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���P 1- ��	
� ����� a%����� G�QL� &1��%� ���  D��E ���� �� �������� ���� ��� ��*�� !� ()� '�� �! &� ���� 

Table 1. ANOVA for the effect of foliar spray with ascorbic acid on some qualitative characteristics 
of ʻ̒̒̒Red Spur̓̓̓̓  apple cultivar 

  D�O��� R�b%��� 

MS  
D����c� d".�  

S.O.V 
�!�1� GP�!  

df 

!��� ���P ��	
�  
TSS  

H�� 0. ��  
pH  

@�����<�� A��) G<�����  
TA  

T R���<��  
VC  

s���  Block 3 0.11ns 0.01* 0.0002ns 0.03ns 

T!����&Z�!&� Ascorbic acid 2 13.57**  0.07**  0.01**  24.44**  

	�$
"�Z �
�%�� Error 24 0.11 0.004 0.0007 1.71 

S��!!U. 9$�H (�R��) CV (%) - 2.64 1.73 6.69 14.3 

ns �*  �**  � 	�C" xG%;� ��K� ��� 9!.�. 	�C" ����  J
N%I� PX& �� ���5  �1 �R�� 	" .��
�  
ns, * and ** no significant differences, significant at the 5 and 1 % probadility level, respectively. 

 
���P2- ��	
� ����� a%����� G�QL� &1��%� D��E ���� �� �������� ���� ��� ��*�� !� ()� '�� �! &� ���� 

Table1. ANOVA for the effect of foliar spray with ascorbic acid on some qualitative characteristics 
of ʻ̒̒̒Red Spur̓̓̓̓  apple cultivar 

  D�O��� R�b%��� 

MS  

D����c� d".�  
S.O.V 

�!�1� GP�!  
df 

@���- � �<%�  
Total 

antioxidant 

R�%����<%�  
anthocyanin 

A  �����U�%�VC  
Total 

flavonoids 

 R�%W� A�.C

1��=��%���  
PAL  

s���  Block 3 0.5ns 1.1ns 4.39ns 0.002*  

T!����&Z�!&� Ascorbic acid 2 132.09**  3.89**  1.64**  0.003* 

%��	�$
"�Z �
� Error 24 8.57 0.5 3.46 0.0008 

S��!!U. 9$�H (�R��) CV (%) - 9.04 10.65 1.48 10.16 

ns �*  �**  � 	�C" xG%;� ��K� ��� 9!.�. 	�C" ����  J
N%I� PX& �� ���5  �1 �R�� 	" .��
�  
ns, * and ** no significant differences, significant at the 5 and 1 % probadility level, respectively. 

  

  
 

 ��!�S%1- ��	
� ����� 45	6 �� ���  &��� �! ��	
� ���P !��� �E�! �� �������� ���� e	<f� �����*�� !� ()� '�� 

*R�b%��� �.O� D���� H�<N� g��3 �� ���  ��S<3� hi� �! ���!5 �%���% R�%�! �� G.��! �./ @��1� �E�!. 
Fig. 1. Effect of foliar spray with ascorbic acid on TSS content of ̒̒̒̒Red Spur̓̓̓̓ apple fruit (P≤0.05). 

*Means with the same letters are not significantly different at the 5% probability level in Duncan’s 
 Multiple Range Test. 
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 ��!�S%2- ��	
� ����� 45	6 �� ���  e	<f� ��� �� �������� ����pH ��*�� !� ()� '�� &���  
*R�b%��� �.O� D���� H�<N� g��3 �� ���  ��S<3� hi� �! ���!5 �%���% R�%�! �� G.��! �./ @��1� �E�!. 

Fig. 2. Effect of foliar spray with ascorbic acid on PH of ̒̒̒̒ Red Spur̓̓̓̓ apple fruit (P≤0.05). 
*Means with the same letters are not significantly different at the 5% probability level in Duncan’s Multiple 

Range Test. 
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 ��!�S%3- ��	
� ����� 45	6 �� ��� ��*�� !� ()� '�� &��� @�����<�� A��) A  G<����� �� �������� ���� e	<f� ��� 

*R�b%��� �.O� D���� H�<N� g��3 �� ���  ��S<3� hi� �! ���!5 �%���% R�%�! �� G.��! �./ @��1� �E�!. 
Fig. 3. Effect of foliar spray with ascorbic acid on TA content of ̒̒̒̒Red Spur̓̓̓̓ apple fruit (P≤0.05). 

*Means with the same letters are not significantly different at the 5% probability level in Duncan’s 
 Multiple Range Test. 

