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    Aegilops crassaا يگندم ن يهاپيتوتيس ييشناسا
  زكننده آنهايمتما يختين صفات رييران و تعياز ا
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  چكيده

  

����� ����� 	
�� ��� ������ ����� ��� �������� ����� )A. crassa (��
� �� !"��
#$  	%��%&�� �'�� � *�+,� -�.% /� 0���1 2'� '3 �
 "��������+��+� � '�+%��+�4�  3���

���
� ��+1�5 ���6 .�.� 8��� �
� ������1 9�� �:;% 	;	%��% ��� ��� �
 ����� ����
������< ����� )���� "���= 	
 (� '3�<�+������+< >�����?@� ' �� �3 �	%��% ��� ��
� 
������� "���� �� .� 9��A����+%��+�4� �+% �
����1 B��+��+� 3 3��'� '�<�+� �3 >

���������� ����� ��
� ���< �� "����3��% � .��<�+������+< >� �	���3 ��  C'/��'�� D�E /�
 /�#F/H±II/JK �� �+�'�4)�<���
�C'/��'�� L ( �<MK/H±$F/I �� �+�'�4)0�<�� �<� L

C'/��'�� ( C'/��'�� D�E N��+� �
OH/H±OJ/JJ �� C�%� P� D�E ' �+�'�4II/JF# 
���'�43�
 �+ .<� >C'/��'�� �� � �3�<�+������+< >��  ?� 	
C'/��'�� ��� 0���� M! I 'JK 

�+���+� Q�% /��� ' 03�
 R� LK �+���+� S�� Q�% /� C'/��'��� R !�%3�
 �:;% 0/��%� 	�
'/�
� <�< 	
 �T%� C'/��'���U JH/H±$H/J !J$/H±J#/O ' JO/H±IM/J ����� 03�
 �+�'�4 .

��<�+���?@� >��� D�E 	� �C'/��'�� ���  /� "�F#/H±VF/JO ���+�'�4 )�<���
� L
C'/��'�� ( �<KM/H±FK/$ ���+�'�4 )�+��<���C'/��'�� L (W<�� ��� 3�� . D�E N��+�

� �3 C'/��'���� L�<�+� >OK/H±KF/JH �� C�%� P� D�E ' �+�'�4KV/OJ$ ��3�
 �+�'�4 .
<� >C'/��'�� ��� ��� L�<�+�/� X�<��= > �+���+� Q�%�A' 3�
 R�  0���� C'/��'��K  	


�+���+� S�� 9��Y�'/�
 �:;% 0/��%� �
 R�  C'/��'��HO/H±$#/J �� 	� ' 3�
 �+�'�4
'� �
 0������ �Z�� C'/��'�� ���  0����K! # 'JH <�< 	
 �T%� 0/��%� 	� !���3 3��'� U

HV/J !HV/O  'FM/J ��3�
 �+�'�4 .�+%��.� "��/� B� 	;+��>�<� ��  9�ZY ��% /�
��A�1����4� ���3 C��5 [�� ' C��5 \%� !]^�� _�
 D�E !Q�Z<�� 9�ZY 	� 3�3 "�`%� 
 9'�Z<���� ��3� � '3 �3�<�+������+< >�����?@� ' �� ��� ����
 ��
��
 '�� /� L� 9�ZY L

�� "��< ��
� ������� ��� Q�% '3 L�<�+�3��% 03�Z+�� >.  

  

���! ����� :واژهاي كليدي�� ����<�+�����1 !>��+��+�0������ !.   

  

  مقدمه

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

�$� (��$* ��� �#", (Van Slegeren, 1994) .�"-�� 

&
�' "/0 %	(��)*1�1% �0 "-�� 2�
�	 3�� ��#",  &, +
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"4�� �5 61	7�89 ;*��<�=��� >"	?� @A� !,"B* C

�� ��#", .!,"D� �% ��<�=��� 6��	?� ,* �&
�' "/0 

��	 �$����$ ��$(*6 %1�E� + C@A� "
 �	%"0  "F
� 61

1�1%0 2�= "/0  G41+�H�� ��#", (Zohary, 1966) . ",

4"41 ID
 &, &���� ��$ ��$(*�0  !�"?� �%&
�' "/0 

��	�*�� + 2�?	1+1 �% &J �$��	, K�B !*"4"�# L���	 

 M41 ��#(Sax, 1922) �J*1�"F 13'%�E�� >"#�0  1�

�
� !�"?� ��",�%*?� �
� N"���1 +*?� ,*1 �	 �&
�' "/ 

 M41 &�#�
)Kihara & Tanaka, 1970( .DO�* �% >"D

�� "A�� %���	"/ �$��0 ��$ ��$(* 2�
� &J %1% K"A
 �

PE,�  61&
�' "/ �,*�# �"*% 2�
� &	(��)*"/�0 %1��10 

M41 .<"H �%*9�, &?� PE, �% "F
��  61&
�' /" Q�** �

&�="	 �
1DO� &�1%1 �% R*J >"D*$ 1�"F* &J %�J %"F�A

	��?0 &
�' "/0 , 61*1 ���/% R&�=� �	 �2�
� "/0 

Q�**�	1 &, &�="	 �&
�' "/0 ��$ ��$(* �%�, �	1 "	 �% "F
� �

5�  >��7 &, !�"?���E� �1%0 ���6",*��1  %��

&�="	 �
1 (Kihara, 1963) .  

 K��J"�� ��O� 2�
�0  �%�� ���	"4"�# �$���	 

 &-/ K� S"41 �, &J RM41 ��#&
�' "/0 ��$ ��$(* &, �

� &�4% ��4TJ ��,0 �
�# .	?� 1 61	 !�"# "/��4TJ �

 2�
�D �� �#",  !�"# &J	% &
�' U	(��)* + �V  &
�'

��$ ��$(* ��� �#", (Badeava et al., 2004) .	?� 1 61	 �

&
�' "/0 ��$ ��$(*�� �	"41�J �$�� �� �#",  !�"# &J� 

4*���*(��$1��� W*� (2n=4x=28, D1D1XX)  +

(��$13X/*� 2n=6x=42,D1D1XX D2D2) (�� �#", . �%

<"
� >"E<"Z�* K�# M�� 32+6��+�J "/0 �*6�0  �%

+%[� �*'0 ,*�� �	(��$1��� "41�J �$��*(��$13X/ + �* �

(��$13X/ !?# &J M41 ��# �%1% K"A
*+% 61 �[� �*'0 

,*� ��	(��$1��� "41�J �$��*�� + �	#�("� �$���  &,

M41 ���� %��+(Kimber& Zhao, 1983; Dubkovsky 

& Dvorak, 1995) .  

