

;r*�& 2	S9���M� (F�_3 � /* (P�
 �$/�# ����B

 d�?C
*(� �P�#�@� V�MK�5� E��( �/ �$�+�
 �	* 6�-

;r*�& 2	S9�F�_3 �*2#�V��S#�(� 
*�� ���	Z�*2C'* �

* �$ (LRF*	�/ ��)$ *� 6��[��
 �?�� 2�	�.  

��^
��� 6�	�N� p	�C
 �*2# �06
��
 �0 Y�C?� �

)�&�%| ( 6B $*$ `��
D�)�*  &��
6
 �0� �3*$(  2n
 /*

K���%��3 D�)�* 6# ;I�
 �S# �( *�*$� 2�2#� '����( 

�
$�#.  `\ /* (B�L V�MK�5� 2^	$ ��	�� �$ 6���� �	*

 6B ;'*6
��
 �0 T	*2P ;�� ��' `*�*80 (= (��# �

 & �$��
 (= *� (���@� ��0��	*27 ;?' (5���

`X �0� �$*$ 6M'�� $�3 �$ *� ����� 6B �
*(� 
*����  �$

6��
2# ;��36C	�*& $�
	* ;�% V���I
 QRF* ��0�0(	 

Y�C?� ]*�0* �# ���B �$ �
�P 6C721 ��@# 

(Herrmann, 2005; Kolliker et al., 2008) .  

 �Z	�# & V��F�_3 2	�' ��^
��� 6�	�N� p	�C


�$�� & D�)�* �$ �S# $2@��. �*8%* ('�2# $��� ��0

 (7�B +��� $�%& /* (B�L�	* �$  QRF* ��n�� 6# *8%*

 �S# $2@��. ,�NC��2�-(� �P�# )�&�%| ( 6B*2	/

Eucledean distance coefficient
41.05 5668.53 11296.01 16923.50 22550.98

          

 L2 
 M10 

 O6 
 L3 
 M9 
 L7 
 N8 
 M5 
 M7 
 M2 
 L5 
 N2 
 N6 

 L12 
 M1 
 M3 

 M11 
 L11 
 L9 

 N12 
 N10 
 O1 

 O12 
 N4 
 O5 

 L10 
 L4 

 M12 
 O3 
 N5 
 N3 
 O2 
 O4 

 O10 
 M6 
 N9 
 L6 
 A4 
 V3 
 O8 
 G9 
 J6 

 N1  �����  

 �����  

 �����  

 �����  

 ����	  



  �����: � �! �	"#	 � 
$% ��&��� �'
�%���( 
� �)�*+ �
� ...  �[� 

 �$ �S# $2@��.O*21 �0� 67��. �* f	 EVR- ��
��0 E

(1Z	& /* ���	\2# 6B ;'* ���i�9 ;�FY�C?� ��0 

(� �P�#. Bean (1972)  ��K�� >	*87* 6B ;'* �NCM�

`�@�* ,��
�@� &$ [	2= /* ���1 �$ �S# 6B ;'* 2	S9

 (�j���K�� ,C��' �/*�
* 6M'�� (@	)>	*87* 2�n
 �$

�&��# 6
�9 $*�M� ,6P�3 ��= ,6P�3 �$ 6
*$ $*�M� ( &

 A��P 6B Aj���K�� ,C��' (	*��B >	*87* �2^	$

 6P�3 ��&��# & 6
*$ �*80 `/& >	*87*)6
*$ `/& �$ �0

6P�3 ��= �L*& ((� �P�# .�&��#�  /* (@	 6P�3

F�_3��S# V��  6B ;'* �$O*21 �0� 67��. �*  6
*$

�	�0* /* 8�/ ;	$��  �*$��32#(� �P�# .*	& �	 6# (1Z

*�\ ���
 & $*�M�	 �&��# `*8�� & 6P�3 ��= �$ ���1 >


��7* �$21 `��/ �$ ��
\ `�P( ^C�#(  `*��. 6# & $�*$

- �3�P f	�NC�� 2� ,(� `*��  `/& ;I�
 /* *� `\

�
 $�&\2# 6P�3 ��= 6# 6P�3 �$ 6
*$$� (Fang et al., 

2004). �B ��5#( �3*$ D�)�*( �&��# 2n
 /*�  6P�3

$�N�	2�W�# 2� B�L 6B �
$*$ a�_C3* $�3 6# *�(  `\ /*

6B ;'* �.(*  ,-�	*2# 6@�� K&*� V��_# 6B ;'* ��# �

�$���0� ���( "�%�&\� �( 0 & �
�P� 6��
2# 6
�^i

LRF*( &�� K& ;'* 6C72^
 V��F ��
\( �C9 /*�
� A

#��5�( *2#� 6��
2# 6# $&�&�0� LRF*( �\(  �*$��32#

�(��P�# .  

