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�&$����� �� +��� �3&�45�$�6�7 8�$ !F2:3 �9� #� �:�/�  8���� 	
 ���� 	���"�# �;��

�$�<������ �=>= )LT50 = -20°C (& 8���� 	
 A�"/ %���
 �;�� �$#��) (LT50 = -7°C) %��B��� 8

�- .LT50,��� CD� 8�  	�E> � #� �:��$� %��# FG �� F���� 	
 ��� 'H�- F���I 	
 �����

�- J�(��� ���� . ���K�F2:3 #���& L$	����� � #� ��� 'H�- +)°CMN O  ��NLT50 = - ( F�)�

;� 	� �����$3& �
 ���0$P�� Q���� �7�� � F��
 R� ��
  ���� ��� 	
 ��� F��
 .#���
�� 

���0$S� �;���� %��B���  �
 + #TU> � ��#�VG !B7�4 � %������MM ���$ ��#�VG WAFLP  ��*��

!K�� .UE �7� ���- �<- ��X �5��)� %�5M> � �5��)�� � %������ 4EE  �5��)�AFLP��
 8� 

 ���K� Y�
�V F2���- %��B��� .)Z�	 &$5���� ���5��)� #� %��B��� �
� �� �<- ��X$�- 	 .

���5��)��  	
 �<- ��X[ & %���$5���� ���- W"��� .4*� A����
	� �5��)� R�� F�<� ��
�� 

	3:�K�� 8� RQTL ��� �#�
�  ��#����� ��3
5B ,����-� ����� .�� +QTL 8N/TT  #� �:��

]�$$���K ^��$S� )LT50 (7�� ��$��� 	 .  
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  مقدمه

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

0� "����  "&'� 0
'�'�1 ('&%�2 %3+%� 4' 0567 &" � ��8

0� "4%� . �%� %� ;<�6=> �?& @�
 A7 A>�� %7BCDD 

 �7 E+%7FD 0� "&�G�7 &�H8 <�6=> �
 I����� ""�J . 4'

K�L� A
'�� ;()* ��7  ;M��JNND 0� M�J���8 �?%7

 A7 &�H8 A
O%�  4%�
 &�8P� �%� %� Q���� �	�7 A8

 "��RND "�7 �.'�2 �� I����� .  

S��T' 4' /�7 ;"��'�1 � "�� -%.UN  VW� 4' �X&"

�
&'"  "�2 /?�, <�� '& &�H8(Khalili et al., 1991) .

M�1 &" %��� /�� ;�	'�7%�7 � "%=Y
' ;0J"4%��� -%.


 <1'<Z'&4 ;%�" 0
%3J% &" [T'� 0\'&' &" '& M��J -%.

S��T'0� �	�3� &�8P� -%. ]��^� A8 -&�$ A7 ;��8

 &" /�� �	' ('&%�2_  "��R &" A^?PJ �%�` % ��+��

<�' �"'" b%L^2' "�2 A7 '& A
%�+%� . �%�' �	' �7

 I'c�� /	'c1' &�d�� A7 ;M��J M%T&' ��+�� -'�7 e)�

�'  � %��� A7 f=��4' I%g &" "�g�=Z -&'�	%, � "%	"

<�' -&��\ VW� �R'� . 0\'&' �h	" A7 4%�
 ���i=.
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S��T' &" [T'�  �	%7 I��8 %� A8 "��'�1 � "�� -%.

��
%� /.�j, 4' /k7 �	' <�=.' ;�
'A7 -%. '& -"'j


A^�>�70� ��"4%� . <X �	' ��^�8 I"�7 0
l ��m

& M4O 0	G&%8 A8 ]��� ('��n%� � 0=8 /�	cJ &"  '

0� /.%8 <X �	'  -'�7 0o����1�."(Asghari et 

al., 2005) &" '& 0+�g+�� -%.�h
%H
 4' �"%^�' M�c+ ;

A�%
�7 f=g� I'��Z A7 �h
%H
 p=8 A7 /�	cJ -%.

e�&4�& p��)8 -%.<�' A^2%� I�c1' . 4' S3� �	' �

I%g� #	�$Il 07%	 ��^�8 -%.���8 � /�� A7 f=��

' ;%���""�J 0� �	P, I%g� .  