��	�$�� 1�1% "41�J0 \", &��%�	  ]��� 61

��<�=���	?� H"
 �% + �%�,*4+ &*E�  !�"#)J��* R&

Z��=*��4 RK"��< R�	1 R_1�` R&	 RK"��
"Q=1 RK1�

��J + K"���-J�� /"0 "�<�0 ( I�J1�$	 >��8, + &�="

	 �% 6�/ a�` U&��1% "/0 X�4� �41 +* �"�J + W

                                                                                   
1. Rearrangement 

�%"� "/  �#���  ��J)Van Slegeren, 1994 .(<"
� �%* 3

+%[� �*'0 ,* �&
�' 01 $* &J ��# %"F�A	?�  61

2�
� "/0 ��	(��$1��� "41�J �$��* 2�
� 61 �D  ��	 �$��

#�("��  ;�A��' �5 �% �)4 + ��	%�'&
  ��-A� �	16

 M41 ��	%�' �4"41 >1�**Q�)Badeava et al., 2002( .

�b-/*c�= �*1 &0 % 2�
� &J %�1% %��+	 K� �X	�E� 

 2�
�M �� 61	"4�-J �$���  M41 ���� M4�,(Kihara 

& Tanaka, 1970; Kimber & Feldman, 1987) . �%

4��,� "/0 DNA0 � + M4T$+��J*���J��0  K"A


 M41 ��# �%1%4 &J*���*W "/0 (��$13X/*(��$1��� + �* �

��	1�1% "41�J �$��0 4 ]�
* L4T$��D2  ", &J �%�,

K�-4T$ &-/ "/0 &
�' "/0 %	(��)* ��# &�9"�# �

 >+"����� �#", .$ ��d �/* &J M41 ��# %"F�AD2  1�

4 2�
� 61 M41 �?-�*-4T$��� ��	#�("� �$��� 

 �#", &�=�')Tsunewaki, 1993 .(b-/�* C@A� �

�� �% %���� 2�
� +% &J M41 ��#	"41�J �$��0 

(��$1���*Q� e"4"41 �** �	 M41 &�="(Zhang & Dvorak, 

1992; Tsunewaki, 1993).  

 �%	��?0 % >"E<"Z�	�X 4��, ",� ��  &
�-


��	","� +% ��# C@A� ��AJ ��d 61 "41�J �$���	 

 �% &=�5 +%&
�-
 "/0 (��$1���*M41 �%1% f� � . ��d �/

 61 �PE, �%&
�-
 "/ M41 ��A
 2"
1 �	"� &,"� K1�	1 0

)Badeava et al, 1998  .(]�
 0��,�1�
 c�  0�X<1 +

+%[� �*'!O� �% 0� )(ISH  2�
� 2+6��+�J �%X   +D  

(��$1���* &-/ 61 >+"��� �&
�' "/0 ��	 "41�J �$��

(��$13X/* �# �%1% K"A
 �(Badeava et al., 1998) .

Z,��	1 &?	Q� �**���6", M�E, >1�*�� 1 �% &J	 �&
�-
 "/ 

5 �%� 16 &
�'�	  �%"�=1 _"��1�� �#", .��,�1�
0 ]�
c  +

�X<10 /*��	41�* 2�
� �% !O� �% K�D2 (��$13X/* �

9*�� �#* 2�
� 2+6��+�J &D ��	#�("� �$��� �� �#", 

(Friebe et al., 1992; Badeava et al., 1998) .

�b-/*1 �	, &�1%1 �% K"DDO� �*�� &J �
%�J K"	 �$��

(��$1��� "41�J*1�1% �0  �% ��1�/"� M�� +%

2+6��+�J "/0 )H  +M ( 2+6��+�J + �%�,H ,* ��A

���4"��	 2+6��+�J + UM ���4"�� g"4	 U�� �#", R

                                                                                   
2. Aegilops comosa 
3. C-banding  
4. In situ hybridization 
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   �!�"
�	
#�� �: $�%�&�' ��'(� �" �)(� *�Aegilops crassa ...  ��+ 

<"H �%*(��$13X/ �% &?* ��  &J %�1% %��+ ��1�/"� M��

 2+6��+�JM  2+6��+�J +H ��� 61 1�(��$1* + &�=�' �

��4* 2�
� 61 1� ��1�/"� �D2  +� �, &J0  2+6��+�J5D2  

 M41 &�=�' R%�1% �1�B(Badeava et al., 1998).  

Pfosser et al. (2006)  ",�61�
1 �*'0 �* K13DNA  

&��/ 10 4�,*"4��= �"X�4% &�	�����0 K�# &="c1 R	 61 "

 K%1% M4%	 2+6��+�J U	+6", "0 �+6��+�J� 1�  �%

��	�*\ + &<"?	� "/0 BT� 61 !7"H� ,* �1%+"d + 2��' �

@A�*�
%1% C .�* K13DNA  &��/ 01 1	' �* �% K"/"

"D�	� ", &�* K13DNA &��/ 01  &J "F
� �%1�
"9 L/

	(��$�*�0 �� �#", 1 + �# &�4"O�	4��, ��  %1% K"A


��-J	 hZ4 �% >+"�� �DNA , �%*' �* K"/"	(��$�* �


� +*��$ �(* ", �,1�, �i�/� %�� �#", .1	, %1�=1 �* K"

"4��= l+� 61 &J �
%�J	�����0  K1��` &,	 l+� U

1�, �m�� + K"4�0 @A�*' C*
� K"/"*(��$�* + �	(��$�* �

�� + 2��' �%	�* &<"?�� K1�� %�J �%"��41 .  

