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براي مقاومت به بيماري زنگ زرد در گندم،  به منظور بررسي توارث پذيري و نحوه عمل ژن

 ،BC2هاي نسل )P2 وP1 (والدين . تلاقي داده شدند) بولاني( دو رقم مقاوم و يك رقم حساس

BC1 ،F2  وF1  هر تلاقي در شرايط گلخانه در قالب طرح بلوك كامل تصادفي با سه تكرار كاشته

صفات تيپ آلودگي و . مايه زني شدند  +4E0A ها با نژادهاي والدين و كليه نسلگياهچه. شدند

ها براي صفات ها يادداشت برداري و تجزيه ميانگين نسلدوره كمون روي گياهان نسل

ها نشان داد كه مطالعه نحوه عمل ژن با استفاده از تجزيه ميانگين نسل. يادداشت شده انجام شد

. ش مهمي را در كنترل صفات دارندعلاوه بر اثرات افزايشي و غالبيت، اثرات اپيستازي نيز نق

. تري را در كنترل صفات داشتولي واريانس غالبيت نسبت به واريانس افزايشي نقش مهم

و براي  28/0و  33/0متوسط توارث پذيري عمومي و خصوصي براي صفت دوره نهان به ترتيب 

  .برآورد گرديد 39/0و  42/0صفت تيپ آلودگي 

  

  

 
Q 0��� )- /�1 R�1 ������Puccinia striiformis West. f.sp. trici �� �,��)S(� 

�?� 1������� T�	*�� U"C�� V��W ��� )� �/��1 ���C= �	�W )�� X��	, �/ & /",

�� /��& 
Q E"Y��/1�$ . �� E�$ ��[	� & 2/"� 
�	�� �/ V��W R�1 T�	* ;��, /�1 R�1

	�W )�� ��"\ )� ���/", �� 	��] �".- ^#!_� `�8� �/ � . )�� 1� �,�� ���C=

 E�$ �/ /�1 R�1 �	�W%'a5 	��	� )- �, 2/1 T��_* T* 
"�#�� ��� & �� 1� b��>K 

�\�/ �W /"� �".- �*�/��& V�)'' .(C���4� c��\ �	�W��- )� /�1 R�1 E	!�- �$�$� �

/�d!$� & �4�!�e B�&�8�& 2�, )!=��, V&�8� V���� 1� 2 �*  1� b�� 
"�-fg  �/ B�&�8� 
e

B$� )!�	W ��	� 2/�d!$� /�"� ��h\� ��� )���	� �/ & �i�$��, /�1 R�1 )jk .(  

 

  

  

  ژنتيك نوين

  1390 تابستان، 2 ، شمارهششمدوره 

  13-21 صفحه

  

  

  

  

  

  

  

  

  

  

  

  

  

  ،هاتجزيه ميانگين نسل

  ،زنگ زرد

 ،گندم

  نحوه توارث

 
 

�����  

���� ����	 �
� 

����� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
84

43
9.

13
90

.6
.2

.2
.2

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

g.
ge

ne
tic

s.
ir

 o
n 

20
26

-0
1-

03
 ]

 

                             1 / 10

https://dor.isc.ac/dor/20.1001.1.20084439.1390.6.2.2.2
http://mg.genetics.ir/article-1-1202-fa.html


 همتا، سيدعليرضا رضويفطرت، مجيد طاهريان، احمد قنبري، محمدرضا بياعظم نيك     زنگ زرد در گندم نان +4E0Aتجزيه ژنتيكي مقاومت به نژاد   

  

�� ���� ��	�
/ ��
����/������/��	���� ����  

 

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

��
 ���� �����!"  ���� ��# �$�% ������ �
�� �����&� ��$' �
 �

�� ()* �� ��+,	� -.� /�0�� ��1�� �
��
�2
 ��3� "�4�2! .  

6�3 �� ��7� ����
 ����  ����8� �93�� :�� ;��! �! �,�����

 <
�* �� ������ =�� �
� �! �3� �,>�
 ;
�?>� ������
�� ��

-�� ���9� � �4� :�� ;��!-�� �
�$� "����� ��� ��1�� ���

��@�* ��+! "��� "��+� �
 ��A3���
�8 �B��1% C�� � �� ��

�� DEF����4 .��� �G
��� ������ ������ =�� �
� "�4 "��

�� ��H� ��4�
 �I�H,7� ��# �! ��4.  