S��T' &" "%=Y
' � %��� ]	'�? f=�� 0	%
'��  -%.

 �7 f=^H� A8 %��� A7 �^1%	 ("%Z �&�" ��$ &" "��

 c^�� (&�X A7 ;-&%^2%� ;0	%�=�?��7 ('���q�

������,0� p	l�+�	c�1  � ;�	�> -%. <�%R ;�?%7

0� <	�r� %3
G ('&%�2 f7%r� &" '& �%�J ��8

)Thomashow, 1999 .( �^1%	 ("%Z ;A
%^��4 ()* &"

�&%37 %7 I%�c=. &�$ A7 %��� A70� u%�' -4%� � �^1'

0� &'�	�, 0
%�4 %��� A7 f=�� �v8'�R �&%37 A8 ""�J

 -%�" (%Z%� ��$ �d
 4' "�2 w%x?' AWr
 A7 -4%�

 A7 f=�� (&�T yo� � �?%7 ����& 4%�
 "&�� ��	%,

0� /.%8 %��� �7%	 . (&%xZ A7Il �h	" �&%37 -%.  -4%�

Il �7 S�d�� ('�n' %��� A7  f=�� -%. �
&'" 0J���8

)Fowler et al., 1996 .(  

 -'�7 �"%^�' "&�� u�� �%R &" <�6=> ��+�'

 <�6=> p	 A7 z�7�� ;M��J &" %��� A7 <��%r� 0�&�7

�	O 4'0Jj	� %7 ��? �	ch	%> -%. %��� A7 �%�R -%.

��* ��&%37 A7 �%�R�&%37 0��m ST& 4' -4%�  

(Triticum spelta 5A)  M�4����8 �>'� �	O p	 �

�&%37 A7 �%�R � %��� A7 M�%r� ��? �	ch	%> 4' -4%�

 �&%37 0��m ST& �h	"(Cheyenne 5A)  ���G <�" A7

<�'  . �&%37 Il A8 �
"'" I%H
  #�r�� �	' &"  {	%^


 -4%�vrn-A1  0J"4%��� A7 <��%r� Il �1 – Fr  %7

 M�4����8 ���7 -�4%7 -�& 03>�� f7%T A�X%15A   &'�T

 �
&'")Galiba et al., 1995.(  

Fowler et al. (1983) `C  ;p	l�+��7 0Jj	�

M��J p	l�+�1&�� � p	l�+�	c�1 -'�7 '& A
%^��4 -%.

 (&�T "&�G�7 -'�7 %3
G 4' p	 �. 0	G&%8 I'c�� ���6�

I%^��4�
"�8 I��4G 0
'&PJ .(�%�. (&�T �d
 4' %

%���|���
l ��7 &" 0^k� Q�*' &" }�^k� -%.

0Jj	�0�6� ;��? 07%	4&' -%."�7 &'" . 0W2 z%x�&'

0Jj	� 4' 0567 ��7 &" p	"c
 I%g�'  A8 "'" I%H
 ;%.

 ;I"�8 �%7�* #	�$ 4' %3
G 4' "&�� ��m 4' �"%^�'

0� I%^��4 (%H	%�4G &" f=g� I'��Z A7 �
'�� &" 0
'&PJ

c�A7 A�%
�7 <1�H�, ;AZ&��8 [	��� '& -"'j
 . %."&�G�7

AZ&c� ]	'�? &" ~%r7 4'� (FSI)  �LT50  �	�^=8

�4'�
' �	��O%7 � ��^?'" '& 0H	%�4G (%.%x^?' -%.

�&'��"�7 %3
G A7 #�6^� -�	P, . �	�^H�7 ���i=.

