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Evaluation of some biochemical factors for resistance of seven bread wheat
 (Triticum aestivum L.) genotypes to Russian aphid (Diuraphis noxia)
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� L�,' (�) A&��#u)  �1�s .(  ���� �%� 

   (h����  iS���� (" ����%\-� $���E# ����S�# >" ����� !����"�

     ����  ��� ��&=� ;"$*�' ("$  �">� (�)�&�" ��&�� .  2�%"

  � ����N
� ;���N0�S� �7&���� ���  6��7S�`  !���" 9���� ���&%

(Ciepiela., 1989 Dorschner et al., 1987 Weibull, 

1987) . &�������"��&�� +"4������&� �)�������� �� �">� (�)�

              L�,�' (��) A�&��#u ��  �,�%��� �� ����� (�) A&��#u

             2�%" ���"� ����� (�) A&��#u �� ���  �&0� 2%" �  �%��

 +�

5���� �� "� �">� (�)�&���"��&�� ���� ��
,��) �%���#"��

          �� !������ �� ����#$	  ��� �  �%�) 2&n��$]I  ��
,�) $J .

           $�] +"4�&� ($&� 9>"�#" >" ���' �%�
# �  67S� 2%" 2&n��

!�" ��)�
) �%��>� 2&
) ��.

;�<!+�=

              +�*�# 2&n��$�] +"4�&� ($�&� 9>"��#" >" ����' �%�
#

        �%��) A&��#u �� �%�&
&��&  ���: 2%" +"4&� �� �)� ��

  � !�� ��`         ��  !	,# ��
.$� �"$@ ���� �
� ����0� $&J

     �)��� (�) A&��#u)     �����0� +���  �%���>� (  �)���

 !�" �
.�% .   �  �%�
# L��" $         2&n��$�] +"4�&� 9���� !�� 

           L�,' (�) A&��#u �  !	,# ����� (�) A&��#u �� ��

     �%��>� �� $) ��)      �����0� +���  � ����0� �  (  $
*�& 

  !�")  �1�r .( �" 2%"       ����)� �� +�*# 2&n��$] +"4&� !.

��������%" ���������0� ("$�����  �������� T%"$������ ������%

  !����" 9�$���� ����) A���&��#u �����
�,   ����� (�����B ����  

R����^�� �)�&� !����� �5��� !����� <"4�" 9�� R��$#$%���� (�) A&��#u���� 

Table1. Normalized indices for components of resistance and Plant Resistance Index(PRI) of wheat genotypes
P,&#�1�  Mechanism

A&��#uGenotype

>�&  �
#�
Antibiosis

X

>�#> �
#�
Antixenosis

Y

�
��
Tolerance

Z

�)�&� !����� �5��*
(PRI)

c[�[4898 0.21 0.31 0.20 76.80

�[[�1881 0.42 0.25 0.30 31.75

(�">�
Azadi

0.63 0.40 0.26 15.26

|$��Karaj
II

0.53 0.77 0.28 8.75

�45�Khazar
I

0.97 0.31 1.00 3.32

�#��" 0.63 0.60 0.86 3.08
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Arvand
+��>�� ����"Orejy-e-Kazeroon 1.00 1.00 0.90 1.11

*�)�&� !����� �5�� : �$_7��' �1:(1/X.Y.Z)4� �� <!�"$
*&  !����� 9��)� +�*#���  $
*&  +��"��� �Q$) �� /!�" !����� .

*PRI: Plant Resistance Index, (1/X.Y.Z). Higher PRI Indicates greater resistance.

 A&��#uGenotype

�1�v^2&a#�&� 9>"�#" �� ��. $%���� �� 9�� ($&�K$ �� (�"�$  �#�
# �7
G� �'"$�� 9��0� (�)9��0�$&8

)�)�� (���� ���� �
� � 

Fig.1. Mean of total phenol contents at different sampling stages in infested and non-infested wheat leaves with 

Russian wheat aphid
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9��0�$&8�)�)�� (���� ���� �
� � 

Fig.2. Mean of total free amino acids contents at different sampling stages in infested and non-infested wheat leaves 

with Russian wheat aphid

 A&��#uGenotype

�1�r^2&a#�&� 9>"�#" �� 2&n��$]$%����  9��0� (�) K$ �� (�"�$  �#�
# �7
G� �'"$��� 9�� ($&�

9��0�$&8�)�)�� (���� ���� �
� � 

Fig.3. Mean of total protein contents at different sampling stages in infested and non-infested wheat leaves with 

Russian wheat aphid
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Fig.4. Mean of total proline contents at different sampling stages in infested and non-infested wheat leaves with 

Russian wheat aphid
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 A&��#uGenotype

�1�t^2&a#�&�  (�"�$  �#�
# �7
G� �'"$��� 9�� ($&� 9>"�#" �">� (�)�&�"��&�� �� �  �� ��. !	,#$%���� 

&8� 9��0� (�) K$ ��9��0�$)�)�� (���� ���� �
� � 

Fig.5. Mean of ratio total phenol to total free amino acid contents at different sampling stages in infested and

non-infested wheat leaves with Russian wheat aphid

    (��) ����: �  "� ��5 R�7�� (�) 2&n��$]>" �

,@ 9�&�

 ���� �%�&
&�����& I� $J  ������ ����� �%����	� !�������� �.

