
����� ��	
� � 
���	�� ��
� � ���� /�	�������� /��	 ! �"
# � $%&)()�(/+�,	# -./0 

��� 

�� 1!�2 
�� 1�3 4!��5� �� 6# 
�	789	� � �	:;<�� 5� ��=�> 8,5�> 5?�
5:=� ��@9� 

8%�
=3�
��5� �-*�
����7 1)� �5� A

)���	
� �	
�
 :��/�/�����	�� �	
�
 :�/�/��(

�8�B& 

4!��5� �� 6# 
�	789	� � �	:;<�� 5� ��=�> 8,5�> 5?� ���5� C�D;E F,� �	"9� �� G8��31�� 1!�2 
�� 
5:=H� ��@9� ��H� .FH,�

 �	� �� C�D;E-./J 1� 4K� �� �	<�5%! ��@9� L	M	� �� �:, �� 	� ���	NE OP�	> Q5� R)	S �� $,��<>	� L��T0�5HU� 1H� �	H �E 

8�V�� .��� 4 =S �� $�	! W,	��V :-Y4Z�M 	� �!	# ���;� 
	�-[J/A�J�5:E � 4!��5� �� $�S 1<\� �� ��+� �� ]H, ��� $H�S ���

4!��5� .AY1��M 4Z�M 	� ��=�> 8,5�> ���;� �� 
�� 
	�-[J/A[J8�	! �	 �E � 4!��5� �� 8�� 8T�� .��@9� 	�L8� 
�5� .^��� 

�<9	� 1U�� 5\T 
	�� �� �� ��5719	2�5� 1@9 898,�57 
��� .�H
�� 5�?_E ��=�> 8,5�> 1> ��� �	�9 `,	<9 ]H, �	H <3� abH� �� 
��� 

1�3 c+,� 8T�� 5� 8T�� 1@9 �	� ], �� 6# 	� �� 
���19	2�5�4!�� .1�3 c+,� ��+�� F,5< > 1� d��5� 4!��5� �� 6# 1�35� �� 	�

 �	 �EJ1��M 8T�� 1@9 �	� ], �� 6# 1�35� �� � 
�� �� 
���19	2�5� �	 �E 1� d��5� J/A��� �!	# ���;� ��+� �� .8T�� F,5<���

 1�3 c+,� � 	� 8�	! �	 �E �)��=�> 8,5�> �5��	> �8� (8! �8,� .8,5�> 5?���=�>1�3 �78���# 8T�� W�	> 5� ]H, �� 6# ��@9� 
	�

 1@9 �	� �� 
���19	2�5� �
�� 8T�� ], ab� �� ��� ��� .�!	# ���;� �	 �E �� �78���# ��+�� F,5< >J/A��+H�� F,5<��� � ��+� �� 

�78���# 1� 8�	! �	 �E �� ��8�V 4.�78��� R,5e 5� ��=�> 8,5�> 5?�)TSS/TA (�
�� ��� ���.

�f�� 
	� 
8��� :[��@9� [�78���#�>1�3 c+,� [��=�> 8,5 	�

1�8D� 


����)Vitis vinifera L. (���  � !"	
� !#�$% &'�()� *	�


 +% ,��	� - �.�� !� 
�/0 ,��	� 
� ��1�� 2
�3
 4�5
� 4�/
 - �-


 6 *	�  � !� +�� 70�% .9�: 
��; <�:� �%�==> - 
��$? ,�� �: 

�$.�� 
� 
�$��� �@$A �$	  BC: !���1 
�%���=DD> 
�$E"F 

�:� .�% ,��	� +A��=+$G

 
� �@$A �$	  BC$: 
�$E"F 
�HF 

�
�� 2�1 ,��1 �EIF .�-7$J 
� �$.�� 
� 
�$��� 7$.K�
 ,�H$.�

��D���L� ��$"M/N O:�E� �% *
 L=�� 
�$E"F 
� 4�6�$M.A 

!� �-7J 7.K�
 �% ,��	� +A P70�%�/��@$0 +$G

 
� *
 ,�.M.� 

�
�� 2�1 �.��)��.(O:�E�,�H.� 
� 7$.K�
 
�$E"F !$%; 
�$��� 


�@Q���L� !� 4�6�M.Q - 70�%*	�
'�% ,��7��
 !%; ���>L


� 4�6�$$M.Q
�$$E"F 7$$/J��	�% - +$$	�M.��Q ,�E$$:� +$$% R$$MSE� 

!� 70�%)�.(


�$$���2�"T$$N�E@$$.% P!$$K- �
�� 2
�$$? U �$$
 V�($$� 

+% !$� 
��$5 U��IE$:� �
�� H.� W/@A &
�X - ��$.6 *	�E@$.% 

BC:�	  ��$? +$% 7$/J��	�% - +$	�M.��Q ,�E$:� 
� �
 �@Q 

�.��G#�% 70
� <�Y0
�A!-,��1 ,���@F-Z� U��0�% �[NP!�\:� �� ; U��@��� P]�:�	 7J�- 

�.G^ _%�Y� - 2 
-�@Q &�`.`)
 HQ�� R`)�- +	�M.��Q !S. 7/J��	�% 

*:!a.�-�EaK� �T� P&�G
�a� 9�bT� :m.h.farahi2007@gmail.com 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.1