�+� J�3� �
 ������ � ���+K ������ =���� �
 �3�24��B

L�	�� ��>� �������� ��2
��4)NO .( �,����� ���+K ������

 �1� �3� ���� ���+�
 Q��K �����&� �� �7�
 �
��
 �� �! �3�

�	�� ���� �R
� �7�
 �
��
 �� .�I �
 ���+K ������ S� ��

�� 6�,2! ��� �� � �3� ���� �T���B �)U�� �� @�+9� � ��4

�� �,	V4 �9
�3 �K�?���4 )W .( �)K �
 ������ =�� �
�

 �
�� �����&� ��G
� �
 ������> ;
�?>� � X��0 �V�,�� ���B��3

���+�
�� ��
 �� ����� )W .( �21���� � ��1��,3� �� 6�Y� ���2K �


 �� ;�
Z[ ��� ��&� �3� "�4 �
�3�24 ��� )N\ .( ?�� �V
��% ��

OZ  �$�% ��
 �� �! "�4 �
�3�24 ��&�Z] ���+�
 (�!���� ��&� ��

���24�
 )]N .(�� �� ����	
 �� ^
�� /�2B /�0�� �� ������ ���

�� ���� ��# ���
����+�
 �$�% ���
 � �24�
 "�4 "���F� �
��

�3� )] �\.(  

� _.7 �
 ���>� ������ �I�H,7� ��# �,����� ����+K �����

�� ���� ���+�
 Q��K �����&� �+� �
��
 �� � �3��4�
 )NO .(

 ���I �
 � "�4 6�,2! ��� �2` ���I �
 ()#� ������ �
�

�� ���a� �+!�
�
 )W.(  

-���� �� ���� "��b,3� �$� ���
� ��� ��$2F�8 ������ ���

�� �)+� �� �! "�4�0.� �
 �������B ��
 ��� �,1�� ��G
� ���

�
@�,
��� c�)E� ����� ���! ���� � �� �
 ������ ���
 ��

��+� "��4� ��� ���.  

-��?B ���K�?� ������ �R,	d+� ���9,� ���"����� �
 ��-

e�
 �� �G
��� ������ ���B ���E)B �� �91�f� ���� /�0�� ���

�3� "�4 �g��� )Nh �i.(  

�� ��?�� �� S
�� ��+! "��� ���� �
 ���
� ����� �
 �! �4�


��3% � �,4�� �R,	d+� �K�?� �� ���+�
 �93�� ?� �
��

"����� Q
�0 ������ �f7 �
�,+! �
 �! �3� ���E)B �� ���B

�� "��+� �4�
)N] .(j3�� �bI �
� ���
 =�2� ������  �

����V+� )]iki(l
� � m��8 � )]iWi(� ����! )]iiZ (� 

�1��1��8 )]iW[( �3� "�4 -��?B.  ��?�� �� �R
� �V


�� �B��1% C�� �bI ������ � ��
?�� Q
��,� ��� �! �4�


�� n
�9� �B��+�
��4 )Zi .( ����V+� � J�
��
)]iik( m��8 �

l
� � )]iWi("����! -��?B ��?�� �B��1% C�� ;��! �
 �! ���

�� ;
�?>� �������
�
 .C�� �bI ���
 =�2�  �� j3�� �B��1%

����V+� � )]iik(��1 � �` � )]iiN� ]iiZ(����V+� � ��1 � 

)]ikO (����V+� � /��� � )Z[[Z (�3� "�4 -��?B . �
��
�2


�� Q+K "�o� ���9� �2����� ����� �V�,�� =�2� �� "��b,3�)��� (

 ��?�� �� /��! �� L$3 ���+� DEF� � ������ "�22! 6�,2!

�� �V�,�� l��
����4�
 . �,4�� �2����� �U.I� �����
 �� /�G��

�3� �a� ���� �U.I� ��bI �V�,�� 6�,2! "�o� �� ���B% .

 ����,����8 ���%�
 � ������ p���� "�o� ���9� �
 �V�,�� �
?G�

�� �	�� �� ;2
?B � �U.I� -�� �
�,$
 q�E,�� ��V�,��-

���3 .-�� �� �V
�� ��� �
�3�24 � �3��
 ������  �� ����

Q	� ��R���� �
?G� -�� /�2B ��� ��� �
 �������� �� ��4�


6�� �% ���
 �!�3� "�4 �g��� ����b,� ��� . �
?G� ����U ��

Q	� ��R���� �� "��b,3� �
 �� �V�,�� ����� �d	� ��+�� ��

Q	� ��R������ DEF� ���b,� ����2! . �
 �r�U �91�f�

 6�,2! "�o� �,$
 m�� ��a2� ��� ��� ���+�
 �
 ������ �V�,��

 ���� ��+! "��� � �B��1% C�� �bI �� �% �� � �4 /�G��

�>�B ���0 �3��
.  
  

  

 6�3 ��,	
�� �� <��o� �
�]NWh  ?!�� ���1���8 �U�� ���E)B ��

�4 /�G�� ��r� ��3��7 �9�d* s
�2� � �����F! �����o� . ��

 �
 /���� /�2B L0�/�� �
 ��� ���� ���V3�B ��� IQ10  ��* �


���4 "��� �0.� ��@�
 J�	U L0� �
 ���B��� . Q	�F1 

 Q	� � ���4 �FB��7F2 ��% �3� �
 . Q	�F1  �� �
�1�� �


 ����t
 �� �4 "��� �0.� J��!BC1
 

�
 

BC2 ��4 QI�U. 

��� � ���� �	  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
84

43
9.

13
90

.6
.2

.2
.2

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

g.
ge

ne
tic

s.
ir

 o
n 

20
26

-0
1-

03
 ]

 

                             2 / 10

https://dor.isc.ac/dor/20.1001.1.20084439.1390.6.2.2.2
http://mg.genetics.ir/article-1-1202-fa.html


 زنگ زرد در گندم نان +4E0Aتجزيه ژنتيكي مقاومت به نژاد      همتا، سيدعليرضا رضويفطرت، مجيد طاهريان، احمد قنبري، محمدرضا بياعظم نيك

  

���� ��	�
/ ��
����/������/��	���� ����  ��  

 