  

  
  

 ��!�S%4- ��	
� ����� 45	6 �� ��� ��*�� !� ()� '�� &��� T R���<�� @�Q�� �� �������� ���� e	<f� ���  

*R�b%��� �.O� D���� H�<N� g��3 �� ���  ��S<3� hi� �! ���!5  R�%�! �� G.��! �./ @��1� �E�!.�%���%  
Fig. 4. Effect of foliar spray with ascorbic acid on VC content of ̒̒̒̒Red Spur̓̓̓̓ apple fruit (P≤0.05). 

*Means with the same letters are not significantly different at the 5% probability level in Duncan’s 
 Multiple Range Test. 

  

 @�Q���<%�  @���- �A   
::�     �
::N!. �g�
::$���  ::$]�. d$
::%� y
::&� �  �!::&�

 J
N%I� PX& �� T!����&Z1  �:R��   �!Mc:. 	:�C"  ���

  <�]:!" �� 	:%�Z   <��!:=��  +:��� ��:!"   J��:K)2(.   d$
:%�

 +j�� a$�],� 
�  � ��� <
�� @!#�
!" S
=$
b"  � {���"

 ��%Q" �T!����&Z �!&�	%�Z  <��!=��  9!:& ��!" f�

   .+:,
$ a$�]:,� �
o:&��� >O�    +:j�� �� @!:�200  �400 

	�!"   ��:�      PX:& �� �A
:� � T!����:&Z �!:&� �:%!B ��

 J
N%I�1      :�"�� �:�` <�:"�Z y
:&� �� �R��   @:���� �

 S�
L.	�C"  ����� ��A
�".     +:j�� �� �:A  :� @$� 
�

   �!Mc::. T!����::&Z �!::&� ��::� ��
L%::&�	::�C"  ��� ��

 <�]!" a$�],�	%�Z  <��!=��+��� f��  	B�  +:j��400 

	�!"  ���  +:j��  � +�=� T!����&Z �!&� �%!B ��200 

	�!"  ��� @$�%�!� �%!B ��  a$�]:,�     :� +�:=� �� ��� 	:�C"