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
06

 ]
 

                               1 / 8

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.16.3
https://iutjournals.iut.ac.ir/jstnar/article-1-911-en.html


� � 
���	�� ��
� � ���� ����� ��	
 /�	��������/��	 ! �"
# � $%&)()�(/+�,	# -./0 

��D 

�:� U��� c�(E?� .+% �5
 *	�  � Pd �$� !E$:�� *E$0�� e.K�

 /J �f�e � - +E$0�� !A7$�� �$.M%�5 e`� -2
�67$��� !Y.	�$� 

!� 
��
�?�% 70�%)D.(

U�
  � !a	$� +$% 4��$� !$:�E:� W	�H$�� 2�FU�
-�� 2�$F

 4�$�YF �$
 �$0���% ,�$�  *.$% &�S	�$g  � 2�.6�M1 P!��G#�%

 �:� V�(� .+$% ,�67YYQ 7.K�
 !F�6; 47N +3.E� &�S	�g *	�

U�.0 +$%�1 B.)$X 2�F Pe$`�- e$/J P�$0���%  � h$� !	�$1

+�� !� !��:

� �% - 2
�� 70�% .U�.� �0���%  � h� &�S	�g �F

2HG: -+% �
��� !?�% 
� �Fij�
kjj!� 7X
� 7:
)l.(

V�(� �A - V�(��� !	��# �X�YN
�m; 2-
 �
 !$IMEn� 

U�.� �.I.Q 7�
�� �F .�$�� �.T$MQ !	��$# �X�YN ,�.� 
� *	�$


 - o.$: 
� p�X�($? P70�% U�.� �.I.Q *..S
 
� !�7S� �(YN

+$$�� �$$/N !$$%\6 U�$$.� 2
�� 7$$���
 !$$� - U��� W	�H$$�� �
 �$$F

 �mq� e���N �	�: *	H�	�1 ���6 2
��
�G�� �.I.Q�% )kr.(��1-

 
� !	��# �(YN *	� U�.� �	�: +Q ��s P�:� �./F� Ht�J H.� �F

 �.?u
 +% �
 U�.� ,7.:
 !�� �7�� .U�.� !��$A �.T$MQ +$Q !	�$F

 2�E@$.% &7$� 7N�T� O	��0 
� - �E�% ���; e/J �.M%�5 7�
��

 +�� e%�5 7YETF 2
�� .�-7JljU�$.6 e$Q �.T$MQ  � 7X
� 
�

U
��	� !� ��1�� !K�M: 2�F �$��% 4�a)E$:� o$1�� +Q 70�%

U�.� !����6)��.(!K�$aK�� *.$% U7$YF� 9�($
� e$��N �.TMQ

 !$� &�$Gm !��$.� +v.
 
� *.Ea� &�G.Q�
 +% +Q �:� 7@$n% .
�

7$��.� R	�^  � w.�-�EQ'�6 7.:� U�.3�  -� *.Ea� 2�F�� !M�

!� e(E� �F +% �.TMQ �% 7��0)kx.(

�7$	�MA �$% U70 
�/.
 2�F
���� +A ��� ,�@� !@F-Z� y	�E

 �.TMAl/j7F�$0 +$% �GT$� 2�E@$.% 2
�G�� �/N 9�^ 7X
� 

��� ,�@�)��.(WF-Z� y	�E� ,�
�$"/F - 
'�$%�% 2�F)r(,�@$�

 !
�I$X 2-
 �.TMA 7	�MA +A ��� 7$Y��� P9�$M)� 7$��1 ���$� 

+GJ , - WF�A U�$�5 PU�.� �.TMA 
�7`� P�F 7$0 2� P�H$	
 P,

 +GJ !67.A-�s - !EI: !$YS� �m� �F �$0�� 2
�� .+$^�# �$% 
-


���� ,��A �  � eG5 �.TMA 7	�MA 9�M)� 
� �F�+P
�G�� 
� 2
��

 
�7$`� *.���$.� +$A !K�$J 
� �$��	 W	�H�� U�.� �.TMA 
�7`�

 7F�$$0 
�$$/.
 