("
� 61� 1 �% &J	�"J K1�0  &E<"Z� n�89 �%

W*���*4 "/0 ��	"41�J �$��0 ��,� 1	 >��7 K1�

1 61 o�/ RM41 &�=�X
	DO� �*"4"�# ;�	 1	 �

W*���*4 "/ �b-/ +*"4"�# ��	 "/�X
"A
0 

��<�=���	?� "-��	4 ]�
 +% ����J3*���* + 1��� W

(��$13X/*1 �	' �* �"�� �#",.  

  

  ها مواد و روش

� �������	  

1 �%	DO� �* 61 ;pq �� &
�-
	"41�J �$��0 ��,� 

1	� I@, G4�� &J K1��
*"9r + U	m�1�� ��  &�4��

F� + sT71*=1�Q� ;5"�� 61 �t, + �"F
 &*"�	  a��@�

u-� �+�0 %�' �%"��41 %�, ��#	 �) �+���.(  


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

1�,0 E�**(��$ hZ4 �*�0 ��	"/"41�J �$��0 ��,� 

1	"4��= �"X�4% ", K1�	�����0 )K"-<� ��AJ M9"4( R 61

�� &
�'	#�("� �$��� (��$ hZ4 ", �/"# K1��` &,*�0 

 C@A�)%	(��)*� (�# �%"��41 )1�, K�d0 E�** hZ4 �

(��$*�0 	", C@A�"
 &
�-
 U	 61 �	 L/ &
�-
 U

(��$ hZ4 ", K� �%1�
"9*�0  �% "� %�J �%"��41 C@A�

1	�� 61 "�	#�("� �$���  �%"��41 �/"# K1��` &,

%�J	L .(�, �"J l+� l+� S"41 Bagwell et al. 

(1989)  &J �%�,1�,0 -@�*(��$ hZ4 �*�0 &
�-
 "/0 

��	"D�61 "41�J �$��	 ��4���= >�# M��
 &�

&
�-
 "/0 ��	�� �/"# &
�-
 ", "41�J �$��	 �$��

#�("�� )P2/P1 (%�' �%"��41	� . �/ 61 [�, �"Fd 1��,1 �%

 LH &, &
�-
�cmV/� !91% �% lv��� @�41 �=", w1�

)���O�A ("�% �%0 eT�"J _"�1 %�' %�9	 �)���O�A :

6"41�� !-`0 &��/ "/ 
1 [�, 61 1� 2"�� �/% .( �)4

�
")4�4* 61 !7"H K�	="7 U� "
	K�� mv�� =* ���

 ", &�1%1 �% + ��#lv�p��  ���O�DAPI ) ���O�B (

1�, !B1�H0  >��� B%*%�' N��@� &D	 �) ���O�B :

 !-`x
� 3*��0 &��/ "/  2"
1 1��� �/% .( �)4

�
")4�4* K�&��/ "/ 4��= �"X�4% ",*�����0 CA-III 

<"
�*�
�# 3 )Bagwell et al., 1989 .(  

� ��������!���"  

4 >"E<"Z� ��y�� &,*�
���*?�  61L��	�� "/0  z�


�	+� �, &A0 ="7 t{"J� ��$ �%0 %	�# �%"��41 I .

1�,0 1	� ���O� ", "/�t, 1��,1 ��y�� � �+1� g)�:� ( &,

 >���� B%*
��` �c &D� 1�, + �
�#0  K%�+� M4% &,

��	� L��	&A 10 "�% �%0 ��  &��%��
"4 %1�' +�0 

="7 t{"J� ��$ �%0%	�
�# �1% &
1�� I .L��	�� "/0 

' 61 ���� M4�,*&b/"���O� �% R"/ i�/*�J+��� 

(�J*<��*"�% �% �0p��  &��%��
"4 %1�' �* �% + �"-

 ���O��<	?��� )Lewitsky (�|�*%�' M	�
� . �)4

 z�
&A	� "/  �%NaoH 	"�% �% �"��
 U0 p�  &��%

��
"4 %1�'  >�� &,��B%*/ &D*<+��*� ��41 ", + 3	 K+�

�J��"-/*�*"�% �% �0 �����  &��%��
"4 %1�'  &,

 >���p  M`"4x
� 3*��0 �
�#(Agayev, 2002; 

Zarifi et al., 2005) .  

� >"E<"Z� MF�*,�?4+�?� 1�,0 , 61* K%�, �

%	 ��1����4 "/ 3
� 61	4 L*�# �%"��41 6"�.  �%	 ��ZB U

41*�41 �* U�V � &
�-
 l1�?41 �7�%*,�?4+�?� 

F�*%�' &	("-�'�3, ", + �� X����6"="�� &O�7 }�$ R0 

�1%���?` ~4"��0 %�'	1�, + �0 F�*�"J &	��* + W

"/���1�"$0 2+6��+�J "/ +6", ��5 !�"#0 �"��J )SA( R

+6", ��50 ���, )LA("/+6", M��
 R )AR( C9"# R

��+��
"40 )CI ,*+6", M��
 �X
"0  !J ��5 &, �"��J

2+6��+�J(� R*��+��
"4 W0  l+� S"41�,Levan et al. 

(1964)��1�/"� R )Sat(��
 ��5 �7�% oT�91 R� 
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���                    ������	
� ���� ����  �	��	 �
������ � �
� ����� 

��'�3,	��?d�J + �	2+6��+�J � )DRL (%��
 ��5 R� 

2+6��+�J )RL(% K+�% K%�, K�"D��"
 C9"# R

�+6��+�J� )A1(, K%�, K�"D��"
 C9"# R* �

�+6��+�J� )A2(�?#��d �7�% R� )TF(%����= R  

�+6��+�J� 1�, +0 E�**Ec+ �*��"?� M�  &E<"Z� +

�"J K�"D�	��*)� ��
�*W"/0  +% �+�� 61 &E<"Z� %���

K�"D� STJ &=�5 )SC ( l+�Stebbins (1971) 

