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�
E �� �50�  2��4Q� `a0 �F ��50 VE� F�J��� �1 R� �"�F�
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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 
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jWQ �;����� �����F���0 62	G � �;����� ����� � s
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 :/�� �� ��� ?�!-	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\� ����
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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 �
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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 �� ����*�

 

1 - Muscat Alexandria  
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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
$ �F	9 ���5$ � 7�0 8��

 �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�� ���� 

No Summer Pruning 
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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 

�F	9 ������5$  

Fertilizer Treatments 

149.7cd 119a 

7�0 8��  

Summer Puning 

�	�  

Boron 

170.7bc 105.5abc 

���  

Zinc 

�	���� + 

203.2ab 112.5ab 
B+Zn  

�	��3��45� + 

197.7ab 105.7abc 
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  

�3��45� 

87.2f 97.2cd 
Nitrogen  

�3��45� +��� 

217.2a 95.0cd 
Zn+N  

�	��45� +� وژن+ ��

171.1bc 93.7cde B+Zn+N 

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 

�	� 

Boron 
1.70a 4.98a 42.87a 

��� 

Zinc 

�	���� + 

1.49b 4.93a 37.75cd 

B+Zn 

�	��3��45� + 
1.7a 4.82bc 42.12ab 

B+N 

�3��45� 
1.5b 4.68abc 41.75ab 

Nitrogen 

�3��45� +��� 
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 

���� 

Control 
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  

Average seed number 

8��  

Pruning 

�F	9 ������5$  

Fertilizer treatments 

46.0b 

7�0 8��  

Summer pruning 

�	�  

Boron 

41.5cd 
��� 

Zinc 

46.7b 
��� +�	� 

B+Zn 

  

55.5a 

�3��45� +�	� 

B+N 

46.5efg 

 

�3��45�  

Nitrogen 

37.2efg 
�3��45� +��� 

Zn+N 

41.2cde 
�45� +� وژن�	�+ ��

B+Zn+N 

43.5bc 
����  

Control 

39.7cdef 

7�0 8�� ����  

No summer pruning 

�	�  

Boron 

34.0ghi 

���  

Zinc 

�	���� + 

37.5b 
B+Zn  

�	��3��45� + 

28.0j 
B+N  

�3��45� 

36.5fgh 
Nitrogen  

�3��45� +��� 

33.0hi 
Zn+N  

�	��45� +� وژن+ ��

31.5ij B+Zn+N 

35.5ghi 
����  

Control 
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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 �� ��� .(

V�7�>� U��� F��F ��5Z V\5-	��4� �� �1	� ����
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�F�9 s
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F ��� 6�$�
�� �4k� � r��\$ �F ��50� � 
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�E���$	5�2   �^-�503 �� .FF�Z �0�����54���� T
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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). 

 

���$ /9���  
��54����  M��T��+,  F�F ��*����5$ F����9 �9�� �F	9 }�4p� ��� � O��  2	C 6L�� @5����9 [;�� 6L�� 2	C

:0� ��WZ �1� 6�W� s*; �=� � ��Q F��R$ 6��	; 6���5$ F����9 ��� ��� �F	9 ��� ��75��,w� � 2	� � ���� F�	� �51�$ 

�
R���F  .:����V�M5
]6  F����9�3��45� �F	9 D59�$  �� ������	� �
R� ?�	" �� ��75� T��7�� U��� ���F M5��4��C 

�-�Q �F �� ���� �� :�\����5$ ���0 �9 T��9 U��� �F	9 ���M5��4��  � .����V�M5
]6  F��R$ M��4*5����W�  �� �F

 ���5$ �F ��	;�	� �� ����*�6  ���M��4*5� ���W�  �F	9 ������5$ �F�	� g5!�$ � ��� 6�	�  �� ��������  ��3��45�  ����*�

 M��4�9 �3��45� F	9 � ��F��R$  O�� � 2	C 6@5����9 ��75� T��7�� �� �4�z� �51�$ 7�0 8�� M�� �� ���� .:��F �� �W�

 M5��4��C �)5��
�Z  ��100 (�$ �=� 
�Z  

Vitamin c((mg/100gfw) 

8��  

Pruning 

�F	9 ������5$  

Fertilizer treatments 

bcd4.4 

7�0 8��  

Summer Pruning 

�	�  

Boron 

5.2b 

���  

Zinc 

�	���� + 

bc4.6bc 
B+Zn  

�	��3��45� + 

8.6a 
B+N  

�3��45� 

4.2bcde 
Nitrogen  

�3��45� +��� 

2.6def 
Zn+N  

�	��45� +� وژن+ ��

3.3cdef B+Zn+N 

5.2b 
����  

Control 

2.5def 

7�0 8�� ����  

No Summer Pruning 

�	�  

Boron 

2.3def 

���  

Zinc 

�	��� +� 

2.3def 
B+Zn  

�	��3��45� + 

2.3def 
B+N  

�3��45� 

2f 
Nitrogen  

�3��45� +��� 

2.6def 
Zn+N  

�	��45� +� وژن+ ��

2.8cdef B+Zn+N 

3.5bcdef  
 

����  

Control 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

14
00

.2
2.