� �.T$MAkk/j��$$% 7$$X
� .2�$$F
�/.
 
�r-z

�
7$`� *$	� �.T$MA 7$	�MA 7X
� o$.
�
 +$%kz{/j-kxl/j

U �7�� 7X
� 70 2�.6.

�f� - ����%�:)rr(�
 &�"$:�� 2�F
���� !@	�� ; 
�rj

9�$M)� �.T$MA &��$E.� - �.T$MA 7	�MA �% �0���%  � eG5  -


 7���A !0�� .+�� - �0���%  � h� 
���� 2
�� P+��?��$: 
� �F

 U�.� 7X
� +A ��� ,�@� y	�E� P�I: 2�Fi � h�  -
 �0���% 

2�$F
�/.
 
�Ca(NO3)2 , CaCl2o$.
�
 +$% 7F�$0 -k/|kP

r/x|-x/k}��% 7X
� .

6,�
�"/F - �E��)k{(-
 U� 
�$��� P�$0���%  � eG5 2�$F

 �.TMA &��E.� �% �
 �K�� �5
)kP{|/jP|/j-r|/j7X
� (+�

+% �
 ���; h~: - 7���A !��@�� 
�G�� ��
� 2��� 
�  -
 +: &7�

/� !:
�% �
�� , - WF�A - �.I.A P�; WF�A ��)K  � - U��

 7���� 
��5 .�fM# +% �.TMA &��E.� 2�F !$YS� 
�$^ - , - 2
��

 *	�$E�% 7$X
� �$	 
�$/.
 ��� 7���� WF�A �
 !67.:�� ,�H.�

��� �
 +3.E�.!$� WF�$A p�7	7$0 �
 �@$# �.K�: �.TMA - 7$F�

 � �; ��I� WF�A - �@# ��C: ,70 �A��E� �N�%!
� - ��$0

 ,�H.� +3.E�-+GJ ,  �7$.� WF�$A 2
��
�$G�� &7$� 9�^ 
� �F

!� 7YA)rk.(

2 
��6)kj(��$MC� 7$J *..S
  � h� !@F-Z� 4�3�� �%

 ��% 
� !	��# �X�YN P7$/J��	�% - +$	�M.��A ,�E$:� 
���� 2�F

 ��$% 
� �.TMA �(YN +Y.�% 7J +A ���6 +3.E� 
�$��� 2�$F{/k

� �@? U��� 
� 7X
�!�-7J - 70�%r|%��% ��G/A 2�
�� �F

 !� �.TMA 7Y0�% .2�$�	� WF-Z$� 4�3�� �% ��@F-Z� *	�)kk(P

+	�v
 9��S
 ��% 
� �
 2� 
���� 2�F �n$: !:P!$:
�% �
�$� 

��%  � 2
�.T% +A ���6 +3.E� - ��� 
��5 �.T$MA ��G/A 
�s� �F

7YETF.

	�% - +$	�M.��A ,�E$:� !#�$% 9�()� *.�-� 
���� 7$/J��

 
���� 4�6�: +`CY�  � 2��	  �.S/1 - �:� $Q  � - U��$% 2
�

 !� ��S� 
���� R	�^ *	� +$% !K- P7YYA �T$: - �$	�� e$.K�

 ,; &�S	�g - e"@� ,; !��:

� �% P2�"TN 
���� ���% ,��%

 �:� *.	�� H.� ,; 2
��
�G�� �.I.A !��^  � - �:'�% .*./F +%

!/A 
�.T% �/.5 �% e.K� $F
� �% +% !$� +$g�N +$`CY� 2� ���$6 .

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.1

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
06

 ]
 

                               2 / 8

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.16.3
https://iutjournals.iut.ac.ir/jstnar/article-1-911-en.html


�� 1!�2 
�� 1�3 4!��5� �� 6# 
�	789	� � �	:;<�� 5� ��=�> 8,5�> 5?�
5:=� ��@9� 

��> 

WF-Z� 4�3�� *	��%�Y% +$GJ 4�")E$:� W	�H$�� 2��$% !	�$F P�$F

 2
-�$g 2�"T$N 
�$��� &�S	�g WF�A - 2
�67��� W	�H��

+% !� �f� �:� +E��6 4�3�� �E:�
 *./F 
� WF-Z� *	� +A 7:
.