Q	� � �
�1�� ����t
m�)
 u�* (1�0 �� �� �>��H� Q��! ���

 �3 �
���)B �� ���V� �,4�! ���E)B �� Q
�,3� m�7 �
 �
��

���4 . Q	� � �
�1�� ���
F1 �Z �F
���% �U�� )���)B ( �� ��

 � ���V�\ Q	� ���
 ����)B �� �� �t
 ���BC1
 

 �BC2 �O 

 � ���V� �� �� �F
���% �U��\  Q	� ���
 � ���)B �� �� �t


F2�
 

]k �F
���% �U��
 

 � ���V� �� ��O  ��\  ���)B �� �� �t


�4 �,4�! .�
�� ���
 j
��4 �� �! X��0 ��A3� �� ��K�2H� ���

k[v �,��3 �����4 "��b,3� ��
 "�4 ����$R� ���B . ��a2� �


����� ���0 �
�G� �� ���0� ��$` ��� �
 X��0 ��A3� ����

 ����OZ �,��3 �����>�B ���0 �����U m�4 ��+�� �o� ���B 

)Zi .(�% �
� �� /�2B ��� ��� ��&� �� ;
��4E0A+�! �  �
 .d0

��	��� -�� )]iWW (�4 "��b,3� ���
 "�4 ��&� ���9� . �� l8

�T���B 6�� e�
 �V2
� ���U �f�� q% �
 ��3� Q��! �4� �
 ��

Tween-20 )�,�1 �� "�f0 S
 ( ��* �
 e�
 wf3 �� ���4 ��A3�

��4 q�*�� Q��! .�d	� �
 S1�� ���8 � X��0 ��A3� lA3 O:] 

�4 "��4�8 �$�% ��� �,3� -�8 ��B j3�� � "�
��B c�)E� .

�
�� �� l8���)B ���� ���4 "���4�8 �V�,3.8 -�8�3 j3�� ��

 ��� �
 �ZO  ���� �� �K�3][ �,��3 ������B �
�*� � �

���
��B ����$R� <)f� �V
��� j
��4 �� �I �� �I �d	� .

���)B lA3���E)B �
 �� ���� �
 ��]\ �,��3 ���� ��� ����B]h 

 ���� "��� � l!�1 ��?�]O/][ ��� �K�3 / Q�,2� �V
���

���4 ."����� ���
 ���+! "��� ���Bk �
�� �� l8 ��� �� ���

���)B�% Q+K �
 �
��
 ���T���B -�� ��$' ���I �� � ���� 

�T���B �
�3 �� �R�� ��)U j3�� ��
?� �
� � �
��B ?
�+,� ��

�
�� �� l8 L,	�
 ��� �� Q+K��)U ��� �� �� � �>�
 ����� ���-

�4 "��b,3� ���b,� ��� �
 �� . �B��1% C��Z[ �
�� �� l8 ���-

-�� �
 ���� ����V+� � Q�� S� )]ik] (���
 �4����
�4 �� .

 �� �bI ��
 �B��1% C��h  C�� � ������ ;2!�� ���2K �


 �B��1%k �4 �,>�B �a� �� ��3�	U ;2!�� ���2K �
 @�
 �
 . �


Q	� ��R���� ��
 _.,7� ���� �3�
 ��a2� l��
��� �
?G� ���

�>�
t8 /�G�� .Q	� �� l��
��� �,7��2V
 /�K �
 ���b,� ���

�� �;
���% �����+�� ���2K  �� �4 "��b,3� ���� l��
��� �
?G�

���B ����� ����+�� l��
��� �,7��2V
 .Q	� ��R���� �
?G� �
 ��

 ?V2�� � �,� m�,F� J���� ����% -��)]iWZ (�4 /�G�� . �


6�� ��)! ��a2� �
� "��+� �
 ��,����8 ^28 � ��$` ��3 ��� ���

"��� �
 ��,����8 ;4 6��
 �� ���4 "��� -���
 �� 6�� �
�,$

���B �
�3�24.  
  

  

Q	� ��R���� _.,7� ����% ���
 ���� l��
��� �
?G� /�G�� ��

�>�
t8 .Q	� ��
 � ��+! "��� ��bI �a� �� �91�f� ���� ���

�29� ���b� �3��
 ���� ��&� j
��4 �� �B��1% C�� ���� ���

Q	� ��R���� �
?G� �
��
�2
 �4�� s���.
 �����4�
 ) 6���].(  

Q	� ��R���� �	
��� ^
�,� ���� ��bI ���
 �V��� -�� �
 ��

6��� �� �3��
 Z �3� "�4 �g��� ."��� J�3� �
 6��� �
� ���

 ��@�
 J�	U �1��)P2 ("���! ����� �
�,F�
 � ��+! "��� �
��

��
 �B��1% C�� . ��+! "��� ����� J�	U /�0�� �)! ��* �


"���!	� ����2,	� /���� /�0�� �
 �d.  

  

 6���]v  C�� � ��+! "��� ��bI ���� l��
��� �
?G��B��1%  

 ��@�
 ×���V3�B ��@�
 IQ10× 

�����z� s
�2� ����% ���� ��+! "��� �B��1% C�� ��+! "��� �B���% C�� 

���V� { nsh\i/[ nsh\k/[  ns|}{/|  ns~��/�  

C����� � **h]W/]k  **\W/]\  **h[]/Z[  **\OW/Z] 

"�d,4� }| \OW/[  [OW/]  \h\/[  [iW/[  

                       ns � ** �29� _.,7� /�K � ����29� 6�+,U� wf3 �� ����
 �I��  

  


�� � 
���� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
84

43
9.