�# �%"��41. 1�,0 6�1	,"� 1	2�
 61 "/���1�"$ �  �13=1

Micromeaser �# �%"��41 )Zarifi et al., 2005.(  

!������� #��$�%	 ������ ���� ��&  

6�1 ��y�� &,	,"� ��<�=���	?� �� &
�-
 �/	 �$��

 �% "41�J	 + ��5 &, >�J U ��`  	 U  ���  + &�7"=  

&��, "/0 %� !91%	 aV  ��
"4  ��� �%  ~<"B  	 U s�5 

=%"8� eT�"J z��,� %�' MAJ �1�?� &4 ",	� . �%3
"$

-J M�7� ��' ��` R&���4 �% &b���4 %1�E� !�"# 

&���4 ��O� )��*� ���(6 [�, %1�E� R	 ��' ��5 R&#�9 �

&���4 ��O� )��
"4 ���(R %1�E� R&b���4 �% �t,  ��`

&b���4 2��' )��*� ���(R &b���4 2��' ��5 

)��
"4 ���( RLd�$ [�, ��5  R&B"4 �% ��' %1�E� 

)��
"4 ���(&���4 ��5 R )��
"4 ���(&���4 �ZB R 

)��*� ���(&B"4 �ZB R )��*� ���(&
1% ��5 R )��
"4 ���( R

&
1% ��` )��*� ��� (]"���1 + )��
"4 ��� (1�,0  �1�?� �/

 S"41 �,V =%"8� &��,� 	� + M#1%"*X
"* �V  �% &��,

&	3� "/ # �%"��41�.  

  
,�)-�/ 0�- 12� � *)�3��4 56' '	�7 84���9; *
�; �	��	 ���<  

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

����� ������ 4x �� ����� 4x !  

"#$�  4x �% "#$� 4x  &  

"#$�  4x �' �(�) ��*$�(�+
  4x  �  

,��-  4x �. ��*/0 4x  1  

��*/0  4x 12 $�(�+
�(�) ��*  4x  3  

�(�) ��*$�(�+
 4x 1! �(�) ��*$�(�+
  4x �  

�(�) ��*$�(�+
 4x 1& 4$	56 4x  %  

��7/���8 4x 1� ,��- 4x  '  

4$	56  4x 11 "#$� 4x  .  

��7/���8 4x 13 ,��- 4x  !2  

��7/���8 4x 1� ����9:(	 ;�����<=  4x !!  

��9�>�8 4x 1% ��7/���8 4x  !&  

�(�) ��*$�(�+
 4x 1' �(�) ��*$�(�+
  4x  !�  

�6�� ��*$�(�+
 4x 1. ��9��� 4x  !1  

"#$�  4x 32 ,��- 4x  !3  

�58��  4x 3! �(�) ��*$�(�+
  4x !�  

�(�) ��*$�(�+
 4x 3& ��9�>�8 4x  !%  

,��-  4x 3� �(�) ��*$�(�+
  4x  !'  

����� ������ 4x 31 "#$� 4x  !.  

��7/���8 4x 33 ����9:(	 ;�����<=  4x  &2  

�58��  4x 3� "#$� 4x &!  

����� ������ 4x 3% "#$� 4x  &&  

��9���  4x 3' ��9�0�� 4x  &�  

��9�>�8 4x 3. ��*/0 4x  &1  

��7/���8 4x �2 ��*/0 4x  &3  

��?� ������ 6x �! ��9�>�8 4x &�  

��?� ������ 6x �& ����� 4x  &%  

"#$�  6x �� ��7/���8 4x  &'  

��7/���8 6x �1 ,��- 4x  &.  

��?� ������ 6x �3 ��7/���8 4x  �2  

��?� ������ 6x �� ��7/���8 4x  �&  

��?� ������ 6x �% ����� 4x  �1  

    �(�) ��*$�(�+
  4x �3  
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#�� �: $�%�&�' ��'(� �" �)(� *�Aegilops crassa ...  ��� 

  

�b-/*MA/ � J M�7*�� !�"# :�#� >%"`  

)��1	 �%"��q���� &��%� � 
*1 &-	 �%"�����q� 

 &��%V � ,1�9* 61 ��-J ���� &��%(&B"4 x
� R  

)��  x
� LJ 3�4��  x
� �$ 3�4V� 
1�{�1� + 3�4  

q � 
1�{�1�('���?# R�  &���4 ��O�)�� 9*��  ����?#

� �  G4���V� L?O�( 2��' x
� R)�� �4*� ��  "� 3��B

�FB� 10 � � 
1�{�1� 4 "�*�"(2��' z�J R )��  z�J �B"=

� �9*��   LJV�  G4���q�6	 %"(Ld�$ x
� R )� �  3�4

� �  %�6� � I��,(&B"4 z�J R )�� z�J �B"=�� 9*�� 

 LJV�  G4���q� 6	%" ( &
1% M=", +)� � %��0  

V � 
&-*#*&A 10 q� #*&A 10 (1�,0  &
�-
 �/	 M#1%"

%�'	� .@A� ��y�� &,*��<�=��� >"�7 C	?� -J� 

"-��	 ����J3W*���*4 0"/ (��$ 13X/*(��$ 1��� + �* 61 �

 K��6�t �41*1�, + ��A
 M�� M
%�0  >"�7J*��  61

�
"� K��6�	��� %�' �%"��41	� (Ranjbar et al., 2007).  

  

  ج و بحثينتا

����� ������������  

E� ��y�� &,**(��$ hZ4 �*�0 pq �� &
�-
	�$�� 

"41�J0 ��,� 1	�5 61 K1�	"4��= �"X�4% ;	�����0 R

� M��
* K13DNA  61 [�, &��/&
�-
 "/0 ��	 �$��

' + "41�J*�� �/"# �"	 �$��#�("��   %���  &E<"Z� �1�B  

M=�' . 1��,1 �%	' 61 &
�-
 U* ���O� �% 1� �/"# �"

 + �%�J %�9 w1�@�41&��/ "/ 4�, 1�* &�DAPI  

x
� 3*��0 $ "� + ��#* UG1 )�� ( >�# + K�

 ��4���=&��/ "/0 %�# C@A� K� . �% &J ��Z
"-/

!?# )A� (� ��/"A�� �J*�� �� L	#�("� �$���  �,1�,

p� +  ��4���= >�#&��/ "/  %+�H �%q��p�  +

�c	Q� ~** 61 ��-J >1�V% �� �#", .4��, ", �)4� 

 + �/"# K"�3-/&
�-
 "/0 4��, %���� $ �"'�/* UG1 

 ��4���= >�# +&
�-
 "/0 4��, %���� � ' �,1�,* �"