���� �c��	�

+% +$GJ 4�")E$:� �$% �.T$MA &��$m� !:
�% 
�fY� P�$F WF�$A 

&�S	�gP+GJ �H	
 WF�A - 2
�G�� c��? W	�H�� 
���� 2�F

 9�: 
� P2�"TN���>��%  � !"	 
� �$�� ,�E:��0 
���� 2�F

 
� _5�-�>7$	��6 ��$1� W	�� ; *	� P ]�:�	 ��0 2�E��M.Q .

�$0�A +M$X�� - !#��s�$� �$.%�
 �ET.: 2�
�� �f� �
�� ��%

+
�% ,; 2�F�×���% �E� .+$
�% 2��$% �$f� �
�$� 2�$F 2��$1� 

�	 70
 �.Sg- - ��I

� P*: �f�  � W	�� ; 2
�N - �?���

 7$���% 2
�$/.% - �$�; +$��6 �F  � .��$^ o$K�5 
� W	�$� ;

d�M% 
� !���(
 e��A 2�F��$% 
�/.
 D�$��6 4�$3�� 
��$"
 .

�.TMA 7	�MA !0�� 9�M)� e��0 �F
�/.
)�P>/�->
�HF 
� (P

+^�# 2
-)�P>/�->7X
� (�/.
 -��% 7F�0 
.

+$
�% !$0�� 9�M)� +% �GT� ,�ET%�
 
� +$0�? - �$F 2�$F

 �fM# �% �.TMA 7	�MA 9�M)� �% 
���� 2�F�P>/�->
�H$F 
� 

7$0 4�75� . � e$G5 +$EIF -� !$"	 �$%�� -� 
� !$0�� 9�$M)�

 &�N�$: - �(N 
� �0���%  � eG5  -
 �	 2��	� - �0���%

 ���6 4�3�� �Y? .9�($)� �0���%  � h� P
�$��� 2�$F �$F 


� 
�/.
+T.A +$% - �$��6 
��5 +��6�71 2�F +��?��$: e$`EY� 

70 .�FW	�� ;  � 2��	� �/T5 
� - ,��  
�$��� �$F  � h$� 

�$fM# �$% �.T$MA 7$	�MA 9�$M)� 
� �0���% 2�$F�P>/�->

+^�# 7X
� 7�7$0 
-.+$^�# e$/N 9�$M)� 2�$�� 
� 2
-�=

!E��: +1
� +$% - ���$6 &7$��=� +$`.5� �$��6 4�$3�.h~$: 

+0�? +$E��6 !��g� �%�^
 �
 U70 �@? ��% ,�	�1 �	  
� �F

��0 .+���� 
� 
�$��� +$GS1 
� �$F e$G5  � +$A !".E$:\� 2�$F

 
� h~$$: - �$$��6 
��$$5 P7$$���% U7$$0 �@$$? - !��IN7$$g

 !E��$: +$1
� �IX 2��� �% +��?��: �$%�^
 �$% ���$6���L=

+$% 7X
� +$�� U�$� �$	 &7$� 7$0 2
�� . � 7$S% &7$� ,�$	�� 

+�� 
� 2
��+��?��: +GJ �H	
 7X
� P!67.$:�� 7$X
� P�F

+GJ +$% 7$Y5 �GT$� - +E	7.$:� P9�$M)� 7$��1 ���� 7X
� P�F

7.:�)!67.:
 o	�g (U �7�� 70 2�.6 .U �7�� 2��% 7X
� 2�.6

 ,�
�"/F - HM	�� �-
  � �H	
)�=(o$.
�
 *	7% 70 U��IE:�

 +0�? +A+M$X�� 
� 
���� 2�F>�$: !E� 
��$5 �$:�  � 2�$E�

 +% - +E��6 �	 &
�X �
�- +%�$g +$0�? �F +% 
�% +: �?���

 +GJ ��7S
 - 70 7$	��6 �
�/$0 U��$A �H	
 2�F .�$F *.$Ys

 +GJ ��7S
 e$A �$	��� 
� - 7$	��6 �
�/$0 H$.� U7.:�� 2�F

+GJ - �H$	
 7$X
� - U7$	��6 �
�/0 
���� +0�? �F 2�F

 +GJ !67.:�� 7X
� 7	��6 +G:�)� �F .�$% 9�$M)� 7$��1 ����

 !E:� yY:7Y5)Refractometer(,�.$:��E.
 �-
 �% +E	7.:� -

U �7�� 70 2�.6.4�� �% 2
��; +	H3
 2
��; 
�H��MSTAT-C  -

*.���.� +T	�`� +$Y��� 7Ys ,�� ; �% �F w$	 BC$:
� *$"��� 2�

���6 4�3�� 7X
�.

