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���J$ �0  ���� .��) L�� 2	C M��4*5�3/22 �4��0 (�4��F  � 7�0 8�� � ���� ���5$) L�� O��1/11 �0�4�(�4� �F  ���5$

3��45� ��� ����*�) ��	; 2	C M��4*5� 67�0 8�� � ��� D59�$ .9/33 �4��0��� D59�$ � (�4�+ �3��45�+ �	 8�� � �

7�0) ��Q F��R$ M��4*5� 6170 �� (:��F .T
J���� + ��� � �3��45� � � 7�0 8��	$�$ �� 7�0 8�� � � M��4*5� U��� D5

) ��Q F��R$2/217) ��Q V�Q � (119 ��5�) �W� F��R$ M��4*5� .�� (�45-5/55��45� ���5$ �� Y	��� (� + �3	 7�0 8�� � �

) �$ �=� M��4*5� � F	�7/1 ) �W� �=���� � (�Z98/4 ��5�� ���5$ �F (�4�	 .�� ����*� ��5�4*�M 5� [;�� ��7����95@ 

)34 (���5$ �F 2	� ���,� �	� �� �� �� ����*� ��� .� F����95�3��4+ �	� 7�0 8�� � R� ?�	" ��
����F �5��7  M5��4��

C �� ���� �� :�\� �7���T ��.  

��� ���:�����  M5��4�� 6��� 6�	<�� C 68��@5����9 6.  

/�40�  
 �	<��)Vitis vinifera (5Z =� �����7; � �-�0 �
] �����5$ ����0�	<�� )Vitaceae(  @��� ��5$ M�� .:0�12  =� T5� � ^
�

600  :0� ��	Z)8(.  �F	� ���F �� 8��� ��40�61757 ��F ��54;� �F �� �	*9 �	<�� :*9 ��= `a0 2�� ��$� ��4\9�$ ��4J� F �

 �� b-��765 �� �5-	$ �	<�� M$�
9 )16( F��R$ .81 VE�  ��40� �F �	<���� 8����0�
� :0� ��� �Z+�� �� �9 �F ?��!4� ���

 `a0��4\9�$��
9��, ��40� ��� ���
��� )18(.  �F�	<��  M55R$ �a5 � � �J54�3 @��	� c0	$ �	5� @5J*$ ���.��� .F	�

 �4*5� �	<�� �E�� =� �dR� ��*� �� @Z�

9 �� @���$ �	5� �� ��6 �dR� �F �9 �-�Q �F  :0� M5��, �	5� @5J*$ �"�F �E��

�  @���$ �	5� �� �� @Z =� ��9 �"�F�� e7�� �5.� � ��	��� �� Y	��� �	<�� �F �	5� @5J*$ T��9 �F ��"� ��f\� .�

9
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�  ����� ���W�
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��� ��Wi$ �$���� �� �� F	9 2F�R4� j�G� �� 6�� �	5� :5!59 75�
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95!5: �� �� h�����4� �5=� ������ �m�.$ �9� F�.� �� :�\� �� 2	G ��� ��9�  =�����G
� �W���  �� F	��9 .F=�0 j�C��
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 =� ��9����G
� �W��� C �F� 4Q ��� @G�� ���� � =�� �
]����	$ \��4,5@  :��F����F T��9 �� 2	G � )2(.  �3��45�

 =� �J�����G
� �� ���9 ��� ���� ����5Z =�5� F�	� Vk� ���W��� 	5�	�> � ?��45� .��@J�  �� �9 �
4\� �3��45� ��"�

�� lW� ����5Z ��50���	� )30� 29.( �	� 75�  ���� =�����G
� �� j�G� V9 ���W� � ����> ����5Z ���� �9 ����

��	$��F� ?���m .:0� ����m ��	2�R� �5� 2�.4�� � ��	] ���> @��J$ �F �> T.� �C�; �� � ����� ����� �G
� M � u�R$ ��

�� �;�� ��k4�� �F rE�� �J5-	��4� B	a0 �F r��$���� )2.( ��� �<�F �J� 75�  =�����G
�  A� 4� ���5�5� � j�G� V9

:0� �-> ����50� �� @G4� �� � F�=> �45��v �F �	5$�9 ?�	" �� 6��	] ���> ���F �F ���� �	C �� �G
� M�� ���� ���� .

�5Z �� ����) F19.( T��+,��� ����  ��5� �F �9 �F�F ��*� �	5� ��4;�F �F �������G
� � 6�3��45� �G
� �0 ���W�	 �

 M�� �� =�5� � ����F �	5� @5J*$ �� �� �51�$ M��4*5� ��� ����G
�  @5J*$ ��Q�� �
��� ��5Z �J�3	-	
� @Q��� =� �dR� �F

 :0� ����m �	5�)28.( �R-�a� �C�� �F ��� ���, 2	� � �1� �����	� ��� �	4� ��Q e7�� =� ^, �4!� �0 � ��

L���ZF�J��� �� �� �� �	<�� �F 2	� � ���� F�	� � :5!59 T��7�� U��� ��� �Z�� F����9 �9 F�F ��*� �	<�� :5!59 �F	� 

)5 .( ��<
50 �	���, )27( � F����9 �9 ��F�9 e��7Z	�	; V�Q 6��	; �=� T��7�� D�	� �	<�� �F ��� � � 6� �=�20 ��Q 6

 2	� � ���� F�	� ��75� �9 �-�Q �F �� @9 �
E ��75� ��,w�  .F�F T��9 �� �	5������ )21(  F����9 �� �9 F�9 e��7Z

� s��	� �50� 6����  :/�� �� ��� ?�!-	05  �F ��� ���Q ������5$ � �4��� T��7�� �	<�� �F �	5� @5J*$ ��75� 6��7� �F

Q ������5$ �� �\��.� ����	 ��4*5�.���� D�	� �� �	5� @5J*$ �"�F M� ���� �
5\Q � �0���9 )17(  �1� �9 ��F�F ��*�

) ?=� ���, 2	� � ������5$�3��45�6( �	� �50�) �	�(s� � (��� ?�!-	0) ���  ���Z+�����  62	� � ���� F�	��,w� :�\� 6

�
E �� �50�  2��4Q� `a0 �F ��50 VE� F�J��� �1 R� �"�F�
 ��59�$ ���5$ F����9 M�����
� � F	� ��F� �3��45� �	 :/�� �� �

5/0 .F�F T��7�� �����5$ ���0 �� :�\� �� �	5� :5!59 �"�F �	<�� =� �����5Z :0� �9 ����F ��� �*��� ��5\� �F��= :0� � 

�;�� ��k4����� ���Q ��	; �F 2	C @G� ��� �� �	C ���� �� ��� F	; ���F� �� ��F?�5��� ����� . 8�� 7�0 @��� 

jWQ �;����� �����F���0 62	G � �;����� ����� � s
$ ��	;�� �F :����� ��4\9�$ ����m �� �/� �� �0�8�� . 