0h^�x=. ��7 c�
 FSI  �LT50 ��G <�" A7 .  

8 0��
l 0R'�
 0�%�%�? -'�7f+G �7 ��)Z A  -%.

�&%37 -4%�(vrn1) &" '& ��	%, -%�" A7  f=�� VW� ;

M��J'ch. -%.0� �kH� ��	��, <�6=> �" ;"4%�

 �?& |�� �>'�  �	�+'� 4' �"%^�' %7 }Z%5� ��	��,%.

 A
%^��4(vrn- D1,vrn–B1, vrn–A1)  A7 ���4%�


�&%37   %��� A7 f=�� &" (�%^� (&�T -'&'" � -4%�

3��
�? A� . 4' �"%^�' %7 0r��� 0h^���, AHr


AHr
  �7 f=^H� ;<�6=> �" 0h^���, -%._UC  �%h	%>

 � �&'�.%�c	& �h
%H
`CD  �h
%H
AFLP  � �	"�J

 <�
'��N��` 0^
%� �." /?�, '& M�
l 4' I%J&�� .

 0T)� 4' fX%R �%^
 &" ��	%, -%�" A7 f=�� ��W�

 &%^�&�

50(LT 20.7 C)= − o  A
%^��4 �^�
%� %7

50(LT 14.3 C)= − o �"���� -'&'" 4' -'BN �  %�oCNN� 

"�7 .p� A	cY�A�X%1 07%	 I%g� � -�h
%H
 "'" I%H
 ;-'

 p	 A8QTL  M�4����8 -�& �n' �&c75A  p	 �QTL 

�n' pm�8  M�4����8 -�&�71D  <X �	' ��^�8 &"

�
�n�� . �%h	%>5AQTL  A�X%1 &"CU 0^
%�  4' I%J&��

 Ilvrn-A1  � �"�7 �r^��CD  f=�� ('���q� 4' �X&"

 "�8 A�>�� '& %��� A7)Bagha et al., 2007 .(  

Il 0�%�%�? /.�j, �	' M%Y
' 4' K�.  0�=8 -%.

(QTLs)  0Jj	� %7  ]x���LT50  &" %��� A7 f=�� &"

A�%
�7 &" �
'�^7 fX%R (%Z)$' A8 "�7 M��J -%.

A7 � 0+�g+�� -"'j
"��J &'�T �"%^�' "&�.  

  

  هامواد و روش

� �������	   

 %	%g���
��� A
%^��4 ST&�D�  f=�^� �+'� I'��Z A7

                                                                                   
1. Field Survival Index 
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%��� A7
50(LT 20 C)= − o  I'��Z A7 4%^H�, �&%37 ST& �

 %��� A7 �%�R �+'�
50(LT 7 C)= − o  ��+�� <3>

 <�6=>F2:3 �
�? �"%^�'.  


����	 ������	  

7%	4&' 0Jj	� 4' �"%^�' %7 0o����1 0LT50 ) 0�%�"

 fT'�R A8_D %A��7 4' ��
4 %��� /�� ]	'�? <�� %.

0���
%� (&P7 � �%3
 A�3� � �)X' (%r�r�� A���� &"� 

 �%� c�	%, &" � ()* (%r�r�� /k7 �B`�_ M%Y
' ;

�? . � %.�+'� &�P7B��  �%^
2:3F &" A
%k�J &" %3
G

I'��J�
�	"�J <H8 %. . -'�7 &�P7 "'�6�BB  VW�

 ��? ��6� |���
l �. -'�7 &'�g� {�, %7 "%=Y
' -%�"

"�7 .A
'�> 4' y, ;-&%�7G f�%? <?'" fR'�� ;&�P7 0
4

 (�? %7 &�
 S�d��`_D  A�
%n �7 [7�� �^� �7 �����g��

 <x�
 %7 �BU  � 0	%�?�& <Z%��  � 0?��%2 <Z%�

 &" %�" S�d��Co!� ���&  M%Y
' A7 .("%Z �&�" �^1%	� 

 0$ ;%��� A7C  �? -�o� &�8P� "'4G -%51 &" A^.