`,	<9g;� �

1�3 c+,� 8T�� 	�

<�:� �%y	�E� 9-71 +	H3
 h��	
�- )9-71�(�% �F
�/.
 �m� P

+$GJ �H$	
 WF�A U�$� �$	 - �$0���%  � h$� 
�$��� 2�$F

+�� 
� 2
��+��?��: !$YS� V\E$?� ��	7$/F �% BC$: 
� 
��

 9�/EJ��%7�
�� .9�$/EJ� BC: 
� �F
�/.
 *.���.� +T	�`��%

�0���%  � h� +MJ�� 
� +A ��� ,�@�*	�E@.% ��$%�� �H$	
 

7F�0 +%)�.TMA 7	�MA  � U��IE:� 47N (�H	
 7X
� *	�E/A -


�/.
 +% ��%��>%+^�# ��% 2
-)e"0�.(�F+MJ�� 
� *.Ys

 +��  � h� U�� �	 
� 2
�� +��?��$: �H$	
 ,�H$.� *	�E@$.% P


�/.
 +% ��%��>/�%+^�# ��%�� �H	
 
�7`� *	�E/A - 2
-

 
�/.
 +%>/�%��% !0�� 9�M)�)e"0�.(

E:� ���% 4�")U�.� ��`EN� +% �A���fM# �m� 
� ,���@F-Z� 

2'�% �.TMA �0�6 U�.� !�70�% .�$% �.T$MQ �$m� �$% ��G

� 
�

 �.I.QU�.� �.f� - ���% 4�")E:� 2�.6�M1 �H	
  � �A� *$	� 

+E"� 2
-�g +Q �:� +	�v
 �.TMA ,�E?
� 
� U7.�.�!�70�% .

U�.� �F�E@.% �	�:  � �/T5 2�$F U�$.6 +$% �.T$MA  �$.� P7$�
�� 

*	��%�Y% �.TMA 	�% �F 7+$% +M.$:- +$% �$F - ��$0 ��$1 U�$.6 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.1

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
06

 ]
 

                               3 / 8

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.16.3
https://iutjournals.iut.ac.ir/jstnar/article-1-911-en.html


� � 
���	�� ��
� � ���� ����� ��	
 /�	��������/��	 ! �"
# � $%&)()�(/+�,	# -./0 

��� 

��8U-.`,	<9 1,+"E4!��5� �� 6# 
5:=� ��@9� �\�> L	\T 5� ��=�� 8,5�> L�5?� 69	,��� 

TSS/TA pHeA 7.:� 7��1 ���� 

9�M)� 

�H	
 7X
� 2�� ; +1
� &��..v
 _%�Y� 

ns =>�/=ns==�/=ns=�=/=ns���/�ns=>�/=�
��"
 

**�D�/>**=��/=ns=��/=nsL�>/�**���/>��.TMA 7	�MA 

��=/===�/==��/=LD�/==�=/=���C? 

��/�>%>D/D%�>/>%��/�%��/D%&��..v
 o	�g 7X
� 

��8U 1����-.`,	<9 8,5�> L�5?� 69	,��� 1,+"E ��=�>\T 5� 1@9 �	� ], �� 8�� 
5:=� ��@9� �\�> L	 �� 
���19	2�5� 

TSS/TA pH eA 7.:� 9�M)�7��1 ���� !67.:�� 7X
� �H	
 7X
� 2�� ; +1
� &��..v
 _%�Y� 

ns �=L/=ns ==�/=ns =>�/=ns ��=/=nsLDD/�Dns���/>�
��"
 

ns ���/=ns =��/=ns =D>/=ns �D�/�**>��/�L> **=��/�D� ��.TMA 7	�MA 

�=�/==D�/==�>/=D��/�=L�/�=DD�/�=���C? 

��/��%��/�=��/�%�=/�%D�/�%�>/�=%&��..v
 o	�g 7X
� 

:ns :!YS� 
�� �T.� *:BC: 
�>%!YS� 
���:� .** :BC: 
��%!YS� 
���:� .

U�.� ���6 e`EY� �F .U�$.6 
� !E/T$5  � �.T$MA +$% U��$� ,��$YN

!��/E?��: +% �/T5 - U70 7��% &70��	� 
� U
��	� - !K�M: 

+% !t�/:\� ��@# !1
�? ��C: ��$1�� 9��$G
 e$%�5 &
�X

 +% P�:� 2
�^ W`� +Q�.TMA 2
�7$	�� 
� ,��$
 !� �
 U
��$	� 

7Y	��� - 9�M: +S:�
 P!K�M: �� 2�$F 2�F�@$# 2
�7$	�� P!$M?