7�0 @�J� 8�� �F	� s*; � U��� r�=	$ `5 " � V/
� F�	� ���W� 6��	k$ � T��$ �4k� �	� �F ������� ��5Z �� F	� 

)29 .(�0��� �a��� F��R$ ��	; � �Z+����� ��*� �*��� �F�F :0� �9 ��75� x	!� �	� �F y�$ �$	� D�	� �*��� 	�� � 

�*��= �� FF�Z � c0	4� F��R$ ��	; �F �� �� �;�� �	C :�z� �<4\� �� ��75� `a0 �=� 6L�� s*; L��  � ��75� 

�3��45� F	�	� �F L�� F��F )6.(  e��7Z:0� ���  �	<�� ���, 2	� � �9 ��� ?�!-	0 ��5  ��$ =� @�E �4!� s� �F ��7� �F

��Q F��R$ T��7�� D�	� @Z:0� ��� �� )10(.  ���a�0 ����5� VE� �	<�� ��� �*���=> �F ��*��� �F�F �9  ���, 2	� �

 :/�� �� ��� ?�!-	02 @Z ��� =�� =� @�E �4!� s� �F ��7� �F� @5J*$ T��7�� D�	� @Z ��$ ���= �F � �� F��R$ 6�	5

��	; � 2	G � ��75� 6��	; �=� 6�� 2	� � ���� F�	� ��75��� )34(.  �FT��+,  6�� ���� ��<\� �	<�� ��� �9 ��<�F

 �9 ��F�Z [p*����	� jWQ�;�� ��� �4��� ��� ��� �9 M\� ����
���� �� ���m� ���  �V�M5
] �;�� jWQ ���

�� 2�Q �F ���� ����� �� ��;���0�;�� ��= =� ��� 2�Q �F ���20 ���	� �
R� ��5\� �1�[;�� �F ���F ��Q F��R$ ���

�{4;�F �F ��	; �F �W� F��R$ � ��	; �F:��F ��<\� VE� �	<�� ��� )13(. @J*� ������ q��� �E�� =� ���5\�����  �/� =�

 M�� =� �4�\E �9 ����F �	5� e7�� � :5!59 62	G � ��75���	�F ��4\9�$ �F ��4;�F D0�
��� ��Wi$ �� Y	��� .:0� ��

 ����� �F ?h	G � =� ���5\� �F ��Wi$ T.�� ��Wi$ T.� �� �	<�� F�	� �F ��� :0� ��� �R-�a� ����G
�  ��	$ j�G� V9

:0� ��� ��4�9.  M�� =� j��T��+, � 6�3��45� �G
� �0 T.� �0���	 � �T
J����  ��Wi$ � 7�0 8���	 �*$�	5� @5J 

�Z+�� ���� ��50 �	<�� �	5� �!59 � ��9 ������ VE� F�Z��0�, �.a
� �F � T��7�� �� �$ F	�  F	�k��Z+����� � ��9  �!59

� �������� ��>�F T��7�� :k� �F ���Z �	5�  �	*9 ������� �R0	$.:��F   

6�� � .-�� ��  
 T���=> M����� �$	���� �	<�� 12 �-�0  ��50 VE� ��������4\9�$ =� �J� �F F�Z��0�, ��40�k� ����$ ��� 2	C ��

 ���5���i�53  ���5���i� O�� � �E�� ���F30  ���F `a0 =� |�!$�� � �-��� ���F1700  �4� 2�0 �F1393  .�� ����

 ��4\9�$ F�	��/� �$	� ����F  6b-�� ���V-�0 � ��\J� ��� �� M0 V� 2���� � F	� ��� =� 6������� 8�� 6��FF	9 6���5�> �
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}�� �� �=���� � ���4\�=���  @J� �� �� �$	� .:��Z �� ���� V/
� �	C �� �> �F 6=������]�, � =� 6��F	� ��� :5��$ M0 �/

�F	� :;�	
J� ��� ?��E � ��� �  ��"��3×3 .��F	� ��� :*9 �4�  .�*� ���� ����5Z M�� �F ��5�J$ ��Wi$ �F ��F M5<��5�

� M�� �.a
5/12  ���F8	5\�0  ��
5�9  ��
5*5� ��Fg�a� � D5$�$ �� 22  �42  ���F8	5\�0 �.F	  A�; ���F�� ��	��

 �� ���� �����5$ 2���� =� @�E A�; }�4p� u���� =��9 ��	C ��  F��Q2 �4��0�4� =� `a0 A�; ��
9 �F= �0 ^~0 6�� 

��	�� � a0 A�; �� =� g�� 30 -0 � ��	�� �0 �.�� �= `a0 60 -31 �4��0��4� �4��F�� ��	�� ���F� �F � ���� V� �� 

Y	�p� ���� .���.� ����.$ s� �Z	�59 =� ��	��:k� ��� Y	�p� ��� �� A�; ?�5"	G; ��5Z �=����  @.4
� ��<*���=>

 �9 :��Z ���E T���=> F�	� � ����54����  2��� �F �>1 :0� ��� �����  8�0��� ���54���� A�; ��7�$6 F	9F �$	� ��

��4\�= �;��� �F F	J-�] ?�	" �� ��  ����.��  @G� �F ^~0��� ��R� �� ���� �����5$��.  M��T��+, � �?�	" T���=> 

A	�� B�C D-�E �F @��	49�� �� ��F�G$ @��9 ���2  7�0 8�� T��+, M�� �F �9 �� ���� ���J$ �0 �F ���� � ��"� @���

	49�� ��	
� �� �F	9 ������5$ � ���� �2	� � ?�	" ��)(���,  :@���1 - �	� 3 ��7� �F )B( 62-  ���3 ��7� �F )Zn 6(3 - 

�3��45� 3 ��7� �F )N6(4- �	�  ��3��45� 5/1  +5/1 ��7��F )B+N 6(5- �	�  ��� �5/1+5/1 ��7� �F )B+Zn 6(6-  � �3��45�

 ���5/1+5/1 ��7� �F )N+Zn 6(7- �	�5� � ��� 6 �3��41+1+1 ��7� �F )B+Zn+N( � 8-  �� (l> �� ���, 2	� �) ����

�� �4��Z �/� �F ��"� �	49�� ��	
���.  
 