)Bagha et al., 2007 .(�	�7  Q����A��7 A�3� <3> %.

e�& A7 I��4G M%Y
' � AT�$Limin & Fowler  (1988) 

�
�? �"%�G .AT�$ A�3� 4' y, K��� &" '& %3
G ;%.

 � �"'" &'�T 0�������+G �? %7 K��� ��
%=�T%7 -%51

 �	' yo� �  ��? ��
%?�, �"�H1 (&�X A7 ��$��

A�%
�7 f7%T &c	�1 A7 K����
�	"�J fr^�� -c	& . %7 �%h
G

 A7 &c	�1 -%�" I���&Co�� /.%8 <Z�� %7 %. AT�$ ;

N  -%.%�" ��6� &" ;<Z%� �. &" ������ A>&"

 %� "%=Y
'Co!�� &'�T ��^1�J .AT�$� -%. �. A7 #�6^

 �. f=�� -'4' A7 |���
lCo!  &c	�1 4' ;%�" /.%8

 (�� A7 � �&%2BD  <�6\� 4' ���2 -'�7 <Z%�

 -%�"  &" "%=Y
'Co�+ �
�? -&'�3h
 �?& u%� ' &" .

  -�%R �^�7 A�3� � �?& A
%k�J A7 "�Y� �%r^
' %7 �%h
G

I'��J &" Q�%�� 0.%�J ����. �&�" � <H8 %.

 '& -&��,4%7 (�� A7` �
"�8 -�o� A^. . "�Y� �?&

A��7  e&%=? #	�$ 4' 0�%�" VW� �. � |���
l �. 4' %.

A��7 fT'�R A8 0�%�" ;A^1�J &'�T 07%	4&' "&�� ��
4 -%.

_D %A��7 �
"�8 �R '& "�2 (%�R %.)LT50( I'��Z A7 ;

                                                                                   
� .��� ���� ��	 
� 
�	� ����� .������ 
� ����� ��� ��� �� ��

 ���!"��#$%&/%'  (�) � ���* �$
�+,/+%  -� � �
�� 
��� �0�1* �$
�

��* �� �23��* ��� ��4 5!6�� 78$ 9����� :!; �<=. 

2. Cold acclimatation  

�	"�J <xn %��� /�� A7 f=�� .  


����	 ������	  

 �'�k^�'DNA %^�' %7��7 4'  �" -%. � �	�+'�

 "'�1'F2  A�R�� &"_�BD �"%^�' %7 0J�7  e�& 4'

Dellaporta et al. (1983) �? M%Y
' . <��8 � <�=8

A
�=
 -%.DNA  4&�1��^g+' � -�^��^1��^go�' e�& A7

 4&%JG �l�/D �? ���6� �X&" .A
�=
 4' -%.DNA  y,

A
�=
 ;<d�* ���6� 4'g	 <d�* %7 -�	�> -%. I%�BD 

���Y
4 /�8'� &" � �
�? A�3� �^�+��g�� &" M�J�
%
 -'

0�,�� &'�T �"%^�' "&�� ;�&'�.%�c	& -%.�J4%*G -'�7 ;4'

��^1�J.  

c	& -%.�J4%*G �7 ��)Z 0+�g+�� A	cY� -'�7 �&'�.%�

-%.�J4%*G 4'AFLP �? �"%^�' c�
 .  A	cY� -'�7SSR ;

 4' �"%^�' %7 �	�+'� 0�g? ��mB�D  �J4%*G <>

 -�� 4' �&'�.%�c	&Xgwm <1�J &'�T 0�&�7 "&�� .

���Y
4 /�8'�0�, -' f�%? 4'��ND  M�J�
%
DNA �h+' ;

BD ;�J4%*G �. 4' ����g�, &���8S	c��� N_ 0��� ;&O��

dNTPS BD 0��� ;&O��xBD  �1%7PCR  �B/D  �R'�Taq 

DNA Polymerase  SYR &"B_  M%Y
' �^�+��g��

<1�J.  