13
90

.6
.2

.2
.2

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

g.
ge

ne
tic

s.
ir

 o
n 

20
26

-0
1-

03
 ]

 

                             3 / 10

https://dor.isc.ac/dor/20.1001.1.20084439.1390.6.2.2.2
http://mg.genetics.ir/article-1-1202-fa.html


 همتا، سيدعليرضا رضويفطرت، مجيد طاهريان، احمد قنبري، محمدرضا بياعظم نيك     زنگ زرد در گندم نان +4E0Aتجزيه ژنتيكي مقاومت به نژاد   

  

�� ���� ��	�
/ ��
����/������/��	���� ����  

 

 6���Zv Q	� ;4 ���
 �B��1% C�� � ��+! "��� ��bI ��R����  

��@�
 IQ10×  ��@�
×����3�B    

��$� "��� �B��1% C�� ��$� "��� �B��1% C�� Q	� ��R���� 

��/}~A [[/OC ||/{|A ���/|D P1 

hh/][B NW/WA hh/][C NN/WA P2 

[[/]\A NN/kAB Z/]NB NN/hB F1 

[[/]NA [[/kAB NN/]OB ON/hB F2 

N\/]\A hh/OC NN/]\B hh/OC BC1 

[[/]\A NN/hB hh/]NB hh/hB BC2 

��R���� wf3 �� ����% �a� �� �V��� ����% J�3� �
 ��,3 �� �� m�,F� _��U �
 ����I�� �
 �29� _.,7������� ����  
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�3� �F
�?>� �1�U "�2�� ��F� �! ��
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 ���V3�B �0.� �� ��4×��@�
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 S
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)]NW\ (��
 ��a2� �
 /�2B ��� ��� �
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 �0.� �� ��

��F� �! ��
 S
 �� �,V`�!�� ��d1�# "�2�� ����1�� ���

� ���V3�B  IQ10��g�8 �B��1% C�� �$� �� ��)�,F�
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�3� ��!t� ��&� j
��4 �� . �����H.DF/  �� �� �0.� ��

 �R���
 �! ��
 S
 �� �,B�?
 �B��1% C�� �bI ���
 �0.�

�� ���
 ��d1�# ��.K ���b� �� �B��1% C�� "�22! 6�,2! ���

��V��3� ��B���B ��� ��� .�7�
 �R
� ���dK �
 Q1% �� ���
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��@�
×����� ���V3�B F  �! ��
 �dY� ��$� "��� �bI ���


�� ��d1�# "�2�� ��F� ��+! "��� ���
 ���V3�B �1�� ���

��@�*�3� ��!t� j
��4 �� �� .����� H.DF/  �� �� ���


��
 S
 �� �,B�?
 �0.� .2� ��> �B�� �� Lk  ���b,� �� �b�

 ��1P �2P ����� h� ��d��� 
��	��  ��24�
2kdD =�

2khH =  �kdhF = ��
 ����7 .��
�2

 �

Fkdh2kd2khHD ==×= ��
 ����7 .�
 �� �f
�� �

���I�  �+� �� �3� ���0�
h1� �24�
 ��.K L� ���  �B�

7�
� ��h,� �� ��24�
 ���b,� ��.K �a� �� ��� �GHDF〈 

,� �� � ��
 ����7����� �G
�8 ��
 �D.H/F ���B� 2d��  �


d1�# _��o�� ���
 ���b,������ �� ���� ���  �a� �� n),E�

� ��.K � �������4�
 .� �

��� ��d1�# ���� (� �)d/h (

��
� )������ ���� ��� 
� ��	���	 )ZN .( ��)Z[[[ (�� ?

����� �� �4�� ��$'�F  �� �,+�
� �
 �4�
 �
� /�$b� �� �� �	

���
d1�# ��> l��� �
d1�# ��� ��)
 ����� ���� ��,� ����� �G

B�2���8 �� �>�B� Q1%��� 
 �� (1�#��1�� �
 �,>�B ���I �

� "�2�� ��F� �4�
 �bI �B� � �3�
 �� �3� �d1�#� ���� �

 � �����
� �
d1�# ��2��$� �� �����	.  

-���� "��b,3� �
 ��
t8 ����� ������%�
 �� ���
 n),E� ���

 6��� �� �bIO �3� "�4 ��� . ����� ����� ��
 ���b�

��@�
 �0.� ���
 �I�H7 � ���+K ��
t8IQ10×  �bI ��

 ��� ;�� "�2�� ��F� �! �3� ��$F� .��! �B��1% C�� ��d1�#
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� �V�,�� 6�,2! �� )k .(����� �
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t8
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 S
�?� ��+! "��� �bI ���
 �I�H7 � ���+K
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�?>� ��� ;�� �
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�	� �� @�
 ������ ���
 ;2
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�����u.I� �
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?B j
��4 �o� ;2
?B ���b,� ���

��4 ���22! �2�
 ;�8 ;2
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 6���Nv % C�� ��bI =�2� ��?����+! "��� � �B��1  

�0.� �bI h/d Ew D H F D/H HD
F 

��@�
×����3�B 
�B��1% C�� }~/|v ZZ/[ ]W/[ [[i/[ [i/[v ZZ/[ Z\/Zv 

��$� "��� O\/[ k]/[ kZ/[ ]k/[ kh/[ OW/[ ]h/Z 

��@�
IQ10× 
�B��1% C�� {{/}v Zi/[ Ok/[ h]/[ k/[v Oh/] Zi/]v 

��$� "��� |{/}v kk/[ ]W/[ WO/[ W\/[v \W/[ \\/[v 
 

                     EW=1/4(Vp1 + Vp2 + 2VF1) 
                     D= 4VF2 -2(VBC1+ VBC2) 
                     H= 4(VBC1 + VBC2 – VF2 – EW) 
                     F= (VBC1 –VBC2) 