2���1 - �Z+�� ���5�5� � �J�75� ��� A�; �F �F�!40� F�	� M��T��+,.  

Table 1. Physical and chemical properties of soil used in this research.  

:/�� 

Concentration  

�Z+����  

Features 

16.40 
(%) 8� 

Clay (%) 

54.20 
(%) :�50 

Silt (%) 

29.40 
(%) M� 

Sand (%) 

0.13 
�3��45�  (%)  

Nitrogen (%) 

1.32 
(%) �-> �F�� 

Organic matter (%) 

59.50 
(%) A�; @9 ��� �z
; F�	� ���.� 

The value of neutralized whole soil (%) 

7.84 
�,w�  

pH 

0.86 
�0F) �J��4J-� :���� :5���E�4� �� ^
��=(  

Electric conductivity (ds m -1) 

7.84 
A�; |���� :�	C� �"�F 

Soil saturation moisture content (%) 

1.34 
^� ��5�)(�Z	�59 �� �Z  

Copper mg kg -1) 

8 
��5�) 7
<
�(�Z	�59 �� �Z  

Manganese (mg kg -1) 

1.30 
5�) �����(�Z	�59 �� �Z  

Zinc (mg kg -1) 

9.99 
��5�) M�>(�Z	�59 �� �Z  

Iron (mg kg -1) 

345.05 
��5�) V50�4,(�Z	�59 �� �Z  

Potassium (mg kg -1) 

15.40 
��5�) �!\�(�Z	�59 �� �Z  

Phosphorus (mg kg -1) 
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 ���, 2	� � :k�����G
�  6�3��45��	� 	9 r��
� =� ��� � �F�3��45� �50� 6��	 s� ��� ?�!-	0 � (���-> A��)

 �F�!40� (���-> A��)� ��4\9�$ ���5�> .��� �� ���� =�5� F�	� ��75� �� � ���E�� e�� 6V�M5
] ��� ���0:�E =� ��� ���

����5� � ?��> �� �=���� ����}�� 2�4
9 � �� ���, 2	� � .��F�Z ���� D0�
� ���= �F =�� ��� @���� �FM�F����  2�0

1393 @Z ��� =�� =� @�E ��Q�� �F ��)Anthesis ( �4*, e�~�0 �� �	� ��� �Z =� @�E � F�= `�" �F20  .�� ���� ��45-

V�M5
]  M5�	$ ��aE �
]20 L�� `a0 ��� 2	� � �4k� ����k<� :k�6 .�� �F�7�� �F	9 2	� � �� 7�0 8�� 6 =�6  �
�

��	; =� �$h��  �F �;������ F�F�;  ����.�� L�� 6e	� �
$ 6e	��, jWQ @��� 7�0 8�� � ���m� ����;�� ���m� ��� 

 .F	� 6��� F�F�� �F �	5� ��50� =� ^,5  T�
0 :k� � l�p4�� ���J$ �� �F � �$	� �� =� ��F�G$ ?�	" �� ��	;�Z+����� 

.��F�Z @.4
� ��<*���=> �� F�J��� � �!59 �Z+����� ����=���� �* s
k, O�� � 2	C @��� T���=> M�� �F ��� ��5Z

.F	� @5����9 [;�� � L�� c; =� �F�!40� �� L�� s
k, O�� � 2	C T9��5Z �=���� D\Q �� � �� �4��0 .�� :�1 �4�

 F��R$ �	/
� M�� ����6 :�\E =� b-�� L�� � l�p4�� �$	� �� =� � ���5$ �� �F �;�� �79�� ����Z+�����  �/� F�	�

�=����.�� ��5Z  

�=���� ����q
0 @5����9 ��<40F =� @5����9 [;�� ��5Z )SPAD(   2��CCM-200  :9�� :;�0)Opti-sciences 

�J���>( :�\E =� b-�� L�� ��k] �$ �F �$	� �� =� �9 F	� ?�	" M��� ��9 e�� .��F�Z �F�!40� �79�� ��� �F � l�p4�� �;��

��5Z���  ?�� �� �J���$ c���� F���� :k� �	Gp�.��F�Z :�1 @5����9 ��75� ?�� M�� =� ^, � �
4��Z ���E �.5EF �F 

�Z+����� �=���� T���=> M�� �F �9 �	5� ��9 @��� �� ��5Z �=�20 ��Q 6��	; �=� 6 �F �W� F��R$20 ��Q � �W� �$ �=� 6

�=���� .F	� �$	� �� F�J��� ��Q s$ �=� ��5Z M�=	$ ��20 $ �� =� ��Q��5� �� � ���5��M5<�� ��5Z��:0F � ��>  �Z D\Q ��

��	; s$ �=� .�� :�1  M�=	$ ��6 �=���� ���5$ �� �F ��	;M5<��5� �� � ��5Z ��5Z��:0F  .�� :�1 �Z D\Q �� � ��>  

�W� F��R$ e���� :k� �F 20 ��Q6  ���5$ �� =�F��R$ 20 � l�p4�� ��Q �W� ����F�Z e���� � y��p40�  M5<��5� �� �

��5Z �W� F��R$ ��:0F ��>�=���� ���� . ��4�� 6�W� �$ �=� ��5Z����W� 20  � 	*4\� =� �R� � y��p40� ���5$ �� =� ��Q

��F�Z M�=	$ �=��$ �� ��� s*; ��5Z M5<��5� �� � �W� �=� ��:0F ��> .�Z+����� �!59 �=> M�� �F �9 �	5� l> T��

 ��5Z �=���� :@��� ���,w�) �	50��45$ @��E �50� 62	� � ���� F�	� ��75� 6TAM5��4�� � ( ) �C( F	�. ���� �=���� ��5Z

�,w�  ��<40F =� �F�!40� �� � �	5� ��� j�" ���G� =� 6�	5� l>�,w� q
0  2��350 Jenway  ���F �F7/22  ���F8	5\�0 