4��, %��� &
�-
 ��� M4�, �/"#� (��$1���* �y
 �% �

�
�# &�=�' .��Z
"-/0 # �% &J!? B�  ��/"A�

�� %�# $* ��"-# U� ,* �X
"	�� &
�-
 U	 �$��

"41�J0 (��$1���* ��� �#", 1�1% &J0  �����  >�# +

 ��4���=��� ����  >�# + �� &, M��
 &J M41

 �/"# ��4���=�  �,1�,�� �#", .!?# �% "�1 C�  &
�-


$* U� 1�1%0  ����V ��4���= >�# +��� ��i� 

# + �� &, M��
 &J RM41 �/"# ��4���= >��  �,1�,

� &J �%�,�*	�� %��+ ����J �	"41�J �$��0 (��$13X/* �

 �%&
�-
 "/0 1	 K1��� �#", .1 �%	DO� �*4��, ", ;� pq 

�� &
�-
	��, "41�J �$��� 1	 K1�p� 4 &
�-
*���* W

(��$1���* �)(D1D1MM + q 4 &
�-
*���*(��$ 13X/ W*� 

D1D1MMD2D2) (%�' C@A�	� .&d�'1  %��+

W*���*4 "/0 ��	"41�J �$��0 (��$ 1���*1 �% T�B �	 K1�

 %�, ��# l�13')Kihara, 1957 (<+� 1	<+1 l�13' �* �

�� %��+ �",	"41�J �$��0 (��$13X/*
 1� �*1 �% 3	 K1�

 K"A
�� �/% .1 61	1�, >"E<"Z� �% >1�J &, l+� �0 

E�**( ��$ s�Z4 �*�0 &
�-
 "/0  ��# �%"��41 a��@�

1M4 . &?
"�dYokoya et al. (2000) 4��, ",�  hZ4

(��$*�0 �� "4��= l+� ", 6� !' &
�-
	�����0 s�Z4 R

(��$*�0 ���@�� 1 �% 1�	 ��� �
%�-
 l�13' &
�-
 .

DO� &, &��� ", �$*��B + �c"H ��# 2"
1 >"D� , &

"4 ��= �"X�4% K1+1�= ��5	�����0 	B% �"X�4% U* + ;

1�, MH1�0 E�**Z4 �(��$ h*�0 ��	 + �%�, "41�J �$��

�b-/*' &, 1� &��7 !B1�H �*4��, %��� �"�  %�1+

�� ��J . K�d	1�, Ud�J [�, &?� U0 �61�
1 �*'0 

(��$ hZ4*�0 ="J� �� �#",.  

� ��������!���%	  

1�,0 "�*	-51 + �*"�
 61 K"�	(��$ hZ4 }*�0  61 !7"H

"4��= �"X�4%	�����0 &
�-
 0"/ (��$13X/* �(��$1��� +* �

�5 61 ��# &�9"�#	4 >"E<"Z� ;*��<��0  61 �%"��41 ",

$ l1�?41 l+�*
 &�=�A*4��, %��� 3� M=�' �1�B .

4 >"E<"Z�*��<��	?� "�
	 >"E<"Z� 61 !7"H }

"4��=	�����0 "� 1�*	+ �%�J �  K"A
   %1% &J  &
�-
 0"/ 

��,� 1	 K1�1�1%0 � (��$ hZ4*�0 (��$13X/* + �

(��$1���* ���  ��#",)!?# "/ 0�  +�.( F� 61 �$* &

�"J	��*1 W	4 +% �*���* 61 �%"��41 ", WV  &O�7

6"="��04 �% R*���*(��$1��� W*�����, ��5 �	 �

 2+6��+�J)��"-#� (pV/�±ii/�� �* ��5 + ���+�?

�"��J ��	2+6��+�J � )��"-#�� (��/�±qV/i �*���+�? 

���4"�� +% �/ +	 U�� ��#",.   
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� ����� 

  

  
  

  
  

  

1#�>/  8('
��? @)�DAPI ) 
�2�x(�&C� �	)D% �  �)
�2�y ( ���3% 84���9; )�� ���)A( �"��" � ���3% )�� ��� �

)�3��4	�&% )B(� ���3% )�� ��� �  )�3��4	EF� �"��")C(  
  

  
 1#�� / )�3��4	�&% $�%�&�' �	 �"��" G�  

(Aegilops crassa) ��� =x� =n� 

  
 1#�� / )�3��4	EF� $�%�&�' �"��" G�  

(Aegilops crassa) ��� =x� =n�  
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�* l+� &, 2+6��+�J WLevan et al. (1964)  �**E�

 61 &J �# 2��E� + ]�-���  3� &, 2+6��+�J M��

2+6��+�J "/0  ��"-#� Ri  +�� D,* &2+6��+�J "/0 1	 �

4*���*���4"�� W	<+ �%�, U� 1	"4 2+6��+�J &4 � g

���4"��	��� &, "/+6", M��
 �61�
1 + U* "F
� �% ~

��/�±q�/� R�q/�±�p/� + ��/�± i�/� �* + ���+�?

4 �% 2+6��+�J ��5 G4��� �61�
1*���*(��$1��� W* �

��/�±��/�� �* 2�
� !J ��5 R���+�?ii/�Vp 

�*� R���+�?*X
"*1 �% "/+6", M��
 �	4 �*���* W

��/�±�p/�� R*X
"*+6", �0 ��J�" ��/�±pp/� 

�*� R���+�?*X
"*+6", �0 ���, ��/�±V�/p �* R���+�?

�*X
"*��+��
"4 C9"# �0V�/�� �* LF4 !J R���+�?

+6",0 "/0 2+6��+�J ��5 �% 2+6��+�J ���,��/Vi 

�*+6", LF4 !J R���+�?0 "/0  ��5 �% 2+6��+�J �"��J

 2+6��+�Jp�/�� �* K%�, K�"D��"
 C9"# R���+�?