 ,�.�; 9��G
 P!K�M:��T$��� 2H/$:� �.fY
 - ,�.
�Q .,�$.�  �

 �@$# 2
�7	�� - !K�M: U
��	� 2
�7	�� ,�H.� ��� �	��- 2�$F

 �
�� U�.� �0�6 !EI: ,�H.� �% !a	�H� ��G

� !K�M: .7��% 2�F

 +% �.TMQ U
��	� 4�a)E:� 2��% !��.� +v.
 
� &�Ea� &
�X 2�F

 - !K�M: �:� 2
-�g !F�.6 ���% .�F7$��.� �$% �.T$MQ *.$Ys 

&�IT$$� ,��� U-�$$6 - �$$F 7.~.K�IT$$� P&\.T$$Q�%�Q 2�$$F - �$$F

*.b
-�� �@# BC: 2�F2!� ,; 2
�7	�� oG: !K�M: ��0 .2��$% 

D
D

B

A

C
B

D

0

0.5

1

1.5

2

2.5

3

3.5

Control 1 2.5 5 1 2.5 5

E�5�> �	 ,=�> 8��

,�E:�F 2�� �
2BC: 
� +%�@� V-�J �%!YS� *"��� ,�� ;7YET.� 
��

8T
��

�,
c

+

+^�#2
-)7X
�(!0�% 9�M)�)
�HF 
�

$:!-.5?�5�> ,=�> 8�� 8T�� 5� �,4!��5� �� 6# 	� 1�3 c+

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.1

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
06

 ]
 

                               4 / 8

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.16.3
https://iutjournals.iut.ac.ir/jstnar/article-1-911-en.html


�� 1!�2 
�� 1�3 4!��5� �� 6# 
�	789	� � �	:;<�� 5� ��=�> 8,5�> 5?�
5:=� ��@9� 

��� 

*	� �@# +Q24�$3�� *T$J� �)� +% �
 ��? +I.�- !/:\��E.: 

�.# 
� 70�% O.)� 
� �.TMQ !ET	�% P7F� ��$1 &
�$X *	� 

!� eEn� ,; !%�nE�� ��0)��.(�$m� 
� �$��% 4�")E$:� W	�H��

 WF-Z$� - �:� U70 �
�H6 2��	  ,���@F-Z� O:�
 �.TMQ

 WF-Z� y	�E� �% �g�J �
�� �$`%�C� ,���@$F-Z� ��A� 2�F)�P

>P�P�PLP�D-�>.(

&��$..v
 �$% �.T$MQ �.mu
 2��% !MQ 4H.��a� -� 9�J �F +%

 � h� +$t�
� ,�YQ�$
 ,; �$.I.Q - U�.� ���% 4�")E:� �0���%

 �:� U70 .,; +$% +$Q �:� !K�M: U
��	� +% �.TMQ 9�(
� !a	

 !� 4�a)E:� - �	�$�- �$% �.T$MQ WYa/F �% 2��	� - 7@n%

 �:� !K�M: 2�@#
�E?�:)��.(U�$.� !@$	�� ; 
� 
�$/.
 2�$F

 �I$: 7F�$0 +% �GT� �\? O	��0 
� �.TMQ 7	�MQ �% U70 $
�

7�7��� !5�% .�$N�% H$.� �.T$MQ 7$	�MQ 9�$M)� �fM# W	�H��

 70 U�.� �0�6 �.TMQ W	�H�� .9�M$: U
��$	� +$Q !E5- �$% �$F

 p'�$/EJ� 7�7$0 ��G0� �.TMQ  � !)C: *.$% 2�[$� 
� �.T$MQ 

9�M: - !K�M: +$% !)C: 2�F +$% - U7$�; 
� 9�$M)� &
�$X

 U
��	� 2�[� +% y	
7
 $Q�J �$E/Q �.T$MQ �$% !K�M$: 2�$F �

!� P!K�M$: 2�$F
��	� �$% �.T$MQ �E@.% 9�(
� �	��� 
� - 7YQ

 �.T$MQ 2'�$% ��C: ��� P70 7F��? �N�% �
 U�.� ���% !EI:

 �@$# 2-
 !IY� �m� �:� *a/� 9�M)�2�$% - +E$0�� !K�M$: 

e:�E.: +% �-
-)Sytosol(��0 ���% +% o.:; �N�% )�D.(

1�3 �78���# 8T�� ��@9� 
	� 

1 y	�E� <�:� �% h��$	
�- +$	H3
 9-7)9-7$1�(2�$F
�/.
 P

+GJ !67.:�� 7X
� WF�A �% �.TMA 7	�MA U�$� �	  � h� �F

+�� !YS� V\E?���	7/F �% +��?��: 
� 2
�� 7�
�� 
�� .+T	�`�

*.���.� 9�/EJ� BC: 
� �F�%7$X
� *	�E@$.% +$A ��� ,�@�

 +$^�# - 7F�0 
�/.
 +% ��%�� !67.:�� 2
-�7$	�MA 7$X
� 

MA ��% �.T .!$0�� 9�M)� 
�/.
 