 ��75� .�� �F�!40�  F�	� 2	� � ����=� �F�!40� ��  ��<40F q
0�
E2�� ��*] Atago-ATC-20 E :;�0 M,�3 �	*9 

�=������ ��5Z . e�� �	5� ���5� :�\E =�9  �$10 ��5��	5� l> =� ��aE �F �� s� =� �F�!40� �� � �� �5k$ ��4�6  ��75� F�	�

 2	� � ��������	; .��  

 ��5Z �=���� ���� @��E �50�$50��45�	 )TAq
, ( ��5� �� �	5� ���G� =� �45-15 ��5��a.� l> �45-  =� � Y	�p�20 
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�Z�0�
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 T���=> �����	�2�� �-�45��F ?Rudolf BRAND  ����0� � ���� ���G� F	0 V�Q =� .:�� ��9 � �"�F D\Q �� �50�
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) �-F�R�1(         (s��450 �50�) ���G� F	0 V�Q × 064/٠TA% =  

 �=���� :k� ��5Z M5��4��C ������ =�  ��75� .�� �F�!40� j�R� ��	
� �� �40�*� � ��45$ 2	� � ��	
� �� V50�4,10 

��5��45-  �� �� ��� j�" �	5� l>20 ��5��45- �
] � �F�9 Y	�p� �a.� l> ��m� �> �� �40�*� j�R� ��aE� ~0 � �F�9 ^
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�F�F ����=���� =� @"�Q��5Z ���h��  ����> ��7�� �� c0	$SAS  �p\�9  �\��.� � :��Z ���E ����> ��7�$ F�	�
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�7&�� 8
� �  

��  !�"  #�$  

 8�0� ����54���� ��:0F 6���> ���5$�
R� �51�$ 7�0 8�� � �F	9 ���`a0 �F ���F   2��4Q� � 2	C �� �"�F s�

 ��� .�
4��F L�� O�� @��.4� �1� ����� �� F	9L�� O�� �� 8��  �1��
R���F� :����6  �F L�� 2	C �� �9 �$�	" �F

`a0  2��4Q�5 �
R� �51�$ �"�F:��F ���F ) 2���2( .��54���� �F�F M5<��5� �\��.� L�� O�� M��4*5� �9 F�F ��*� ��

)1/11 �4��0(�4�  F	9 F����9 �� Y	����	�  6��� ��	�  O�� M��4�9 �9 �$�	" �F 6F	� �3��45� � ��� � �3��45� 6�3��45� �

���5$ �F D5$�$ �� L�� ��� )12/9 �4��0(�4�  ��	� )36/9 �4��0�4� ����*� (���5$ ���0 � �� ��� =� �a0�� �Q �1� �F	9

��F�F ��*� F	;  2���)2���5$ ��� �F L�� 2	C .(�
R� ?�	" �� ���� �� :�\� �3��45� ���5$ 7� �� �F	9 ��� ���F

:��� T��9�9 F	�� ��5� ���� . 9 L�� 2	C �
���� L�� O�� F�	� �F ��� ���5$ �� Y	��� ��75� M��4�)12/9 �4��0 (�4� �

�	� )36/9 4��0�(�4�  2���) F	�2 .(�� ���� �
R� ?�	" �� 8�� �� �� :�\� 7�0 8�� ���� �9 �� ����*� 2	C ���F

 2���) F�F T��7�� �� L�� O�� �3 .(��54���� T��+,�<�F ��� �� ��*� ���<*��+,\��$ 8�� �9 ��F 2���F �� ���4

?�J0	� VE� �	<�� �*��� ��� ��75� �� :�z� �51�$ U��� ���4\�= 8��1 ��FF�Z )13.(  
  

 2���2- ���5$ �51�$� �F	9 ���	 �	<�� L�� 2	C � O�� ������� ��50 VE�.  

Table 2. Effect of fertilizer treatments on leaf width and length of grape (Vitis vinifera cv. Siah Shahani).  

�F	9 ������5$  

Fertilizer treatments 

L�� 2	C  

Leaf length (cm)  

L�� O��  

Leaf width (cm) 

�	�  

Boron 
cd13.25 d9.36  

���  

Zinc  

�	���� + 

d12.46  c9.12  

B+Zn  

�	��3��45� + 
bcd13.62  abc10.57  

B+N  

�3��45� 
bcd13.9  abc10.48 

Nitrogen  

�3��45� +��� 
ab15.4  a11.1 

Zn+N  

�	��45� +� وژن+ ��
abc14.9  ab10.58  

B+Zn+N bcd13.97 bc9.4  

����  

Control 
a16.1 abc10.35  

M5<��5� �� ���VJ40F �
R� ?��!$ �"�F q
, `a0 �F MJ��F �	�=> 8�0� �� A�4*� j�Q s�.������ �<��J� �� ���F 

Means with common letters in each column are not significantly different (Duncan test, P<0.05).  
 

 2���3- �� �� 7�0 8�� �51�$� O  �	<�� L�� 2	C������ ��50 VE�.  

Table 3. Effect of summer pruning on leaf width and length of grapevine (Vitis vinifera cv. Siah Shahani). 

 [;��@5����9 

Chlorophyll Index  

L�� O��  

Leaf width (cm)  

L�� 2	C  

Leaf length (cm)  

���5$ 

Treatment  

33.34a  11.99a 17.03a  
7�0 8�� 

Summer pruning  

19.01b  8.31b  11.39b  
7�0 8�� ���� 

No summer pruning  

M5<��5� �� ���VJ40F �
R� ?��!$ �"�F q
, `a0 �F MJ��F �	�=> 8�0� �� A�4*� j�Q s�� �<��J� �� ���F.����� 

Means with common letters in each column are not significantly different (Duncan test, P<0.05).  