 �S# $2@��. �# TI�2� V��F�_3 �	2C��� /* (@	

 ,G29 �2# �2. & ��=) `*��M#����M�  ;L��� /*

,G29 �2# ((� �P�# �$ (1Z	& �	* 2n
 /* (#�3 +��� 6B

D�X  ,'R9 �P ��	$ ('�2# $��� .Fang et al. (2004) 

11Z	& 6��% /* ,G29 �2# �2. 6B �
$2B q�*8( �0� 

K�� �$ ,��� �$ �S# �O*21 �0 (� �P�# ��5#�  6B

(� 
*��2= /* �	*87* [	 J.�# 6P�3 �$ 6
*$ `/& >

*87*	�&�# >� $$21 6P�3 . �$ ,G29 �2# ;��0*

;'* ��P �?�� (#�3 6# VR- �S# $2@��. >	*87*E 

6%�� A#�) >?# 6B*2	/- $*�� /* �**S	 6# 6C7�	 ��NC
* (

 ����� ,G29 �2# /* E6
*$ `�P 29 `*�&$ �$ 6
*$

(� $$21 (Milthorpe & Moorby, 1974) . �$O*21 �0 �

*S- $*�� dS% �*2# ;#�)� 6K�' ��G	 /* 2��	�P E(

6
*$ VR- `/�?� 2	�' �# �	�# �0�S# 6B*2	/ ;'* �*

dS%D*�
* (�M	 ����B 2�n
 "	2' �P� ��L �$ ��0

�6�	6
�9 & �0���B ;#�)� 8�
 �	�% (�	&� ��0 

(Fang et al., 2004) .Elgersma (1990)  ;'* �NCM�

 �$ 6@�	* A�K$ �	�PO*21 �0  6i�1 �$�	/ $*�M� *�C#* �$

(� 20��(� ,�N. ��
\ /* (	W�# �F�$ (K& $�P E��
��

�P�# (	*S- $*�� ����� �*2# ;#�)� �$ (��B�
 /* (P�
 .

# V�MK�5� �#2B /* �$��C'* �s|  (�	*$ ,iG �$

)Ryegrass (��M7 ,G29 �2# 6B �$*$ `��
 /* D*�
* �	2�

 6
*$ `�P 29 `*�&$ �$ $*�� ��NC
* & AN
 2n
(� �P�# 

(Clemence & Hebblethwaite, 1984) . 6B (	�

\ /*

f	$8
 /* (�	*$ ,iG ��@�7 `*�
&��	�3 �	2�(� �P�# E

(� `*��  6#��� D8�
�@�;P*$ ��nC
* 8�
 ��@�7 �*2# *� .

 8�
 *� ,G29 �2# �2. `�NN�� (32# �	*2#��#/*  e*8%*

�$2B q�*81 & 6C�
*$ $2@��. A#�) >?# 6B �
*

(�%��$2@��./* 6
*$ 6�%��*�(� ��B(Fang et al., 

2004).  

 (@�C
X +��� 6B $*$ `��
 2C'RB 6	8
� p	�C


 ��# �$�	/6
��
 �0�%& ('�2# $��� � ���= 6# $�*$ $

 (	��7*2v% +��� EW�# +��� �	* (0�1 (CL 6B6
��
 �0  *�

 >P�9(� �0$ .6NI= ���#6
��
 �0  V��F�_3 O�'* 2#

�/*�
* (w����71�2� {���B* (#�3 6# ;�
*�� ��P ��0

 �$ & �$2B 8	��C� 2^	�@	 /* *� Y�C?� ��0���B

 8�
 $�*�� /* �����#6
��
 �0@	 [=��� /* 6B (	 �	 & `��

"�% 6#��� ,��)* �*�*$ 2^	�@	 /* *� �
$�# ��P ��&\

�	��
 f�@�� . /* (32# �*2# ��L �	* �#6
��
 �0  (N#�5�

 (	��7*2v% e���� ��#)���B A3*$ (6NI= & ���#

{���B* ��j� `*��. 6# �	$2^
 ��0��� (w����7 M2 )/* 

`�C'$2B ({���B* ���B �$;721 �*2) `���F* /* (	�0 .

e���� ��# [#�5� D�. (	��7*2v% �# 6NI= ���#

�������# V�MK�5� �$ (K�@K�� (CL & f	X�K�7� 

 �	* ;�. ���I� �$ 8�
 (����27 & ;'* ��P ��0���

;'* ��	$21 Q25� ��	�9. Roldan-Ruiz et al. (2001) 