 (&�X A7 ��vg� A�%
�7oCFC  (�� A7_  -'�7 Ar�T"

 e�& A7 IG QT%6^� � ;A�+�' -4%� <?�� '�

Touchdown PCR f�%? ��' A�R�� ;BN  %7 A2�m

 f�%? M�" A�R��  � �%L�' -%�" 0Y	&�� /.%8N_ 

<?��'� (%LkH� %7 A2�m (�� A7 -4%�`D " A�
%n  &

%�"- Co�� (%6WT A7 %.�J4%*G �%L�' ;DNA %�" %7- 

%�" %7 #7%W�- %.�J4%*G ���> &" �&��� (Roeder et 

al., 1998)  &" Q���� A7 �	�> (%6WT e�^�J �`D 

 � A�
%nCo�! "�7 . &" ]�7 A�R�� ;�2G fg�� &"Co�! 

 (�� A7BD <1�J M%Y
' Ar�T" . %7 ��vg� (%6WT p�g�

<?��'� ���G f	�8G 0�, �l 4' �"%^�' 4%�U  �X&"

M%Y
' �
& -'�7 � �"%^�' ��r
 ('�^�
 e�& 4' -c��G

�?.  

 ��vg� (%6WT ��$ 4' fX%R 0�g? ��m A	cY�

 A^1%	(AFLP)  e�& �%�'�7Vos et al. (1995)  M%Y
'

<1�J . 0?�7 S5.DNA S	c
G �" 4' �"%^�' %7 0��
l 

Mse I  �I Pst   -%.4%�&%J4%� A7 fX%R (%6WT � M%Y
'

 0X%L^2'N  &�8P� S	c
G�	"�J fL^� . ��vg� A�R��
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 4' �"%^�' %7 07%k^
' -%.�J4%*G� Pst I+A   � Mse I 

+CT �	"�J M%Y
' .���Y
4 /�8'� 4' fX%R ��L�� -'

0�,�l 4' �"%^�' %7 4'��0�, -%.f	�8G ���G

<?��'�  4%�U  -c��G �
& e�& A7 � p�g� �X&"

('�^�
�
�? -4%�&%g?G ��r
 .  

����� ��� �����  

 �	"%r�LT50  -"%3�H�, e�& 4' �"%^�' %7Limin 

& Fowler (1988) �
�	"�J ���6� . -%.&'�
 0."4%�^�'

SSR  �AFLP  e�& �%�' �7Lander et al. (1987) 

�? M%Y
' . 4' y, fg? ��m -%.�h
%H
 0h^���, A	cY�

 4' �^=8 ��1 %7 �%h	%> �. &" u�� 4' K'��
' I��4G_D 

0^
%� " ��7 I%J&���&%�G S^	&%h+ � &�%Y� �h
%H
 �� 

<�&" Q	�\  0�%=
(LOD) ≤ ` M�
 4' �"%^�' %7 &'c1'

MAPMAKER ver 3.00 �? M%Y
' .<x�
 f	�x� -%.

0^
%� AHr
 �R'� A7 %.�h
%H
 ��7 0x�8���
 4' I%J&��

 #	�$Hr
 [7%�A Kosambi (1944) <1�J M%Y
' .'�7- 

	7 AW7'& �^1%��"'" �%.- ���1�o0 ��
l ��o0  &�d�� A7

I%g�	7%0 QTLs \�10cY� ;	p� A �h
%H
- I%g� � 	7%0 

A�X%1'- M�
 4' �"%^�' %7&'c1' Win QTL 

Cartographer 2.5 )Wang et al., 2007 ( �LOD =�/! 

<1�J M%Y
'.  

  

  ج يتان

�������� ���	  

�4'�
' -%.LT50  %	%g���
��� ;0�	�+'� -%3�	O�D� 
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