 

1 - Muscat grape  
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%&�	 '�(���  

���5$ @.4\� �1� 2��4Q� `a0 �F 7�0 8�� � �F	9 ���1  �� �"�F [;���
R� L�� @5����9F	� ��F6  ���T
J���� 

F	9 �� �����  �� 8�� [;�� @5����9�
R�F	�� ��F.  �� ��	$ ��@J� 1 M��4*5� 6 [;��@5����9 )34( �F  ��59�$ ���5$�	� 

 � ��� �V�M5
] �� ����*� ��� � �3��45� ��59�$ ���5$� �-�Q �F F	9 F����9 �9�	� �� ?�	" ��� ?�	" �� �7�
R ���F

���5$ ���0 �� :�\� @5����9 T��9 U���.:0� ��� ���� � �F	9 ���  

  T��7�� 74
0	4� ��75� � �F�4�� �5;�$ �� ��5, 6��� �4;�0 ��4*5� @5����9 � �4��� T��7�� M5\9� :/�� 6��� T��7�� ��

�� .�����G
� M��  =���� :;�0 ���	4~��$M5\9� �F�� T5, 6 )IAA( 6 =� �F��= F��R$ �F 74
0	4� T��7�� �� ��
�2	G ��� 

�� T��7�� .FF�Z:����� �F�� M��9 �5\9 ��	<�� �F 74
0	4 ������\J-� ?�J0	�122	� � �F ��� �G
� �	dQ �F ���W� ���

�> ���5$ �� :�\� ������ �� ����*� )28.( V�M5
]  =� ��� �G
� �9 :0� ��� e��7Z���  @���5!-	0 ���Z =� :/�� �

(SH)  U���:;�0 �� @5����9� FF�Z :��k� �F  @5J*$ ��� �	dQ �F �:;�0  @5����9��0> �� F	�)26.( ��7�� M�� ��6 

 ��75� �� �� @5����9 ��75� 7�0 8�� ���� �9 �� ����*�7/1 ) F�F T��7�� (8�� ��) ���� ���5$ �� :�\� �����@J� 2 .(

� �F �	:;�0 �75<�� �	5� �9 :0� ��� :��1 .F��F ��k� T.� �� :5RE	� =� �	59 �����F ���0 ��75� y�$ ��4�9 @5����9 

 F	� �� @5����9 ��75� T��7�� ��54� �F � y�$ @;�F �� �	� ��50� T��7�� U��� 7�0 8�� �9 ��F �� ��*� M�� � ����F

)32.(  

    

@J� 1- 1�$5� $5������ F	9�  �� [;��@5����9  �	<��0 VE�5�� �����.� 

Fig. 1. Effect of fertilizer treatments on the chlorophyll index of grape (Vitis vinifera cv. Siah Shahani).  

  

�	�& )*  

��54��� ���5$ F����9 �9 F�F ��*��
R� �51�$ 7�0 8�� � �F	9 ��� 6:��F ��	; �=� �� �"�F s� `a0 �F ���F��� 

T
J���� ���5$ �� ����� 7�0 8���
R� �51�$ �F	9 ��� .:���� ��	; �=� ��� �� ���F2��� �F �9 �	a���� 3  ��*�

 �F�F���5$ 6��� ) ���	; �=� 7�0 8���29/531 ) ����� �� :��\� �� (�Z46/376 �
R� �	�C �� (�Z T��7�� ���F.F�F 

��54���� c0	$ �k��*�  Mostafa����J�� � )22( 6Singram � Prabhu )27( � Yamdagni  ����J�� �)33(  �1� �� �
��

2	� ���, �����G
� �	�4��� �9 :0� ��� e��7Z �	<�� �F �	5� �=� � 2	C F	�k� � T��7�� �� ��� � � M�� ���T��+,  ��

�� :���Q.�
9  M5�� ��40�� �FT��+, Singram � Prabhu )27( � � ��� F����9 �9 ��F�9 e��7Z	 D�	� �	<�� �F �

��	; �=� T��7�� �� .F	�V�M5
]  �F�*��+, �� �9�� ���� �	<�� �6  ��$ ��Q�� �F ��� ?�!-	0 F����9 �9 �� ����*�
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 �� ��	; �=� @Z20% �� T��7�� ��F)9( .��7�� M�� ��6 �	 ���� �e�
$  D��0 M�� �9 :0� Vk� �F�Z �-	- ��� � �F�Z ���F

�� F�J���� � �	�5� @5J�*$ T���7��FF�Z )12( .	<�	�5��9 )15( �� �9 F�9 e��7Z� F����9 �� ����= ?�5��� �;�� ��	 �

�� �	<�� �F ��	; �=� � F�J��� 6�	5� @5J*$ T��7�� D�0 .FF�Z��54����  M��T��+,  U��� ���4\��$ 8�� �9 F�F ��*�

 T��7��41/1  2���) �� (����) 7�0 8�� �� ���5$ �� :�\� ��	; �=� ������3 ����J�� � ��5EF�" .()24(  �F*��+, �

�9 ��F�9 �0��� �*�*9 �	<�� VE� ��� �� 7�0 8��6  ���0 � ��	; �=� T��7�� U��� 7�0 8�� �9 ��F�9 ����*�

�Z+����� �� ��	;.FF�Z 

  

Fig. 2. Effect of Summer Pruning on Chlorophyll Rate of grape (Vitis vinifera cv. Siah Shahani). Mean with a 
common letter in each column are not significantly different (Duncan test, P=0.05). 

@J� 2-  �1�  �� 7�0 8�� [;������95@ 0 VE� �	<��5�� �����.�  

  

 2���4- �1�  �	<�� ��	; �=� �� 7�0 8�������� ��50 VE�.  

Table 4. Effect of summer pruning on the Cluster weight of grape (Vitis vinifera cv. Siah Shahani). 

��	; �=� (�Z)  

Cluster weight (g)  

���5$ 

Treatment  

a531.29  
7�0 8�� 

Summer pruning  

b376.46  
7�0 8�� ���� 

No summer pruning  

M5<��5� �� ��� VJ40F�
R� ?��!$ �"�F q
, `a0 �F MJ��F �	�=> 8�0� �� A�4*� j�Q s�.������ �<��J� �� ���F  

The Means with at least one common letter according to Duncan test at the level of five percent are not 
significantly different from each other. (Duncan test, P=0.05). 