  ��� <
:�� �A
:� �
N!.  f�:�) 5   �� T!����:&Z �!:&� .(

%!" �f::^���� �f::&�%!&� �
::!� 	B��::& ����::$� � ��::��

Archive of SID

www.SID.ir

http://www.sid.ir


 B� <�$�  :<��
�NA �J��Q" �!Mc.  �� T!����&Z �!&� 	�
7	;�� ... 120

 �J��,���. ���
" �#$� S
�!��. 
� ���NA � ���� ��K�

 
A�!^��.��
�f�, � 
A  >%=!&	%�Z   	���!:=��$]�Z�!� 	:N  

 f!�::::�. <
::::A
!� �� ��	::::"   �� �!::::&� @::::$� .�::::A�

	::%�Z <��!::=��  
::A �::O �
!::=�	::" 
::�  ::� �::�
�  V��::��

<[!=��  
A ��� 9!��. J
C, 
:!I� 
� � J
:�$���    
:A

 <Z 	��:�����
� 9K�" ���Z   
:A 	:"  ��:� )Smirnoff 

and Wheeler, 2000.(  @::$� �::� ��G::� �  ::� �!::&

 T!����::&Z ::�  <��::��  S
����::&Z >$]::�Z ��%::=��&

 �� ����!=���7 $]�. �!=���7 <}���!A )H2O2 (  a:b�

 �����	::"  �::���.::�   	::� 9::K�" >!b%::=" ��::E  <�::� �::M�

  ]:!� � ��� <[!=�� �!=���7�&  :�   	:%�Z <��:��   <��!:=��

 ::;�` ��  ::$��
M  
::A ��::� �!::=�� J
�::�� 	$
::!I�α- 

 � J��,���.	%�Z <��!=�� 
A  fN� �#$� +&�� 	��` 

 �:�� )Laspina et al., 2005.(   �!:&� ��:_I �� 

  <�!.
:.���  :;�` +!B
C, �T!����&Z-   � S
����:&Z

 $]�.  �!%� �� �����  
AH2O2  J
���  � �  %,
$ a$�],�

>$]�Z +!B
C, a$�],� 
� <Z    a�:. 
:� �	���!=�� 	%�Z 
A

	"  ��
b" �!.��!=��  ���)Dixit et al., 2001.(  

R�%����<%� @�Q��  
       �!::&� �
::N!. �g�
::$���  ::$]�. d$
::%� y
::&� �::�

 J
N%I� PX& �� T!����&Z1  �:R��   	:�C" �!Mc:.  ���

  J��:K) +��� �
o&��� >O� ��!" @!�
!&�%�Z <�]!" ��2.( 

   J�:�Q"  :� ��� <
:�� a$
"�Z @$� �� fR
I d$
%�   	:�
7

 +j�� 
� T!����&Z �!&�200 	�!"  ���  �:%!B �� k:�
� 

�� a$�],� @$�%�!� @!�
!&�%�Z <�]!"   ��:!" �:$���   @:$� �

	�C" �A
� �
N!.  � +�=� a$�],� ��� ���.  �� +j��400 

	�!"  ���T!����&Z �!&� �%!B ��    a$�]:,� ��:K� 
:� �� 

@!�
!::&�%�Z <�]::!"� ::L.
 S�	::�C"  ���  �A
::� �
::N!. 
::�

��� ��A
�"  f��)6(.  %,
$ D,��" d$
%� @$� 
AFarag 

and Nagy  )2012 (	"   :%,
$ D�
X" ���
�    <
:�$� 
:A

J��Q"    �� �:� T$�%!:& �!&� � T!����&Z �!&� 	�
7

 >O� 9!& <
%;��Anna    � @!�
!:&�%�Z <�]:!" a$�],� 
�

 f!,���� <�]!" aA
�a  �b    ��:!" +:!L!� �
b.�� � ��!"

   a$�]:,� �� T!����:&Z �!&� +�h" �!Mc. @$� .��� ���NA

@!�
!&�%�Z <�]!" � �   T!����&Z �!&� ���%=��!Mc. +��

    :���� +$��:A a$�]:,� �]%�&�%, a$�],� ��   a$�]:,� ��

	" e�� <�� a$�],� � e�� PX& ��
� )Zolaikha, 

2013.( Shazly  ) <��
:�NA �2013 (  ::� �::���� <
::��

J�::�Q"    �� T$�%!::& �!::&� � T!����::&Z �!::&� 	::�
7

 >O� ��A <
%;��Swelling    	:�C" a$�]:,� k:�
�  ���

     � @!�
!:&�%�Z a$�]:,� .�:$��� ��:!" @!�
!&�%�Z <�]!" ��

  f::!,���� <�]::!" aA
::�a  �b   ����
::�  ::�!%� �� ��::!"

 ::� �T$�%!::& �!::&� � T!����::&Z   <��::� �%::�!� +::��

	" �G!,���� >$]�Z +!B
C, ��
� )Farag and Nagy, 

2012.( 

  

  
 ��!�S%5- ��	
� ����� 45	6 �� ���  ���� e	<f� ����<%� ���<
� �� �������� ��*�� !� ()� '�� &��� A  @���- � 

*R�b%��� �.O� D���� H�<N� g��3 �� ���  ��S<3� hi� �! ���!5 .�%���% R�%�! �� G.��! �./ @��1� �E�!  
Fig. 5. Effect of foliar spray with ascorbic acid on total antioxidant content of ̒̒̒̒Red Spur̓̓̓̓ apple fruit (P≤0.05). 

*Means with the same letters are not significantly different at the 5% probability level in Duncan’s 
 Multiple Range Test. 
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 ��!�S%6- ��	
� ����� 45	6 �� ��� ��*�� !� ()� '�� &��� R�%����<%� @�Q�� �� �������� ���� e	<f� ���  
*R�b%���  �� ����.O� D���� H�<N� g��3  ��S<3� hi� �! ���!5 .�%���% R�%�! �� G.��! �./ @��1� �E�!  

Fig. 6. Effect of foliar spray with ascorbic acid on anthocyanin content of ̒̒̒̒Red Spur̓̓̓̓ apple fruit (P≤0.05). 
*Means with the same letters are not significantly different at the 5% probability level in Duncan’s 

 Multiple Range Test. 
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Fig. 7. Effect of foliar spray with ascorbic acid on total flavonoid content of ̒̒̒̒Red Spur̓̓̓̓ apple fruit (P≤0.05). 
*Means with the same letters are not significantly different at the 5% probability level in Duncan’s 

 Multiple Range Test. 
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Fig. 8. Effect of foliar spray with ascorbic acid on PAL enzyme activity in ̒̒̒̒Red Spur̓̓̓̓ apple fruit (P≤0.05). 
*Means with the same letters are not significantly different at the 5% probability level in Duncan’s 

 Multiple Range Test. 
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