�� �2���dK ��> 6���> ��?��: 

 :EW��� p���� Q
�0 ��# )�f�o� ( �=�2�D:  �=�2� �F
�?>� �?�H : �=�2� ��d1�# �?�F : �R,	d+�d  �h ��� ������ /�+� ���  
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 6���Ov ����� ��
t8��+! "��� � �B��1% C�� ��bI �I�H7 � ���+K  

�0.� �bI 
h2BS —

h2BS h2NS GA ] Z N  O \ 

��@�
×����3�B 
�B��1% C�� Zi/[ Zi/[ N\/[ N]/[ NZ/[ N]/[ O]/[ hN/[ 

��$� "��� OO/[ Oh/[ ZW/[ NW/[ Nh/[ NW/[ Oh/[ ZZ/] 

��@�
 IQ10× 
�B��1% C�� Oh/[ \[/[ hk/[ \N/[ \h/[ \O/[ NW/[ WO/[ 

��$� "��� Zk/[ Zk/[ N[/[ ZW/[ Zi/[ ZW/[ ][/[ Zk/[ 
 

                    1h2
BS:In this ratio(VF2-Ew)/VF2, environmental effect (EW) is (VP1+VP2)/2, (VP1×VP2)

1/2, VF1, (VP1+VP2+VF1)/3 and      
              (VP1+VP2+2VF1)/4 for 1.2.3.4 and 5 respectively 
                   2h2

NS:[2VF2-(VBC1+VBC2)]/VF2 
                   3GA: genetic advance 
 

 �V�,�� 6�,2! "�o� �� =.*�)��� �2` �
 � ��� S� ( ��bI

�3� L$� ���	
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 ������ ����,	�8� ���� /�K ���� �R,3��8 /�K �l��
���

�� ���	���V� /�+� �� ��Q1% ���� ���� ��� S
 �� �dY� ���

Q1% � �1��� ���Q1% ���
 ��d1�# ���� �R
� �1�� �� �b2 ���

�4�
 ���I �dY� .�� ���9� ���%�
 ���r��b� �
� �� _��o�� �
 -

�4�� ����7 ���b� �90�� ��?�� �� ��b� 6�U �� ��� )][ .( ��
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��� ��$,�� �� �� �
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 �91�f� �
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�3 �� ���b,�
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�3 �
 ���b,� �-�� �� �� ��b�
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 ���� Q
���9� ��2� r�> ���� ���I ��� ���%�
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# "��% �3�
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�0�� ��� ��4�
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 6��� �� �����%�
 �
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 6���\v ��9� ���%�
� ���B��1% C�� � ��+! "��� ��bI ���
 ��b� 6�U �� ���  

�0.� ��bI } { � ~ � 

��@�
×���V3�B 
�B��1% C�� v v v v ��/� 

��+! "��� ~~/� v ��/~ v �|/{ 

��@�
 IQ10× 
�B��1% C�� }�/~ ��/� ��/� {}/~ v 

��+! "��� }�/� v ��/� |{/| v 
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1

2
2

2
12 8/ FFPPn σσµµ −−=  

                          2: ( ) ( )[ ]2
2

2
1

2
1

2
2

2
12 25.025.05.08/ PPFFPPn σσσσµµ ++−−=   

                          3: ( ) ( ) ( )[ ]2
2

2
1

2
1

2
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2
1

2
12 5.05.08/ PPFBCBCPPn σσσσσµµ ++−+= −   

                          4: ( ) ( )[ ]2
1

2
1

2
1

2
11 5.04/ PFBCPFn σσσµµ +−−=  

                          5: ( ) ( )[ ]2
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2
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2
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2
12 5.04/ PFBCFPn σσσµµ +−−=  
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+
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 -�+� ���� #�9:�;

 � #�� 	�$��� �� <�= �
���' �>?
 �
� �� @�� -�!+A� +� ��?B

 �+�0' �� ��� ��8 �� ���6�� +A� ���� �>��C &�D,� �7���8
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+L
����� Q2χ N���+��0� &��N� ��GR� ���
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 �� &#���6� S�� �

��
��� + �0��� �!3F �� �� ����� �� 	��!�
  +�����/ ���1
 ��

�� +�3��+I ������� .�� ��� H��+� <�B ��:� �� �$�� ����


#���6� �7���8 �+�0' �I��T�/ )	9��� 	� ���6�� +A� �0���( &

�$�� =�� �M�W� X��
��� �
 � ��8 ������/ )YZ ( �
� +� ��?B

��7:�! [�� ����B )\]]^( K�
��8 ���6�� +A�× ��� � *�W�

�+' +'_ ��� H��+� <�B ��:� �� +'(:� `�4 ����B �� �9�'+
 .  

��=�� �>?
 ��× IQ10  ���� � �I��:� K�
 a��, 	� b��+�

 +A� ���6� ��N'[h] #�9:�; ���6�� +A� �× #�9:�;[l]  2
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 F0
�I �
�+��0�

�N� #�9d
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� -�+�

#�� 	��I�� e�� -�����/� ��0!� ��3� 	' ���� f:�g� . e�� �
�

�� �0' �� �C?,� #4+3�/ ���� -�����/�N� 29� �+
� �
�

��� X��
��� F!�'���
 � �!�� `+�
 ��C �� -�!��$ )Y^ .(

S���� #�?B ��I+! [h] � [l]  -�����/� ��0!� ��3� �$�� 	��3�

#�� �N7� e�� .��� -�+� �� X��
��� -�����/� e�� �
� � �!