� !67.:�� ,�H.� *	�E/A>/�

+% �.TMA 7	�MA 
�HF 
� 7�; �:�)e"$0 �.(R$	�^  � �.T$MA

 e$%�`� 
� U�.� ��-�`� W	�H�� �N�% !K�M: U
��	� ,��A �I:

�	H�; �
�5  � eX�J 2�F !� �F ���6.�$N�% �.TMA 7	�MA 
�/.
 

&7� 
� 7F�0 +% �GT� !67.:�� WF�A���0���%  � 7S% U�

70 .�F,�H$.� W	�H�� �N�% �.TMA +A ��� ,�@� &�SK�C� *.Ys

 
�$/.
 2�$F
���� !K�M$: U
��$	� 
� 9�M)� *.E"� - &'�TA�

7	��6 U70)�L.(


� ,���@F-Z��=!K� �>'�$% +$Q 7�70 +1�E� +E0�6 9�: 

WF�$Q �$N�% �$��% !EI$: W	�H$�� �% U-\N U�.� �.TMQ *E�


 !67.:�� !� �F ��0 .o.: P,�� ; w	 
� �$% H@$.K� �$5
 2�$F

 �.TMQ 7	�MQ�- 7�7$0 
�$/.
 
�@$� 
� ��$I� �-
 +$% 7$X
� 

+% &7��+�� 
�G�� 
� U�� 7�70 2
�� .U�.� h~: �$% 
�G��  � h� �F

 U�.� 
� !67.:�� �t\N P7�70 B.`M
 !%; w~Q 
�/.
 2�F �$% U70 

�G	�`
 �.TMQ7	�MQD=.�  � �E/Q 7X
� U���$% 7F�0 2�F .B.$`M


U�.� �$	 - �.T$MQ 7	�MQ �% 
�/.
  � h� +MX��\% �
�5 
�~:� �% �F 

B

A
A

B

B

B

A

0

5

10

15

20

25

Control 1 2.5 5 1 2.5 5

5�>,=�> 8��

8T
��

�,
c

+

9�M)��� !0)
�HF 
�(

$:!A.5?�5�> ,=�> 8�� 8T�� 5� �,�� 6# 	� 1�3 c+,1@9 �	� ]���
��19	2�5�

+^�#2
-)7X
�(

,�E:�F2�
�� 2BC: 
� +%�@� V-�J �%!YS� *"��� ,�� ;7YET.� 
��.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.1

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
06

 ]
 

                               5 / 8

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.16.3
https://iutjournals.iut.ac.ir/jstnar/article-1-911-en.html


� � 
���	�� ��
� � ���� ����� ��	
 /�	��������/��	 ! �"
# � $%&)()�(/+�,	# -./0 

��� 

>�$0�� !��T$a	 �$m� 
�G��  � h� U�� )��.(W	�$� ; *$	� y	�$E�

 WF-Z� O:�
 ,�
�"/F - �E��A 2�F)��(�.T$MA &��E.� �
�� 
�


�G�� 2�F
���� !67.:�� 7X
� WF�A �%!� 7.	u
 PU70 ��0.