6��+�J K+�%�+� �i/� �* K�"D��"
 C9"# R���+�?

, K%�,*�+6��+�J �� �V/� �* �7�% oT�91 R���+�?

��
 ��5� ��'�3,	��?d�J + �	 2+6��+�J ��q/� 

�*�?#��d �7�% R���+�?� V�/�� �* R���+�?

&
�-
 "/0 (��$1���*4��, %��� �� 1�1%0  ��1�/"� M�� +%

 �%2+6��+�J "/0  ��"-#� + �� F
� �61�
1 &J��� &, "* ~

��/�  +��/� �*�+6��+�J ����= + ���+�?� 1	 �

4*���*>��7 &, W M41 ��# &�4"O� �	6:  
 2n=4x=28=20m+2msat+2smsat+4sm. 

  

4 �%*���*(��$13X/ W*�����, ��5 �	2+6��+�J � 

)��"-#� (Vp/�±�V/�� �*��/"��J ��5 + ���+�?	 �

2+6��+�J )��"-#��( ��/�±V�/q �*�/ + ���+�? % +

���4"��	 M�� 2"-� + �%�, U2+6��+�J "/ , & 3�

 ��"-# 2+6��+�J� ���4"�� ]�
 61	 U�� �#",  �%

<"H* ��"-# 2+6��+�J &?� ���4"�� g"4 ]�
 61	 + U

 K� +6", M��
 �61�
1��/�±qp/� �*M41 ���+�? . �61�
1

1 �% 2+6��+�J ��5 G4���	4 �*���*W ��/�±�V/�� 

�* 2�
� !J ��5 R���+�?��/��q �*� R���+�?*X
"* �

 "/+6", M��
��/�±�p/� �*� R���+�?*X
"*+6", �0 

 �"��J��/�±��/� �*� R���+�?*X
"*+6", �0  ���,

��/�±��/V �*�?#��d �7�% R���+�?� q/�� 

�*��
 ��5 �7�% oT�91 R���+�?� ��'�3,	 + �

��?d�J	2+6��+�J � V/� �*R���+�? �*X
"* � C9"#

��+��
"40 V�/�� �*+6", LF4 !J R���+�?0 "/0  ���,

 2+6��+�J ��5 �% 2+6��+�J��/Vq �* !J R���+�?

+6", LF40"/0  2+6��+�J ��5 �% 2+6��+�J �"��J

q�/�� �*R���+�?  K+�% K%�, K�"D��"
 C9"#

�+6��+�J� �V/� �*, K%�, K�"D��"
 C9"# R���+�?* �

�+6��+�J� ��/� �*R���+�? &
�-
 "/0 (��$13X/* � %���

4��,� 1�1%0  �% ��1�/"� M�� &42+6��+�J "/0  ��"-#

�R p + �� ��� &, "F
� �61�
1 &J*~ ��/� R��/�  +V�/� 

�*�+6��+�J ����= + ���+�?� 1	4 �*���*>��7 &, W 

M41 ��# &�4"O� �	6:  
2n=6x=42=36m+2msat+2msat+2smsat 

  

"�
	1 �% ���� M4�, }	� �% R&E<"Z� �* W

2+6��+�J "/R ��
 ��5 + "/+6", M��
 R��1�/"� %1�E�� 

"�
 ", 2+6��+�J	 ���� M4�, }Badeava et al. (1998) 

L/ 
1�9� M#1% .4 +% �/ K�"D� STJ*���* S"41 �, W

&=�5 +% �+�� Stebbins (1971) A�  &J ��� M4�,

K"A
 1 ���/%	 ]�c�� ��� �#", �"J &J	��*1 W	 &
�' �

 K�"D���� �#", R	�E� ,*�A �2+6��+�J "/  o�5 &,

� ��+��
"4*
" �)���4"��	U ("-�	$ !*�%�J 1�  �% + �
1

<+1 !H1��*�
�1% �1�B !�"?� & ) �+1���  +� .( �
+�

Q�** C9"# +% >1�TF % +A1 )C9"# K1��` &, "/0 

�+6��+�J K+�% K�"D� 2�`� (4 +% �%*���* %��� W

4��,� ,*, S�?E� &Z,1� %��+ �X
"*_�= C9"# +% � 

�b-/ R%�,*Q� �
+� �** C9"# +% >1�DRL +  A2  )&, 

C9"# K1��` "/0 , K�"D� 2�`*�+6��+�J �� ( +% �%

4*���*, W*D��� &Z,1� �X
"*(��$ s�Z4 S"41�, L*�0 

�� �#", R	�E� (��$ hZ4 &d�/*�0 ,*� ��A*1 K13	 +% �

 M41 ��-J C9"#)�+1�� �  +� .(+	'�� "/0 

�+6��+�J� W*���*4 0"/ ��(��$1�*(��$13X/ + �* �% �

�+1�� �  +� M41 ����.  

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


������,�
����*.� � ���  

"4"�# ��y�� &,�	 "-�� >"�7	 ]�
 +% ����J3

4*���* K��6� 61 Wt )1�,0 -J >"�7� ( +	 K��6� "

�
"�	��� )1�,0 J >"�7*��  (%�' �%"��41	"�
 &J �	 }

� �% K� �+1��  +V M41 ����.  
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,�)- �/ �������7 ��I�� )�3��4 	�&% $�%�&�' 
�   )x4= n2 =28( آژيلوپس كراسا �

�����  Total 
(L+S) µm 

Long 
arm(L) µm 

Short 
arm(S) µm 

Arm 
ratio(L/S) 

CI 
(S*100/(L+S)) 

Sat Type L% S% RL% 

� ��/�� ± 	
/�  �/� ± ��/�  �/	 ± ��/�  ��/� ± �	/�  �
/�	  - m ��/�  ��/� �
/�

� �/�� ± 
/�  ��/� ± �	/�  ��/
 ± ��/�  ��/� ± ��/�  ��/��  - m ��/�  ��/� ��/�

� �/�� ± 
	/�  ��/� ± ��/�  
	/
 ± ��/�  �
/� ± ��/�  ��/��  - m ��/�  
�/� ��/�

� 	
/�� ± ��/�  �/� ± �
/�  ��/� ± ��/�  ��/� ± ��/�  ��/��  ��/�  sm �	/�  ��/� �	/�


 �	/�� ± 
�/�  
�/	 ± ��/�  
�/
 ± ��/�  ��/� ± ��/�  ��/��  - m �
/�  ��/� ��/�

	 �/�� ± 
�/�  �
/� ± �/�  �/� ± �/�  ��/� ± �	/�  ��/��  - m �/�  ��/� 	�/�

� �/�� ± �/�  ��/	 ± �/�  /� ± �	/�  ��/� ± �/�  
�/��  - m ��/�  ��/� �	/�

� ��/�� ± 
�/�  
�/� ± 

/�  
�/� ± ��/�  �	/� ± ��/�  �
/��  - sm ��/�  �
/� �/�

 
�/�� ± 
�/�  ��/	 ± �
/�  
	/� ± ��/�  ��/� ± ��/�  ��/��  - m ��/�  �/� ��/	

�� �	/�� ± ��/�  ��/	 ± ��/�  ��/� ± ��/�  
�/� ± �/�  ��/�  �/�  m �/�  	�/� 	�/	

�� 

/ ± �/�  ��/
 ± ��/�  	�/� ± ��/�  	�/� ± ��/�  
�/��  - m �
/�  ��/� �/	

�� ��/ ± ��/�  ��/
 ± ��/�  ��/� ± �/�  ��/� ± ��/�  ��/��  - m ��/�  
	/� ��/


�� ��/� ± �/�  	�/
 ± �	/�  ��/� ± ��/�  ��/� ± ��/�  
�/�
  - sm 	�/�  �/� 
/


�� �
/� ± ��/�  ��/� ± ��/�  
/� ± �/�  ��/� ± �
/�  �
/�
  - m �	/�  
�/� 
�/


������� ��/�� ± ��/�  
�/	 ± ��/�  		/� ± ��/�  �	/� ± ��/�  
�/��      

�� ��/�
	      ��/
�  	�/��   

��������� �����  = 2n=4x=28= 20m+2msat+2smsat+4sm; SC=1A; A1= ��/� ; A2= �
/� ;  %TF= ��/!" ; %DRL= ��/�   

L :#������� $&'( )���( ��* )m,( .S :#������� ��0�� )���( ��* )m,( .AR :�1���( 234�. CI : .)���5��6 78��)m : .9;�5&6�5�sm :9;�5&6�5� <�6 (

 =(�>� )����5��6 ?�0(Levan et al., 1964) .RL% :.#������� �34� ��* :Sat  .��A�1��SC :B��C0 DE� (Stebbins, 1971) .A1, A2  :78�� )�1

 .B��C0 #$F%TF :.�'G�$&H $I�J DRL%:  .#������� �;�5GH�� � �;�5K�L( �34� ��* $I�J ME58AS%  �L% :78�� )���( �1 NO6 P� �;�1

 B�Q� ?�0�;��� #������� ��* �J A� #��������� $1J .  

  

,�)-�/ �������7 ��I��)�3��4	EF� $�%�&�' 
�   )x6= n2= 42( آژيلوپس كراسا �

����� Total 
(L+S) µm 

Long 
arm(L) µm 

Short 
arm(S) µm 

Arm 
ratio(L/S) 

CI 
(S*100/(L+S)) 

Sat Type L% S% RL% 

� 
/�� ± 
	/�  ��/� ± �/�  
�/
 ± ��/�  ��/� ± ��/�  
�/�� - m ��/�  
�/�  	/
  

� 	�/�� ± �	/�  ��/	 ± ��/�  ��/
 ± ��/�  ��/� ± �
/�  ��/�	 - m �	/�  	�/�  ��/
  

� ��/�� ± ��/�  ��/� ± ��/�  ��/� ± �	/�  �	/� ± ��/�  
�/�	 �/� sm 

/�  ��/�  
�/
  

� 	�/�� ± �	/�  ��/	 ± 
�/�  ��/
 ± 
�/�  �	/� ± ��/�  ��/�
 - m 	/�  ��/�  �
/
  


 �	/�� ± �
/�  ��/	 ± ��/�  
�/� ± ��/�  
�/� ± ��/�  ��/�� - m ��/�  ��/�  ��/
  

	 ��/�� ± ��/�  ��/	 ± ��/�  ��/
 ± ��/�  �
/� ± ��/�  
�/�	 �/� m �	/�  ��/�  ��/
  

� ��/�� ± ��/�  ��/	 ± ��/�  �
/
 ± �/�  ��/� ± �
/�  ��/�	 - m �	/�  ��/�  ��/
  

� �/�� ± ��/�  ��/
 ± ��/�  ��/
 ± ��/�  ��/� ± ��/�  
�/�� - m 	�/�  �/�  ��/
  

 �
/�� ± ��/�  ��/	 ± �	/�  ��/� ± �	/�  ��/� ± ��/�  ��/�� - m �/�  ��/�  /�  

�� ��/�� ± �
/�  
�/	 ± ��/�  ��/� ± �	/�  
�/� ± ��/�  ��/� 
�/� m ��/�  �/�  	/�  

�� 
/�� ± �
/�  	�/	 ± ��/�  �/� ± �/�  	�/� ± ��/�  
�/�� - m �
/�  ��/�  ��/�  

�� ��/�� ± �
/�  �/
 ± ��/�  
	/� ± ��/�  ��/� ± ��/�  
�/�� - m ��/�  ��/�  ��/�  

�� ��/�� ± ��/�  ��/
 ± ��/�  �/� ± ��/�  ��/� ± ��/�  ��/�� - m 
�/�  �
/�  �
/�  