1.
16

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jo
ur

na
l-

ir
sh

s.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                            13 / 17

https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.1.16.7
http://journal-irshs.ir/article-1-325-en.html


��	pJ5� � ��*�� 

26 

 6��Q F��R$ 6L���,w� 6 M5��4��C 62	� � ���� F�	� 6 M5<��5� �F �W� F��R$20 ��Q  �F ��W� �=���� T�7�� � ��	; �� �F

.:��F �	<�� ��54����  M5<��5� �\��.�T
J���� F	9 � 7�0 8��M��4*5� �9 F�F ��*� �F�!40� F�	� ��� M5<��5�  F��R$

 �F �W�20 ��Q  � M5��4��C 2	� � � 7�0 8�� ���5$ 2���� �� Y	��� �.5!�$ ���,�3��45�  ��	� �-�Q �F 6F	� M��4�9 �9

 M5<��5� �F �W� F��R$20 ��Q  �.5!�$) �F	9 ���5$ M5�� �F Y	����3��45�  ��	�0 8�� ���� �-� ( �F 6�� ����*� 7�

�-�Q F	9 F����9 �9��3��45� �
R� ?�	" �� 8�� ���� c���� �F T��9 U��� ���F M5��4��C  ��75� ��)2/3  (
�Z��J5�

.�� ���� ���5$ �� :�\� 

:����                                                                                                                                      References 

1. Aslani, S. and A. Haghighat Afshar. 1990. Nutrition and Fertilization of Grapevine. Anzali Publication. 

Ormia, Iran.111 pp. (in Persian).                                                                                                        

2. Babalar, M. and M. Pirmoradian. 1999. Nutrition of fruit trees. Third edition of Tehran university publication 

(in Persian). 

3. Bacha, M.A., S.M. Sabbah and A. El-Hammady. 1995. Effect of foliar application of iron, zinc and 

manganese. on yield, berry quality and leaf mineral composition ‘Thompson Seedless’ and Roumy 

Red’grape cultivars. Alex. J. Agr. Res. 40: 315-331. 

4. Badr, G. 2000.Interaction of Putrescine and boron foliar application on fruit formation and quantitative and 

qualitative characteristics of Samarkand black grape fruit. Master thesis of Shiraz University 91 p. (in 

Persian). 

5. Bell, S., and A. Robson. 1999. Effect of Nitrogen Fertilization and Growth, Canopy Density, and Yield of 

Vitis vinifera L. cv. Cabernet Sauvignon. Amer. J. Enol. Vitic. 50:351-358. 

6. Bowen, P.A and W.M. Kliewer. 1990. Relationships between the yield and vegetative characteristics of 

Individual shoots of ‘Cabernet Sauvignon’ grapevines. J. Am. Soc. Hort Sci. 115(4):534-539. 

7. Christensen, L.P. and W.L. Peacock. 2002 "Mineral nutrition and fertilization". In: Raisin Production Manual. 

UC ANR Pub., 3393, ch., 14. 

8. Coke. L and W.J. Whittington. 1968. The role of boron in plant growth. IV. Interrelationships between boron 

and indol-3yl-acetic acid in the metabolism of bean radicIes. J. Exp. Bot. 19:295-308. 

9. Daulta, B.S., R. Kumar and V.P. Ahlawat .1983. A note on the effect of micronutrients spray on quality of 

Beauty seedless grapes. Haryana J. Hort. Sci. 12(3-4):198-199. 

10. Daulta, B. S., Kumar, R., and V. P. Ahlawat. 1985. A note on the effect of micronutrients spray on quality of 

Beuty seedless grapes. Hort. Abstracts No. 56. 

11. Dobroluybskii, O.K., V.G. Strakhov and G. R. Tanurkov. 1981. Effect of microfertilizers on yield and 

quality of grape in Ukrainian South. Agrokhimiya. 10: 135-137. 

12. Garth, D.P. 1999. Main and Interactive Effects of boron on Lowbush blueberry nutrition, growth, 

development, and yield. MSc. Thesis. Dalhousie University Halifax, Nova Scotia.  

13. Ghahraman, M. 2004. The effect of summer pruning treatments on different berry positions on the cluster in 

terms of seed production quantity in berries and fruit growth in grape bushes currant cultivars askari and 

raisin.the first national conference on electronic agriculture and sustainable natural resources. Mehr arvand 

higher education institute.(in Persian). 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

14
00

.2
2.