 

 
+,-���  �.� �  /� ��  

2	� ����5$ ���,�
R� �51�$ �F	9 ����Q �aE 6��Q 2	C �� ���F 6� M5<��5� �=�20 ��Q  � V�Q50 ��Q :����6  �F

�$�	"�
R� �51�$ ��Q F��R$ ��� �9:��F ���F. V�M5
]  ���0 �� 7�0 8���Z+����� �
R� �51�$ ��Q `a0 �F ���F

 .:��F �"�F s� 2��4Q���7�� M�� ��6 T
J���� ���5$�F	9 ���  �� ������
R� �51�$ 7�0 8���R$ �� ���F � ��Q F� V�Q

50 ��Q :��F6  � ��Q �aE 6��Q 2	C �� ��� M<5��5� �=�20 ��Q  .:���� ��51�$V�M5
]6 ���5$ F����9 �F	9 }�4p� ���

�
R� �51�$ ��Q F��R$ �� ���FF�F ��*�6 ��	C �� ��� �F	9 �	$ F����9 �k
$ �9�� ����� �	�  �F ��Q F��R$ T��7�� U���

��0 �� :�\� ��	;���5$ ��-�Q �F �� ���� � �F	9 ������5$ ���0 �9 :�\� ��	; �F ��Q F��R$ T��9 U��� �F	9 ���
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�� ���� ���5$ ��. , 2	� � �� Y	��� ��	; �F ��Q F��R$ M��4�9 �9 :0� M�� ��	$ @��E �4J� F	� ���k
$ �� �3��45� ���

 2���)6 .(  

 ���5$ �1� �F �	5� @5J*$ � F�J��� T��7�� �	$��� �3��45� � 2��4Q� �� � ����	� ������ T��7�� @5-F � ��V�M5
] 

���	� T��7�� U��� ��� F	��9 .:0� �F��� ��� T��9 ��
� 2	G � @9 M4�� :0F =� �� ���� F	��9 F��	� �F � 2	G �

��FF�Z �9 ��	C �� ��Q��	; � ����� �E�� �R5�C :-�Q =� �4J]	9 �� s
$ �� ��"� �	 � � ��� ��	;�� s*; F	�

)6( .��7�� �	� M��6 �$	����  ��Q F��R$ ��� �G
� �� ��� ���5$ �	<����4*5� �� �5-	$�

9.  �	<�� �	5� �F ��� F����9 �1� �F

��Q � ��Q F��R$ T��7�� 75� F� �� � ^-�50 �	\~��$ 6�$	5� 6=��5� ��50 �E��� ��� e��7Z �$ :��F ���:0 )9 63(.  

 e��7Z�9 :0� ���  �3��45� F����9 ��75� �4E�8/740 �� T��9 �*��� ��� � ��Q �=���� ���� ��4J� �F �Z	�59����6 

 ��� �F�� ��9 �� �3��45� ��75� �9 ����= ���6/92  �2/185 �� T��7�� F�J��� � �;�� ��� ���� ��4J� �F �Z	�59���� )5( .

 M����54��� � [p*�� �3��45� �4*5� F����9 �� �9 �
9��54���� �� :0F �� �$��!4���> .V�M5
]6 ��54���� �.� �\�

7�0 8�� �9 F�F ��*� M5<��5� �
R� ?�	" �� (7�0 8�� ��) ���� ���5$ �� :�\� �aE 6��Q F��R$ T��7�� U��� ���F

6��Q  M5<��5� �=�20 ��Q  2���) �� ��Q 2	C �5.(  
  

2��� 5-  �� 7�0 8�� �51�$ �=�20 ��Q�aE  � ��Q F��R$ 6��Q 2	C 6  �	<�� ��Q������ ��50 VE�.  

Table 5. Effect of summer pruning on weights of twenty berry, length of berry, number of berries, and diameter 
of berry on grape (Vitis vinifera cv. Siah Shahani). 

M5<��5� �� ��� VJ40F�
R� ?��!$ �"�F q
, `a0 �F MJ��F �	�=> 8�0� �� A�4*� j�Q s�.������ �<��J� �� ���F  

The Means with at least one common letter according to Duncan test at the level of five percent are not 
significantly different from each other.   (Duncan test, P=0.05).  

 

��7��  M�� ����54����  M5<��5� �\��.�T
J���� ���5$ � 7�0 8�� F��R$ M��4�9 � M��4*5� �9 F�F ��*� �F	9 ���

2	� � ����� �� 7�0 8�� �� �� Y	��� D5$�$ �� ��Q �3��45� ��59�$ ���,�� �� ������ �  8�� �� ���5$ ����� �� 7�0

�3��45� ���, 2	� � �� 2���) ����6 .(��7�� �� M��6  M��4*5� V�Q50 ��Q )119 ��5� (�45- �� 7�0 8�� ���� �� Y	���

� �����2	�  ���,�	6F	� �  ��75� M��4�9 �J5-�Q �F V�Q50 ��Q )7/74 ��5� (�45- ���� ���5$ �F(7�0 8�� ����)  ��

�2	� � ����� ���,	�  �� ����� 2���) �� ����*� �3��45�6.(  


+,-�0  �  /� �� ���  

F	9 F����9 � �W� �$ �=� 6�W� �=���� ��� }�4p� ��� M5<��5� �F �W� F��R$20  �1� �"�F s� 2��4Q� `a0 �F ��Q

�
R� ���F�-�Q �F :��F���5$ �9�
R� �1� �W� s*; �=� ��� �F	9 ��� 6:���� ���FV�M5
]  7�0 8�� ���5$ 2����

�
R� �51�$ ��� ���F �Z+�� ������  .:��F �W� ����=�� F�	���7�� M�� ��6 T
J����  ��� �k
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 �F �W� F��R$ M5<��5�20 �
R� �1� ��Q ���0 ��� � :��F ���F�Z+����� �
R� �51�$ �W�$ �� .:���� ���F �� ��	��54���� 

 F��R$ M5<��5� M��4*5� 6M5<��5� �\��.����W� )87/422	� � �� Y	��� (� F	9 ���,	�� �2	� � ���5$ �J5-�Q �F 6���� ���,

 � �3��45� �� ����� ��� �.5!�$V�M5
] �	 �F �W� F��R$ M5<��5� M��4�9 ����F ��� � �3��45� �� ����� �20  �� �F ��Q

) ��	;12/35���5$ ���0 M5� � ��F	� (�
R� ?��!$ ���� � �F	9 ��� 2���) �*� ����*� ���F7� �F	9 ���5$ �51�$  .(	 �

 �=��������W� ��	C �� 6F	� ��W� F��R$ =� ?��!4� �	<����W� M��4Z�7� �9 )98/4 ��5� �F	9 ���5$ �� Y	��� �=���� �/� =� (�4�

�	�5$ � ��� �F	9 ���5$ 6� 6F	� �3��45� � ��� �� ����� �� �.5!�$ ��V�M5
] �W� �=���� M��4�9) ��4/4 ��5� F����9 �F (�4�

�-�Q �F �� ���F �3��45����5$ �<�F �9�
R� ?���!$ ����� �� :�\� �F	9 ��� 2���) �
4���� ���F7 .(��7�� �� M��6 

5� M5<�� �=�20 ��Q  (�Z) 