�� ��/�� ± ��/�  �
/	 ± ��/�  �/� ± �	/�  	�/� ± ��/�  ��/�� - m ��/�  �/�  		/�  

�
 	�/ ± �/�  	
/
 ± ��/�  ��/� ± ��/�  ��/� ± ��/�  
�/�� - m 	�/�  �
/�  �
/�  

�	 ��/ ± ��/�  ��/
 ± �	/�  ��/� ± ��/�  �	/� ± ��/�  ��/�� - m ��/�  �
/�  ��/�  

�� ��/� ± ��/�  ��/
 ± ��/�  
�/� ± ��/�  
�/� ± ��/�  
�/� - m �
/�  	�/�  �	/�  

�� 
�/� ± �/�  
/� ± ��/�  �/� ± ��/�  ��/� ± �
/�  ��/�	 - m ��/�  ��/�  �/�  

� ��/� ± ��/�  ��/� ± ��/�  
�/� ± �/�  ��/� ± �	/�  ��/�� - m ��/�  	�/�  �	/�  

�� ��/� ± ��/�  ��/� ± ��/�  ��/� ± ��/�  ��/� ± ��/�  ��/�� - m ��/�  	�/�  ��/�  

�� 
�/� ± ��/�  �
/� ± ��/�  ��/� ± ��/�  ��/� ± ��/�  
�/�� - m �
/�  ��/�  �	/�  

������� �
/�� ± ��/�  �/
 ± ��/�  ��/� ± ��/�  �	/� ± ��/�  
/�� -    
�� �/���      �/
�  ��/��   

 =��������7 ,���?  2n=6x=42=36m+2msat+2msat+2smsat;  SC=1A;  A1= JK/M  A2= >N/M ;  %TF= PM/NJ ;  %DRL= K/J  
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�	
#�� �: $�%�&�' ��'(� �" �)(� *�Aegilops crassa ...  ��� 

,�)-�/  ����; Q�&"t *	�< E��&� ��7 @RS ��'(� �)((7  

'	�7 84���9; )�3��4	EF� � )�3��4	�&% $�%�&�' ��  

����  
���������� 

���!��"±���#" $��%!� 

�������&�'  

���!��"±���#" $��%!�  
 ���*"t  sig  

+�-/0 �� +1�-/0 ���#� 22/4±52/2 67/8±9:/2  ;:/5 �  42/4  

+�-/0 ��%" ��< =�> 8?/4±;?/6 8?/4±9:/6  ;9/5 �  42/4  

@ A�B ���#�+	�C �D :4/4±82/7 ?4/4±84/7  78/4  ?;/4  

+�-/0 ��%" ��< E�F 55/4±64/5 54/4±82/5  :5/4  ?5/4  

+1�-/0 �� �GB ���#� 62/4±76/6 :;/4±76/6  44:/4�  99/4  

+1�-/0 H��< =�> 44;/4±9;/4 447/4±9:/4  ?;;/4  :4/4  

+I�0 �� ��< ���#� 7?/4±8;/6 6;/4±8;/6  5?/4  2;/4  

JK�� A�B E�F 54/5±54/54 27/6±?7/58  2:/8 �  44?/4  

+�-/0 E�F 56/5±74/54 :?/6±88/55  64/5 �  84/4  

+�-/0 �LI 76/4±65/? 84/4±57/?  :?/4  :2/4  

+I�0 �LI 59/4±;?/5 8?/4±22/5  75/5 �  5?/4  

+!�� E�F 44;/4±;6/4 44:/4±;2/4  ?;/5�  54/4  

+!�� =�> 5?/4±56/6 59/4±8:/6  ;?/5�  42/4  

M�����  84/2±?7/:7 92/57±2:/?7  97/8 �  44?/4  

+1�-/0 H��< E�F 66/4±45/: 86/4±52/:  6:/5 �  52/4  

 
,�)-K/  �)((7E��&� �R�7 @RS ��'(� *	�< �(&��"� ����; Q�&"  

'	�7 84���9; )�3��4	EF� � )�3��4	�&% $�%�&�' �� 

���� �'���������� �'�������&�'   ���*"z  sig  

+I�0 ��%" N<�//O	 ��/� �P/� P/Q �  �
/Q  

�	� ���> �P/� 
�/� �/Q �  R/Q  

+I�0 S!� R/
 ��/
 �
/Q �  RQ/Q  

H��< S!� 

/
 �P/
 Q
/
 �  Q�/Q  

H��< T�U �Q/� P P
/
 �  QQ/Q  

+!�� VW�B �P/� �P/� ��/Q � ��/Q 

JK�� S!� Q�/
 ��/
 P�/Q �  �/Q  

+I�0 T�U ��/� �P/� P/Q �  ��/Q  

  

"�
	1 }	K��6� �  "/ K"A
�� �/%  &J +%   M�7  

-J� !�"# : M�7 +% + Ld�$ [�, ��5 + ]"���1  

J*�� )2��' x
� + 2��' z�J (1�1%0  >+"��  

��E� 0�1% 4 +% �%*���*(��$1��� W*(��$13X/ + �* �

�� ��#", .1�,"�,	1 61 �	 >"�7 ��� 
1�� K1��` &, ��

"-�� >"�7	1�, ����J30 "4"�#�	 4 +%*���* �%"��41 W

-
%� .1 oT9 �,	DO� �*��B >"E<"Z� �% R;�(Kimber 

& Feldman, 1987;  Van Slegeren, 1994)  C@A�

4 +% &J %�, ��#*���*(��$1��� W*(��$13X/ + �*�  61

�5	��<�=��� >"�7 ;	?� {*@A� !,"B�* C  

�� ��#",.  

����) /	  

"�
 ]�-� �%	"4��= >"E<"Z� }	�����0 +  4*��<��	?� 

&J %1% K"A
 4 +% �/*���*�� &
�' W	 �% "41�J �$��

1	6 %�,�"J S"41 �, + %�1% %��+ K1�	4 %"*���* W

(��$13X/*�6 �% �*1 &�	D` �
 %"*-� 1�, 2��' �%0 

<��*/ 2��' �*��	, 61 + �*4"�H K%�, �* 6+� ��5 &, M

 2��' �%Murai & Tsunewaki, 1993) (, &E<"Z�* ��A

+�0 1	4 �*���*�� W	1�, �0 "J"/%�,�0 91* + 26\ �

�+�c0 � �y
 &,��4� .�b-/*-/1 &, &��� ", �* M

��<�=��� >"E<"Z�	?� ' sT71 �%*1 RK"/"	 ��  M�7

�� 
1��"4"�# �% ���	 4 +%*���* >"E<"Z� �y
 61 W

��<�=���	?� %�# �%"��41.  
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