(Van der Westhuizen and Botha, 1993) .$J" ��  ��%\-�

     ������� (���) �������� ����&n��$] ;"$��&&-� ������ �
���

                   ��  ��&
p] ��7] q��# ��� ��%\-� ���a�) ��%� ��� ����� � 

 ���	%$�� (���) +>�rs /rr� rt A��&��#u�� +���
0"��7&� 

       $&&-� 2&�Q��@�. L�,�'�)��� 9�������� ��  �����  ���"

 !�" 9�� .          $�J" �� ��� �%�)�&
p] �7] �&1*� �7���B � 

          !�������� ��
C� ��# /��� �����%" ���� �
� �7
'

�#�"�(Rafi et al., 1996) .    �$�� +"���: +"��� �� 2%"$ �� 

      +"4&� ��#� >" $
*&  ��)!&
� (  �� R��7�� (�) 2&n��$]

 � !�����I      q��# /�����  $J) !�&=&� (    P�C� ;��	&�$� 2�%"

��
,) "\0 ,           ("$�  ���&@� lU�� �#"�� �
# 2&n��$] +"4&� 

���  ��G
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;�>+�=

       �">� 2&0�$�] +"4&� ($&� 9>"�#">" ���' �%�
#  +�*�#
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��� �%�&
&��&  ���: 2%" +"4&� ���)� ��
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� ����0�$&J�� !�� ��

   �)�� ��
&�)  ����0� +��  �%��>� ( 
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)  �1�z (         �����0� ����
,�) 67S� 2%" $a#�&  �%�
# 2%"

          (��) A�&��#u ��
��� ������%" g:�  ���� �
� T���

   !�" 9�� L�,'� ����� .   �� !�"� �����%�  �
	0"  +"4&� 

�%"4." 2&0�$]   �� �">� ��@�" �  !	,# ����� ��@�" L�,'

 !�������" $���C*������� .  ;�������	&�$�$a%�� 2&0�$������]

  ��� ���B �����"� +u�$��
&#  ���� �% ���� F��
�� ����� T%"$

  �������#""� l�����&#���>" R�7����� �����%"�> P����� �����
:

�����)� �����(Puritch and Barker, 1967) . ����.$B>"
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 ���  �
�"� .            (��) P
,�&�4&# �%��C�� ��  2&0�$�] 2
�D��

   ���� ��� !���='"� R�7� �%�*8(Heber et al., 1971 ) .

  �������0� +�����  �%�����>���)�)����� �����
&�( +"4���&�

  !	,��# ������� ����@�" �� �">� 2&0�$��]  L�,��' ����@�" ��� 

     ��"� �"$@ ($�h�  iS���)  �1�c (       ��  q��D�� 2�%" ��

        !�" ��)�
) ��"� ���� ��&�> 2%"�� �� �%�) H�"4�

(Van der Westhuizen and Preturius, 1995).

-�
5 :�*��1��#��5 .7 �" .7 .#6 (PU&

             (���&N� �">� (�)�&��" ���&�� ��� �  �� ��. !	,#

    � ��@�" ��G
#" ("$  !�"   ��'US��" !	,# 2%" �  �� ����

  �5��  !&
���%�� .        +�*�# M�&��� 2%" >" ���' �%�
#

                 9��� 9���0� (��) A�&��#u �� !	,�# 2�%" +"4�&� �� �"�

 !�" �
.�% �%"4." �)�� (�) A&��#u �  !	,# .  2&��Q P)

  ����  �,���%��� �� �������� (����) A���&��#u �� !	,���# 2���%"

       " �"����5$  ($�� h��  iS� >" L�,' (�) A&��#u  !��

)�1���t .(  +"����1
) � >"$��&# (���) ���
.�% ���  �%���
# 2��%"

(Niraz et al., 1985)!�" ��)�
)  .   �� ��7�. ;��	&�$�

     �#�"� ($J�� ��# �:�.� (�) P,&#�1� .     +"4�&� ��.$B >"

     ("$�  (" �%\-� $E# �S�# >" 4&# �">� (�) �&�"��&�� (h� 

   ���  �� �&=� ;"$*' .      ��@�" �%�  60�S� 2%" �  ���� �  �

                 ��� ���. H>�" >" ��
,�) $�� ������ �) �
� �  !	,# ��

     ������  �"�����5$  ($�h���  �">� (���) �&���" ����&�� ��� 

    "� q���D�� 2��%" 4��&# M��&��� 2��%" >" �����' �%���
# ����

��� �� ! �J.
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