#�1N��� F
��4� `+�
 ��C �� -�!�!� )^h .( 	� 	��
 ��

 #�9:�; a�+A� #�N!�#�9:�; �× F0
�I &�>?
 �
� �� #�9:�;

 �� �>��C 	1:�M� ���� ��)� -�+� ��N' ���� � �I��:� K�


������ �!��g� +Ai� `+�
 ��C �� �
����� -�! . �>?
 �
� ��

 S��[i] �01� a��, �
� -�+� �� 	�
�6� �� �� ���6� ��� &��� ���

S�� [h]  �[l] �N� 	��
 ���>�$�� .=�� �>?
 ����× �8�7��I

S�� �I��:� K�
 #�, -�+� [h] �01� �3
��4� S�� � �3� ���

�01� *
�+$ #W
 F0
�I -�+� #:�C �
� 	' �
�+I ���

�� [�DM� �03I��E+�I��� ���6� ��0TN! � �$�� [d]  	� #9��

�� �3
��4� +A� #�N!� +����� &S���� +
���$�� . S�� �>?
 �
� ��

[j] �01���� ��� .�?B ��$ j�B �� � #��� #��A S�� �
� #

�� +��k
 �� #�?B �
�:�� -�����
 . 	D��� 	� -�����/� e�� �
�

�N� #�9d
 ���> �03I��E *
�+$ #W
 F0
�I�$��.  �NC���E

����7N! � )\Ylm ( �� ������� �� ��� ������� 	
��
 n��� +�

 -�����/� � #�9:�; &�3
��4� -�!+A� &���� n��6� �����

)�3
��4� ���6�� +A� �,�oE×#�9:�; � #�9:�;×#�9:�; ( +A�

�01��0�$�� ��N' ���� � �I��:� K�
 F!�' �� ��� . p;+�DB

�01� �+�0' �� -+�3�� F6� �� #�9:�; �� �3
��4� +A� ���� ���

��� �����E+� ���+� ���� a��, �
�. ����7N! � -��+!� 

)\Ylm (��:� K�
 #�, �� 	' ���+' H���I � #�9:�; a�+A� �I

#�9:�;×�� #�N!� -���� #�9:�;�0$�� .#A��� ���6� -+
(/

#A��� ���6� � =�� 	� *���� �I��:� K�
 ���NB -+
(/

��� *���� �� �,�oE . ���� #�, �+�0' �� �3
��4� a�+A�

��� #�N!� -���� ��N' .#A��� ���6� �,�oE � ���NB -+
(/

��� *���� ��N' ���� .6W
 ������7N! @0�� +�
� �6� 

)^ZZq( �� ��� @�� 	� #���6� c���
 ��W� 	1:�M� ��r0� 	� &

 %��� #���6� �7���8 ���� ����+� � <�0IF1& F2& F3BC1& BC2 

 �:�� 	� �>?
 �� �,�C)(MX, AQ, XN  ��+> ���+� ���� ��

����� . �� �3
��4� �� �I��s:� K�
 #�, �� 	' ��� ��3� �
���

#�� �����E+� -+�3�� #�N!� .#A��� ����� �
� -�+� �� -+
(/

 ��� #�,mZ  �
q] ���+' H���I �,��.  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
84

43
9.

13
90

.6
.2

.2
.2

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

g.
ge

ne
tic

s.
ir

 o
n 

20
26

-0
1-

03
 ]

 

                             7 / 10

https://dor.isc.ac/dor/20.1001.1.20084439.1390.6.2.2.2
http://mg.genetics.ir/article-1-1202-fa.html


 همتا، سيدعليرضا رضويفطرت، مجيد طاهريان، احمد قنبري، محمدرضا بياعظم نيك     زنگ زرد در گندم نان +4E0Aتجزيه ژنتيكي مقاومت به نژاد   

  

�� ���� �����/ 	
��
��/	
����/������� ����  

 

�01� 	� 	��
 �� #
�G����� ���6�� +A� ��$ ����+' b�90��� ���
 :  

\5  +A��8 -�+� -�����/� � ���� ���� #���6� ��00' �+�0' -�!

�� �+�0' �� ��N' ���� � �I��:� K�
 #�, �8 �� �>��C�00'. 

^5 #�9:�; � #�9:�; a�+A�× �I��:� K�
 a��, �+�0' �� #�9:�;

�� #�N!� -���� ��N' ���� ��0$�� . K�
 �>?
 e�� 	� 	���

��u�/ �I��:� +
)+�3�� #���6� (���$�� [�Dk� �
 2:�; ����
. 

Y5 #A��� ���6� K�
 a��, -�+� �,�oE � ���NB -+
(/

�� *���� ��N' ���� � �I��:��$�� . #�� +�G� #:�C �
� ��

 � �
+9�! ��:�
 Q
+L �� ��N' ���� � �I��:� K�
 -�+� v?,�

��� �� F0
�I �
#�1N� �
�G��� -�! <���� `+�
 ��C �� -�!

�+�I. 