1.
16

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jo
ur

na
l-

ir
sh

s.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                            14 / 17

https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.1.16.7
http://journal-irshs.ir/article-1-325-en.html


�51�$ ��, 2	� �� � ����G
�56�3��4 �	�� 6�... � 

27 

 

14. Howell, G.S., T.K. Mansfield and J.A. Wolpert. 1987. Influence of raining system, pruning system and 

thinning, on yield, vine size, and fruit quality of Vidal Blanc grapevines. Amer. J. Enol. Viti. 38: 105-112. 

15. Kamiloglu, O. 2011. Influence of some cultural practices on yield, fruit quality and individual anthocyanins 

of table grape cv. Horoz Karasi. . J. Anim. Plant Sci. 21:240–245. 

16. Karami, M.G. 2011. Differentiation of grape cultivars in fars province collection using leaf morphological 

features.Final report of fars agricultural and natural resources research center.(in Persian). 

17. Kavoosi, B. and B. Hasanpoor. 2018. Effect of pruning time and pre- harvest irrigation cut on some 

characteristics quantitative and qualitative askari grapes. Plant Prod. (in Persian). 

18. Kavoosi, B. and M. Hosseini farahi.2008. Flowering time and effects of foliar application with nitrogen, zink 

and boron  on quality characteristics and yield balack grapes in sisakht .82-73(1)4.(in Persian) 

19. KHolde barin , B and T. Eslam zadeh .1995.Mineral nutrition of palants. Shiraz University Publication.496 p 

.(in Persian). 

20. Marschner, H. 1995. Mineral nutrition of higher plants. 2nd ed. Academic Press Limited, London, England. 

pp 887. 

21. Morshedi, A. 2001. Effects of nitrogen, boron and zinc spray on grapevine fruit set. Proceedings of the 7th 

Iranian Soil Science Congress, Tehran, Iran. pp. 494-495. 

22. Mostafa, E.A.M., M.S. El-shamma and L.F. Hagass. 2006. Correction of boron deficiency in grapevines of 

Bez El-Anze cultivar Am Eurasian. J. Agr. Environ. Sci. 1(3): 301-305.  

23. Ranjbar, R.A. 2001.The effect of nitrogen, zink, boron and molybdenum application time on fruit formation 

and qualitative and quantitative characteristics of shiraz black grape fruit. master thesis, Shiraz University, 

106 p. (in Persian). 

24. Sadeghian , F. and A. Seyfi and A. Dadar and M. Alizadeh and M. Sharifani .2006. Effect of green pruning 

on yield and fruit quality in creeping grape shrubs of raisin cultivar in shirvan climatic conditions. J. Hort. 

Sci. 239-232:(2)29. (in Persian). 

25.Sanjay, S. 1995. Ripening and quality of grape (Vitis vinifera L.) as affected by cluster thining. J. Hort. 

8(1):9-15. 

26.Shafe, L. and M. Saffari and E. Emam and G. Mohammadi nejad. 2002. effect of nitrogen and zink fertilizers 

on chlorophyll content and leaf content, yield and grain composition of two maize hybrids. J. Crop Seedlings 

Seeds .235-246:(2)27. (in Persian). 

27.Singram P., and P.C. Prabhu. 2001. Effect of zinc and boron on growth and quality of grapes cv. Muscat. 

Madras. Agr. J. 88(4-6).p:233-236. 

28.Swietlik, D. 1999. Zinc nutrition in horticultural crops. Hort. Rev. 23:109-186. 

29. Tafazoli, A. and G. Hekmati and P. Firuzeh. 1991. Grape. Shiraz University Publication. (in Persian). 

30.Talaee, A. 1989. Physiology of fruit trees in temperate regions. Tehran University Publication. 423 p. (in 

Persian). 

31.Tamura, F., K. Muraya and Y. Fujii. 2002. Effects of Short Cane Pruning in Summer and Long Cane Pruning 

in Winter on Growth and Yield of the Grapevine ‘Muscat of Alexandria’ in Forcing Culture Condition. Hort. 

Res. 1(4):269-274 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

14
00

.2
2.

1.
16

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jo
ur

na
l-

ir
sh

s.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                            15 / 17

https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.1.16.7
http://journal-irshs.ir/article-1-325-en.html


��	pJ5� � ��*�� 

28 

32.Warrington, I. and G. Weston. 1990. Kiwifruit: Science and Management. Ray Richard Publisher, 576 p. 

33.Yamdagni, R.D. Singh and P.C. Jindal. 1979. A note on effect of boron sprays on quality of grapes cv. 

Thompson seedless. Progressive- Hort. 11 (1): 35-36. 

34.Yamdagni, R., D., Singh and P.C. Jindal. 1979. A note on effect of zinc sprays on yield and quality of 

Thompson seedless grapes. Indian. J. Agr. Sci. 13: 117-118. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

14
00

.2
2.

1.
16

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jo
ur

na
l-

ir
sh

s.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                            16 / 17

https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.1.16.7
http://journal-irshs.ir/article-1-325-en.html


�51�$ ��, 2	� �� � ����G
�56�3��4 �	�� 6�... � 

29 
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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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