 `$�# 2@# & $�	/ (@�C
X +��� E(�
�
C��
6
��
 �0 �

�. 6��% /*  *� ('�2# $��� �$ [#�5� D�. �	* A�*

 ��121$ `�0��1(� ��
*$  8�
 �� 6MK�5� $��� �$ 6B

(� 
*���P�# �$�F � . $*�M� `$�I
 (7�B $�*�� (32# �$

V&��� O�@M
* /* "
�� 6
��
���1/�' 2r* �$ 6B (	�0 ��0

6N5��{���B* �$ �* ;'* ��P �$�L �0(� $$21 

(Khayyam-Nekouei, 2001) .% ��	�9 ���i�0 `�	2

AK\ U�B U%�� 8�
 V2%��� �	 (
X �$ `��@	 ��0



�[>                    ������	
� �
�
�� ����  �	��	 �
���� �

�� �� ����� 

 (
X 6
*83 $�
	* �# ;	��
 �$ & ��P Y�C?� "�*�%

 & �$*$ >0�B *� �&$ "�*�% `��� V�7RC3* c2C��

 A	�I� 6M��% f	 6# *� �&$ "�*�% (0�1 (CL(� ��B  

(Khayyam-Nekouei, 2001; Roldan-Ruiz et al., 2001).  

E+��
� �$ * p	�C
 +��� 6B $*$ `��
 >0&Z9 �	

 ��# �$ �$�	/ (@�C
X6
��
 �0 $�*$ $�%& ('�2# $��� �

 6B(� 
*��6��
2# �	&�� �$ � ���� ����# (LRF* ��0

�P�#.  A��
�C9 /* (B�L (�3*$ D�)�* O���� �2�2#

6F2. �$ �$��C'* & �S# 2�j@� �*2# ��
\ �W�# ��0

 (.��_� & (M�I=(� �P�# �j� `*��. 6#�$�� � ��0G9 

)`���F* e���� �#( EV3 )$&20�P e���� �# ( &L6 ) �#

 e����	��'� (# �#� /* >s��  6��# 20 �$ �S# D21 6#

(� $�����9 �S# 2n
 /* ��K�� 29 D�)�* `*��.�
$21. 

 ��# $�	/ (@�C
X 6�F�7 (32#6
��
 �0  ;'* `\ /* (B�L

6B {���B* �	* /*{���
X �	 & �0
\ A3*$ ��0& ��  8�


{����76
*2B ��0 �*)Extreme Phenotypes( (� `*�� 

6��
2# �*2# U'��� ��0*�	�
�B `*��. 6#(LRF* ��0 

�$ 6C	�*& 6M'�� ;�%��0 (I�B2� �# `*�� W�#�S#��K�� 

 8�
& & ��S# d��5� V��F�_3 U�B2�67��. �*  �$

9�X&2$2B �$��C'* (LRF* ��0 .  
 

REFERENCES 
1. Bean, E. W. (1972). Clonal evaluation for increased seed production in two species of forage grasses, 

Festuca arundinacea Schreb. and Pheleum pratensis L. Euphytica, 21, 377-383. 
2. Clemence, T. G. A. & Hebblethwaite, P. D. (1984). An appraisal of ear, leaf and stem 14Co2 

assimilation, 14C-assimilate distribution and growth in a reproductive seed crop of amenity Lolium 
perenne. Ann Appl Biol, 105, 319-327. 

3. De-Araujo, M. R. A. & Coulman, B. E. (2002). Genetic variation, heritability and progeny testing in 
meadow bromagrass. Plant Breed, 121, 417-427. 

4. Elgersma, A. (1990). Genetic variation for seed yield in perennial ryegrass. Plant Breed, 105, 117-125. 
5. Estilai, A., Ehdaie, B., Naqvi, H. H., Dierig, D. A., Ray, D. T. & Thampson, A. E. (1992). Correlation 

and path analysis of agronomic traits in Guayle. Crop Sci, 32, 953-957. 
6. Fang, C., Amlid, T. S., Jqrgensen, Q. & Rognil, O. A. (2004). Phenotypic and genotypic variation in 

seed production traits within a full-sib family of meadow fescue. Plant Breed, 123, 241-246. 
7. Golinski, P., Kozlowski, S., Broda, Z. & Hikulski, W. (2005). Prospects of grass utilization in Poland 

and new approaches and goals in grass breeding. In: Zwierzykowski, Z. and A. Kosmala (Eds.). Recent 
advances in genetics and breeding of the grasses. Institute of Plant Genetics, Polish Academy of 
Sciences, Paznan, Poland. 405pp. 

8. Griffiths, D. J. (1965). Breeding for higher seed yields from herbage varieties. J Nat Inst Agric Bot, 10, 
320-331. 

9. Ha, S. B. (2000). Transgenic tall fescue. In: Y. P. S. Bajaj, (Eds.), Biotechnology in Agriculture and 
Forage. Springer- Verlag, Berlin. 