  

 ����"5 ��N' ���� � �I��:� K�
 a��, ������� S���� 

���� ��� m [d] [h] [i] [j] [l] χ 2 

�	
��×
������  
������ ��� **��/� ± ��/�  **��/�� ± ��/�  � **��/	� ± �
/�  **��/� ± �	/�  � ��/�

ns 


��	 ���� **�	/	� ± 	��/�  **��/� ± 	��/�  ��/	� ** ± ���/�  � **��/�� ± ��/�  � ��/	
ns 

IQ10×  �	
��  
������ ��� **��/	� ± 
	�/�  **�	/	� ± ���/�  **��/	
 � ± ���/	  **�	/�� ± 
	�/�  � **	�/	� ± �	�/�  ��/�

ns 


��	 ���� **��/� ± ��/	  **��/� ± 	��/�  **��/�� ± �
/�  **��/� ± ��/	  ��/�� ** ± �
/�  **��/	� � ± 	�/�  � 

ns  �01 **و� w?�E� <�B � ����01� ��N�C� xM� �� ���y
 �,��  

  

  

\. ��34�-w &.< & .��+
� e � .D��W� ��/ .\Yl^ . ��GR

�� ��)�
� �� <�0I ��� @�� �
��+ .+3�
�(�  � ��G� 	 .\] :mh"5

mhY      . 

^. < &�NC���E.< & .� .� &��N! �� .� � -�NW� . -����

���+! .\Ylm .��� <�0I ��� @�� 	� #���6� c���
 . <�DB 	D��

��+
� �B��� .l :Yql5Y"l .  

Y. -��+!�< &.e & .� .v &�1:�L .< � �:�0
� .� .�!��0> .

\Ylm . ��)� �� 	� #���6� �7���8 	
��
6E130A+   �

134E148A+ <�0I �� ��� @�� . z��0� � -����3' <�DB 	D��

�1�9L .\Y :\^q5\\m.  

h. < &�!��0> .� .\Yqq . ���� ��L c���
 ��W� 	1:�M�

 ��� @�� 	� #9�� <�0I p>� ��GJ �� ��NO.	D�� B��� <�DB� 

�
��+\  :q\5mY.  

m. { &-+r�.< & .< &���+
 .� &��6!� .< &<�0>� .| .

v � <�6� ��
�NC� .v?4 .\Yq] .�u�� -��N�� #�1}� Puccinia 

striiformis  	�4+3�/ -�! 	I� � ��$ v?,� <�>�� �N1:� X7B �

��+
� �:�N$ -�! ����� �� ��� @�� 	� #9�� <�0I  . ��G� 	D��

�(� � .\" :h^h5Y]Y .  

6. Alexopoulos, C. J., C.W. Mims and M. 

Blackwell. 1996. Introductory Mycology John Wiely and 
sons, New York. pp. 868. 
7. Arabi, M. I. E. 2005. Diallel analysis of barley for 
resistance to leaf and impact of the disease on gentic 
variability for yield components. 145:161-170. 
8. Boukhatem, N., P. V. Baret, D. Mingoent and J. 
M. Jacqumin. 2002. Quantitative trait loci for resistance 
against Yellow rust in two wheat- derived recombinant 
inbred line population. Theoretiacal and Applied Genetics. 
104:111-118. 
9. Broers, L. H. M. 1997. Components of 
quantitative resistance to yellow rust in ten spring bread 
wheat cultivars and their relation with field assessments. 
Euphytica. 90:9-16. 
10. Chen, X. M. and R.F. Line. 1992. Inheritance of 
stripe rust resistance genes in wheat genotypes used to 
differentiate race of Puccinia striiformis in North America. 
Phytopatology. 82:633-637. 
11. Chen, X. M. and R.F. Line. 1993. Inheritance of 
stripe rust resistance in wheat cultivars postulated to have 
resistance gene at Yr3 and Yr4 loci. Phatopathology. 
83:382-388. 
12. Chen, X. M. and R.F. Line. 1995. Gene action in 
wheat cultivars for durable, high-temperature, adult plant 
resistance and interaction with race-specific, seedling 
resistance to Puccinia striiformis. Phytopatology.85:567-
572. 
13. Chen, X. M., E., Milus, D. L. Long, R. F. Line, D. 
Marshall and J. Jackson. 2002. Wheat stripe rust epidemics 
and races of Puccinia striiformis in the United States in 
2000. Plant Disease. 86:39-46. 

����� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
84

43
9.

13
90

.6
.2

.2
.2

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

g.
ge

ne
tic

s.
ir

 o
n 

20
26

-0
1-

03
 ]

 

                             8 / 10

https://dor.isc.ac/dor/20.1001.1.20084439.1390.6.2.2.2
http://mg.genetics.ir/article-1-1202-fa.html


 زنگ زرد در گندم نان +4E0Aتجزيه ژنتيكي مقاومت به نژاد      همتا، سيدعليرضا رضويفطرت، مجيد طاهريان، احمد قنبري، محمدرضا بياعظم نيك

  

���� �����/ 	
��
��/	
����/������� ����  ��  

 

14. Cromey, M.G. 1992. Adult plant resistance to 
strip rust (Puccinia striiformis) in some New Zealand 
wheat cultivars. New Zealand journal of Crop and 
Horticultural Science. 20:413-419. 
15. Dabholkar, A. R. 1992. Elements of biometrical 
genetics. First edition, New Delhi. pp. 431. 
16. Johnson, R. 1988. Durable resistance to yellow 
(stripe) rust in wheat and its implications in plant breeding. 
pp.63-75, IN Simonds ,N.W.and S.Rajaram(eds) Breeding 
Strategies for Resistance to the Rust of Wheat. CIMMYT, 
Mexico DF. 
17. Jing, F., Z. Zhongjun, G. Li, Y. Zhou and J. Sun. 
2007. Inheritace of resistance to stripe rust in wheat 
cultivars Aquleje and Xian Nong 4. Theoretiacal and 
Applied Genetics. 48:43-46.  