The average weight of 
berry (g)  

��Q F��R$ 

Number of 
berries 

��Q 2	C ��5�)(�4�  

Length of berry 
(mm) 

��5�) ��Q �aE(�4�  

Diameter of berry 
(mm) 

���5$ 

Treatment 

97.28a 169.06a 21.79a 17.14a 
7�0 8�� 

Summer pruning 

79.06b 126.53b 20.28b 15.26b 
7�0 8�� ���� 
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� F	9 =� �F�!40�	� �.5!�$ F	9 � �	� �� ����� �) �W� �$ �=� T��7�� U��� ��7/1 F	9 ���0 � ���� �� :�\� (�Z F�	� ���

�� �F�!40�. V�M5
]6 �
R� ?��!�$ ������5$ ���0 � ���� ���5$ M5� 2���) �*� ����*� ���F7 U��� 75� ���4\��$ 8�� .(

 �F �W� F��R$ T��7��20 ) �� �	<�� �F ��W� �=���� T�7�� � ��	; �� �F ��QJ�@ 3.(  

 

 2���6 - T
J����  � ��Q F��R$ �� 7�0 8�� � �F	9 }�4p� ������5$ V�Q50 ��Q  �	<�������� ��50 VE�.  
Table 6. Interaction of different fertilizer treatments and summer pruning on number of berry and volume of fifty  berry grape 
(Vitis vinifera cv. Siah Shahani). 

†M5<��5� �� ��� VJ40F0 �F MJ��F �	�=> 8�0� �� A�4*� j�Q s��
R� ?��!$ �"�F q
, `a.������ �<��J� �� ���F 

The Means with at least one common letter according to Duncan test at the level of five percent are not 
significantly different from each other. (Duncan test, P=0.05). 

  

q��4� T��+,��� ���� ��� ��*� ����F �9 2	� � ���,  �G
��	����.� 6 �	� =h ���� @Z�� �� �F 2	C ���� � ���F 

�R0	$ s�p$�� � V]�,�� �5k�  � �F�9V�M5
] e�
$ � ��� ���F �F�Z �� F	�k� ��5*p� ��� � �5-�� �E�0 � L�� �� r��\$ 

���
9. T��+, �F 6�m�Q 2	� � �Z�� ���,�	�  ��� �2��4Q� �� F ���> �J�3	-	�75� T.� @5- � �F�Z ���F T��� �F ��

��Q F��R$  

Number of berries 

 V�Q50 ��Q  ��5�)(�45-  

Volume of berries (ml) 

8��  

Pruning 
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Fertilizer Treatments 
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�	�  
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170.7bc 105.5abc 

���  
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�	���� + 
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B+Zn  

�	��3��45� + 
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B+N  

�3��45� 

104.2ef 100.5bc 
Nitrogen  

�3��45� +��� 

171.2bc 107.7abc 
Zn+N  

�	��45� +� وژن+ ��

151.2cd 96.7cd B+Zn+N 

204.2ab 102.7bc 
����  

Control 

99.2bc 81.0abc 

7�0 8�� ����  

No Summer Pruning 

�	�  

Boron 

99.7ef 84.5def 

���  

Zinc 

�	���� + 

196.0ab 74.7f 
B+Zn  

�	��3��45� + 

109.5ef 83.5def 
B+N  
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�3��45� +��� 
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Zn+N  
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131.5de 99.5bc 
����  

Control 
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s�p$ ��� 2	C T��7�� ��75� T��7�� �� ��
� ��������  � �F �W� F��R$20 ��Q  .��F�ZV�M5
]  ���)4(  �9 F�9 e��7Z

 �50� ���5$�	� T��7�� D�	� M5\��$	, � s�73 �W� F��R$ ��"�F��Q �F ����F�Z =��5� VE� �	<�� ��� 6���  �Z�� F����9

 �50��	� T��7�� D�	� �k
$ s� �F �W� F��R$20 ��Q  ����� 6M�� �� ���� .��)23( 2	� � F����9 �9 F�9 ��5� ���,

����G
�  ���W��	�  T��7�� D�	� ��� � �F �W� F��R$20 ��Q  ��
E��0 ��50 �	<�� ��Q �F��.   

  

 2���7- �W� �=���� �� �F	9 ������5$ �51�$ � �$ �=� 6 �F �W� F��R$20 �	<�� ��Q ������ ��50 VE�.  

Table 7. Effect of fertilizer treatments on seed size, fresh weight and seed number in twenty berry of grape 
 (Vitis vinifera cv. Siah Shahani). 

The Means with at least one common letter according to Duncan test at the level of five percent are not 
significantly different from each other .   (Duncan test, P=0.05). 

M5<��5� �� ��� VJ40F�
R� ?��!$ �"�F q
, `a0 �F MJ��F �	�=> 8�0� �� A�4*� j�Q s�.������ �<��J� �� ���F       

 

Fig. 3. Effect of summer pruning on average seed number in twenty berry of grape (Vitis vinifera cv. Siah Sh 

Shahani). 

@J� 3 - 1�$5� �� 7�0 8�� M5<��5�  �F �W� F��R$20 0 VE� �	<�� ��Q5�� �����.�  

���5$ 

Treatment 

�$ �=� 

Fresh weight (g) 

�W� �=���� 

 )mm( Seed size  

 M5<��5��W� F��R$  �F20 ��Q 

Average seed number 

�	� 
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1.70a 4.98a 42.87a 

��� 
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1.7a 4.82bc 42.12ab 
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�3��45� 
1.5b 4.68abc 41.75ab 

Nitrogen 
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1.6ab 4.4c 41.5ab 

Zn+N 

�	�� وژن+ ��45+ ��
1.48b 4.7abc 35.12d 

B+Zn+N 1.56ab 4.82a 36.37d 

���� 
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1.51b 4.77ab 39.5bc 
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M��4*5� M5<��5�  �F �W� F��R$20 ��Q )5/55 (2	� � � 7�0 8�� ���5$ 2���� �� Y	����3��45� �.5!�$ ���, � �	 �

���-�Q �F 6����  M��4�9 �9 M5<��5� �F �W� F��R$20 ��Q )30(  �� Y	���F	9 ���5$ M5���3��45� �.5!�$) �  ��	� �-� (

 2���) F	� 7�0 8�� ����8M�����
� .(6  8�� 2�����3��45� F	9 F����9 � 7�0 � �	 T��7�� U��� � M5<��5� �F �W� F��R$20 

��Q ���� �/� �� � FF�Z@Z j�C �� ��4*5� ���W� F�	� 7�0 8�� ���� �� �9 �0�>�	<�� M�x �� @.4
� M�� �9 F	�

��� �G
� F����9 ����� �� F�	� 2�.4�� �F T��7	B�.- F��R$ T��7�� U��� ����5Z `5.�$ �F �$�5Q �G
� s� ��	
� �� � ���

 T��7�� U��� ��54� �F � g�	� M5<��5� �F �W� F��R$20 ��Q �� �	<�� .FF�Z 

 

 2���8- T
J����  �� 7�0 8�� � �F	9 }�4p� ������5$ M5<��5� �F �W� F��R$20 ��Q.  
Table 8. Interaction of different fertilizer treatments and summer pruning on average seed number in twenty of berry.  

M5<��5� �� ��� VJ40F�
R� ?��!$ �"�F q
, `a0 �F MJ��F �	�=> 8�0� �� A�4*� j�Q s��J� �� ���F.������ �<� 

The Means with at least one common letter according to Duncan test at the level of five percent are not 
significantly different from each other (Duncan test, P=0.05). 

 

 M5<��5� �F �W� F��R$20 ��Q  
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8��  

Pruning 

�F	9 ������5$  

Fertilizer treatments 

46.0b 

7�0 8��  
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Nitrogen 
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Zn+N 
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No summer pruning 
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�-�Q �� �92	� � ���� F�	�  ��,w� �
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R� �51�$ U��� ��75� �� ��F M5��4��C 6

@9 �4��50� 6 2	� � ���� F�	� ��,w� l> �� �	5�� �-�Q �F �9T
J���� F	9 8�� � �� ��75� �� �k
$ 7�0 M5��4��C  �51�$
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R�:��F ���F. ��54���� ��*� M5<��5� �\��.� ) @9 �4��50� ��75� M��4*5� �9 F�F2/6 �� �Z 100 ��5��45- (�	5� l> 

��� �.5!�$ F����9 �� Y	���  �� �����F	� �3��45�� �-�Q �F@9 �4��50� ��75� M��4�9 �9 )7/2( �.5!�$ ���5$ �F  �3��45�

 �� ������� ���) �� ���F 29 .(V�M5
] �3��45� F	9 F����9  �� ������	�
R� ?�	" �� � ��75� T��7�� U��� ���F M5��4��C 

���� �� :�\� ��� �-�Q �F���5$ ���0 �9 T��9 U��� �F	9 ��� M5��4��C ) ���� ���� ���5$ �� :�\� @J�4 �� ���� .(

7�0 8�� ���5$ 6M��  ���� =� �	5� �!59 ?�5"	G; T��7�� �� �4�z� �1��,w�  6@9 �4��50� 6 M5��4��C  �2	� � ���� F�	� 

 :��F��  ��75� �J��	C M5��4��C  ��D��.$ ��  2���) F�F T��7�� ����� �F ��75� ��9 � 74
0	4� �F �9 �*.� @5-F �� ��� .(
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J����  ��*� 7�0 8�� � F	9
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  2���9 –  �51�$8��  ������ ��50 VE� �	<�� �	5� �!59 ?�5"	G; �� 7�0. 

Table 9. Effect of summer pruning on quality characteristics of grape (Vitis vinifera cv. Siah Sh Shahani). 

M5<��5��
R� ?��!$ �"�F q
, `a0 �F MJ��F �	�=> 8�0� �� A�4*� j�Q s� VJ40F �� ���.������ �<��J� �� ���F 

The Means with at least one common letter according to Duncan test at the level of five percent are not 
significantly different from each other .   (Duncan test, P=0.05). 

 

 
Fig. 4. Effect of fertilizer treatments on the quality characteristics of grape fruit on grape (Vitis vinifera cv. Siah 

Shahani). 
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 2���10 - T
J����  � ��Q F��R$ �� 7�0 8�� � �F	9 }�4p� ������5$ V�Q50 ��Q  �	<�������� ��50 VE�.  
Table 10. Interaction of different fertilizer treatments and summer pruning on the number of berry and volume in fifty berry 
of grape (Vitis vinifera cv. Siah Shahani). 

M5<��5� �� ��� VJ40F�
R� ?��!$ �"�F q
, `a0 �F MJ��F �	�=> 8�0� �� A�4*� j�Q s����� �<��J� �� ���F.�� 

The Means with at least one common letter according to Duncan test at the level of five percent are not 
significantly different from each other .   (Duncan test, P=0.05). 
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Iranian Journal of Horticultural Science and Technology 22 (1): 13-28 (2021) 
Research article 

 

Effect of Foliar Application with Nitrogen, Boron, Zinc and Summer 

Pruning on Fruit Set and Fruit Quality and Quantity of Grape (Vitis 

vinifera Cv. Siah Shahani) in Pasargad, Fars Province 
 

M. Shamshami and R. Nikkhah11 

 

Effect of foliar application with nitrogen, boron, zinc, and summer pruning on fruit set and 

fruit quality and quantity of grape (Vitis vinifera cv. Siah Shahani) in Pasargad, Fars’s 

province. The highest leaf length (22.3 cm) was observed in the control treatment and green 
pruning. The leaf width (11.1 cm) were observed in the nitrogen treatment. The combination 
of zinc and green pruning created the longest cluster length (33.9 cm) and the combination of 
zinc + nitrogen + boron and green pruning created the highest number of berries (170). The 
interaction of zinc + nitrogen and green pruning and green pruning, respectively, caused the 
highest number of berries (217.2) and the volume of berries (119 ml). The highest number of 
seeds (55.5) was related to the treatment of nitrogen + boron and green pruning combination. 
The highest wet weight (1.7 g) and seed size (4.98 mm) were observed in the treatment of 
boron. Most chlorophyll (34 mg g-1 dry weight) was observed in the zn and boron spray 
treatment. The use of fertilizer treatments did not have a significant effect on pH and TSS, but 
the use of nitrogen + boron and green pruning significantly increased vitamin C levels 

compared to control. 

Keywords: Elements, Quantitative traits, Qualitative traits, Pruning. 
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