10. Herrmann, D. (2005). Characterization of genetic diversity and molecular dissection of seed yield and 
persistence in Swiss Mattenklee (Trifolium pratense L.). Ph. D. thesis. Zurich University. Zurich. 
Switzerland. 

11. Jafari, A. & Javarsineh, A. (2006). Estimation of heritability and gain from selection of yield and quality 
of forage in parents and half sib family of tall fescue. In: Proceedings of the 1th Iranian Forage Plants 
Congress, Aug. 9-11, 2005, University of Tehran, Tehran. Iran. 

12. Kasperbauer, M. J. (1990). Biotechnology in tall fescue improvement. CRC Press, Boca, Raton 
13. Khayyam-Nekouei, M. (2001). Germplasm collection and molecular detection of endophytic fungi in 

Iranian tall fescue (Festuca arundinacea Schreb). Ph. D. thesis, University of Putra, Malaysia. 
14. Kolliker, R., Bollerr, B., Majidi, M. M., Peter-Schmidr, M. K. I., Bassin, S. & Widmer, F. (2008). 

Characterization and utilization of genetic resources for improvement and Management of grassland 
species. In: Yamada, T. and G. Spangenberg. Molecular breeding of forage and turf. PP 55-70. In: 
Proceedings of the 5th International Symposium on the Molecular Breeding of Forage and Turf. 1-6 July. 
Sapparo, Japan. 

15. Kolliker, R., Herrmann, D., Boller, B. & Widmer, F. (2003). Swiss Mattenklee landraces, a distinct and 
diverse genetic resource of red clover. Theor Appl Genet, 107, 306-315. 

16. Majidi, M. M., Mirlohi, A. F. & Sabzealian, M. R. (2007). Path coefficient analysis of fescue seed yield 
and its components affected by fungal endophyte. J Sci Tech Agric Natural Res, 11(41), 177-188. (in 
Farsi). 

17. Majidi, M. M. (2007). Basic breeding studies in tall fescue germplasm. Ph. D. dessertaion. Isfahan 
University of Technology. 



  �����: � �! �	"#	 � 
$% ��&��� �'
�%���( 
� �)�*+ �
� ...  �[� 

18. Milthorpe, F. L. & Moorby, J. (1974). An introduction to crop physiology. Cambridge University Press, 
Cambridge, UK. 

19. Mohammadi, S. A. & Prasanna, B. M. (2003). Analysis of genetic diversity in crop plant: Salient 
statistical tools and considerations. Crop Sci, 43, 1235-1248. 

20. Nguyen, H. T. & Slepe, D. A. (1983). Genetic Variability of Seed Yield and Reproductive Characters in 
tall fescue. Crop Sci, 23, 621-626 

21. Pavetti, D. R., Sleper, D. A., Roberts, C. A. & Krause, G. F. (1994). Genetic Variation and relationship 
of quality traits between herbage and seed of tall fescue. Crop Sci, 34, 427-432. 

22. Roldan-Ruiz, I., Dendauw, J., Van-Bockstaele, E., Depicker, A. & De-Loose, M. (2000). AFLP markers 
reveal high polymorphic rates in ryegrasses (Lolium spp.). Mol Breed, 6, 125–134. 

23. Roldan-Ruiz, I., Van-Euwijk, F. A., Gilliland, T. J., Dubreuil, P., Dillmann, C., Tallemand, J., De-Loose, 
M. & Baril, C. P. (2001). A comparative study of molecular and morphological methods of describing 
relationship between perennial ryegrass varieties. Theor Appl Genet, 103, 1138-1150. 

24. Sleper, D. A. & West, C. P. (1996). Tall fescue. PP. 471-502. In L.  E. Moser et al. (Eds.). Cool season 
forage grasses. Agron. Monogr. ASA, CSSA and SSSA, Madison. 

25. Spangnoletti-Zeuli, P. L. & Qualset, C. O. (1987). Geographical diversity for quantitative spike 
characters in world collection of durum wheat. Crop Sci, 27, 235-241. 

26. Vellend, M. & Geber, M. A. (2005). Connection between species diversity and genetic diversity. Ecol 
Lett, 8, 767-781. 

27. Wang, Z., Hopkins, A. & Main, R. (2001). Forage and turfgrass biotechnology. Crit Rev Plant Sci, 20, 
573-619. 

28. West, C. P. (1994). Physiology and drought tolerance of endophyte infected grasses. PP.87-99. In: C. W. 
Bacon and J. F. White (Eds.), Biotechnology of Endophytic Fungi of Grasses. CRC Press, Boca, Raton. 
274pp. 

 