18. Lee, T.S. and G. Shaner. 1985a. Oligogenic 

inheritance of length of latent period in six slow leaf 
rusting wheat cultivars. Phtopathology. 75:636-643. 
19. Line, R. F., C. F. Konzak and R. E. Allan. 1974. 
Evaleation resistance to Puccinia striiformis in North 
America, identification of resistance gene and durability of 
resistance. Vortrage fur Pflanzenzuchtung. 24:280-282. 
20. Ma, H., R. P Singh and O. Abdalla. 1997. 
Resistance to strip rust in five durum wheat cultivars. Plant 
Disease. 81:27-30. 
21. Marasis, G. F., A. S. Marais, Z. A. Pretorius, B. 
McCallum and J. E Snyman. 2005. Leaf rust resistance 
genes Lr54 and Yr37 transferred to wheat from Aegilops 
kotschyi. Plant Breeding, 124:538-541. 
22. Martin, C. D., J. D. Miler, R. H. Busch and L. G. 
Littlefield. 1979. Quantitation of slow rusting in seeding 
and adult spring wheat. Canadian Journal of Botany. 
57:643-647. 
23. Mather, K. and J. L. Jinks. 1977. Introduction to 
Biometrical Genetics: First edition Chapman and Hall. 
London. pp. 231. 
24. Mather, k. and J. L Jinks. 1982. Biometrical 
Genetic: The study of continuous variation. Chapman and 
Hall.New York. pp.369. 
25. McNeal, F. H., C. F. Konzak, E. P. Smith, W. S. 
Tate and T. S. Russell. 1971. A uniform system for 
recording and processing cereal research data. U.S. 
Department of Agriculture Research Service. pp. 34-121. 
26. Moghaddam, M. M., H. Dehghani, M. R. 
Ghannadha, M. Valizadeh and M. Torabi. 2002. Genetic 
analysis of Infection of strip rust in wheat. The 
proceedings of EUCARPIA Cereal Section Meeting, 21-25 
november, Salsomaggiore, Italy. pp.215.   
27. Park, R. F. and R. G. Rees. 1989. Expression of 
adult plant resistance and its effects on the development of 
Australian wheat cultivars. Plant Phytopathology. 38: 200-
208. 
28. Parleviet, J. E. 1980. Variation for latent period, 
one of the components of partial resistance in yellow rust, 
caused Puccinia striiformis. Cereal Ruts Bull. 27:369-379. 

29. Roelfs, A. P., R. P. Singh, and E. E .Saari. 1992. 
Rust Diseases of Wheat    :concepts and methods of 
diseases management.CIMMYT,Mexico,D.F. PP.9-11. 
30. Roy, D. 2000. Plant Breeding Analysis and 
Exploitation of Variation. Alpha Science Internationl Ltd. 
pp. 701. 
31. Shaner, G. and R. E. Finney. 1980. New souses of 
slow rusting in wheat. Phytopathology. 70: 1183-1186. 
32. Shetty, H. S., N. S. Vasanthi, B. R. Sarosh and K. 
R. Kini. 2001. Inheritance of downy mildew resistance ß-
1, 3-glucanases and peroxidase in pearl millet [Pennisetum 
glucum (L.) R.Br.] crosses. Theoretiacal and Applied 
Genetics. 102:1224-1226. 
33. Torabi, M., V. Nazari, and F. Afshari. 1995. 
Effectiveness of wheat yellow rust resistance genes in 
different parts of Iran. Cereal Rusts and Powder Mildews 
Bulletins. 23: 9-12. 
34. Vanderplank, J. E. 1963. Plant Diseases. 
Epidemics and control. Academic press, New York. 
35. Wellings, C. R., R. P. Singh, R. A. Mcintosh and 
A. Yahyaoui. 2000. The assessment and significance of 
pathogenic variability in Puccinia striiformis in breeding 
for resistance to stripe rust: Australian and international 
studies. In: Proceeding of the 11th Regional wheat 
workshop for Eastern, Central and Southern Africa, Addis 
Ababa, Ethiopia. pp. 134-143. 
36. Wilcoxson, R. D., B. Skovmand and H. A. Atif. 
1975. Evaluation of wheat cultivars for ability to retard 
development of stem rust. Annals of Applied Biology. 
80:275-281. 
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
84

43
9.

13
90

.6
.2

.2
.2

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

g.
ge

ne
tic

s.
ir

 o
n 

20
26

-0
1-

03
 ]

 

                             9 / 10

https://dor.isc.ac/dor/20.1001.1.20084439.1390.6.2.2.2
http://mg.genetics.ir/article-1-1202-fa.html


 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
84

43
9.

13
90

.6
.2

.2
.2

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

g.
ge

ne
tic

s.
ir

 o
n 

20
26

-0
1-

03
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dor.isc.ac/dor/20.1001.1.20084439.1390.6.2.2.2
http://mg.genetics.ir/article-1-1202-fa.html
http://www.tcpdf.org