�78��� R,5e)TSS/TA(

h��$	
�- +$	H3
 9-7$1 y	�$E� <�$:� �%)9-7$1�(��C$: P

!$YS� V\E?� �.TMA 7	�MA �MEn� 9�$/EJ� BC$: 
� �
 2
��

�%!67.:
 o	�g �%)TSS/TA (7$���� ,�@� U�.� �;.�$%

 *.���$.� +T	�`� y	�E� <�:� P�$F 7$	�MA �$MEn� ��C$: *.$% 

� V\E$?� �.TMA !$YS 9�$/EJ� BC$: 
� 2
���%o	�$g �$%

 +$% P7$0 U7F�@� �0���%  � 7S% !67.:
 2
�$^ *	�E@$.% +$Q

 +$^�# 
�$/.
 +$% ��$%�� !67.$:
 o	�g 2
->/�- 7$X
� 

!$0�� 9�M)��!67.$:
 o	�$g ,�H$.� *	�$E/A - 
�H$F 
� 

!0�� 9�M)� 
�/.
 +% ��%��>/���% 
�HF 
� )e"0D.(7$	�MA

 !YS� �.mu
 �.TMA �� � 7$S% U�$� �$	 !67.$:
 o	�$g �$% 2


+�� ��7� ,�@� +��?��: 
� 2
��)9-71�.(

#�	��	%
� 

!� �n@� PW	�� ; 2��1�  � eX�J y	�E� !:
�% �% +$A ��$0

 +% �.TMA V�(� +^�# &
�X 9�M)� 
� 2
->7$	�MA 7X
� 

�$fM# �% !0�� 9�M)� - �.TMA>/�P�.T$MA 7$	�MA 
�H$F 
� 

!� H	
 WF�A 
� 7���
 +GJ !67.:�� - �2�"T$N 
���� 2�F

 
� ���6 _5�- �mq� �n: !: +`CY� .*$	� �% +1�
 �% 
�$��� +$A

 U �
 4�5
� -H1 2�"TN �5
 - *.	�� �.I.A 2�
�� - U��% 2
�?

�F +�� �/N *.Ys !$� +.X�
 P�
�7� !%�? 2
�G�� - 2
�� ���$6

 W	�H$�� P27$.K�
 9�($)� �$.I.A W	�H$�� 2��% P,�
�7#�% +A

 �% �F - �

-� 2�F
� �% +% e`� - e/J e.�T
 - 27YT�
� *.Ys

 +$^�# - !0�� 9�M)� +% �GT� P&�S	�g WF�Q ��$% 2
- - �$F

D

C

A

B

E

C

A

0

10

20

30

40

50

Control 1 2.5 5 1 2.5 5

5�>,=�> 8��

8T
��

��
#

�
78

�

9�M)�0�� !)
�HF 
�
+^�#2
-)7X
�(

,�E:�F2�
��2BC: 
� +%�@� V-�J �%!YS� *"��� ,�� ;7YET.� 
��.

$:!..5?�5�> ,=�> 8���# 8T�� 5� ��78��� 6# 	� 1�3 ,1@9 �	� ]���
19	2�5��� 

C
A

D
C BC A B

0

2

4

6

8

10

12

Control 1 2.5 5 1 2.5 5

5e,
��

R
�

78
�

$:!h.5?�5�> ,=�> 8�5e 5� �,�� R�8�7

5�>,=�> 8��
9�M)�0�� !)
�HF 
�

+^�#2
-)7X
�(

,�E:�F2�
��2BC: 
� +%�@� V-�J �%,�� ;!YS� *"���7YET.� 
��.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.1

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
06

 ]
 

                               6 / 8

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.16.3
https://iutjournals.iut.ac.ir/jstnar/article-1-911-en.html


�� 1!�2 
�� 1�3 4!��5� �� 6# 
�	789	� � �	:;<�� 5� ��=�> 8,5�> 5?�
5:=� ��@9� 

��L 

+0�? 7Y	�/� 4�75� 
�� �.TMA &�G.A�
 �% 
���� 2�F.


��+@�	i� 

�
�$0  � ,�67�
���2@$F-Z� !,��$1 ,���@$F-Z� U��$0�% -

�\:� �� ; U��@���!7J�- 	�^�? +% ]�:�*.�u
 HF 	+Y2�F �	*

U
�/$$0 ��$$^ 
� WF-Z$$�=>>�/��/�/$$X .���
7$$5 +��/!

�!�/�	7Y.

��	
� ���� ��	\<�� 

�.7/J� �	�% - +	�M.��Q ,�E:� 2 
-�@Q ���1 ,�� �: +��� 
��;.���� .2 
-�@A ���1 &�
�@E��7/J��	�% - +	�M.��A .

�.4 P
'�%�%.P�.+��% !EK-�-.,�.E���0���� .!:
�% !@$/@A 
�$��� �5
 -� 2
�G�� �.I.A 2-
 �.TMA 7	�MA �0���%  � h� �.mu


2�-�F�0 - +��7.% .
�% - 9��� +M3��>)�:(���D=.

�.P��
�; 

!P.�-.ه���"T�����.+E	
�- �.I.A �IJ �% �.TMA 7	�MA �m� +�� o.: 2�F !K�/S� O	��0 
� U70 2
��)�=+�.(

2 
-�@A _	�YX - 4�MN +M3��,��	 �=:����.

D.� P!M[I
.P].!E/aJ-�.U -�.� .���= .
���� . ��.0 U��@��� &�
�@E��.

>.4 P!F�� !Y.TJ .���D .�$0���%  � h$� ,7$M6 - �
 o.$: !I.A &�.X�(? �% �.TMA 7	�MA - +	�� &��m� !:
�% .+$��� ,�$	��

!��G#�% 70
� !:�Y0
�AP4��1 7J�- !�\:� �� ; U��@��� .

�.4 P!/J�
.���� .P�0���%  � h� 2��K�	H.� +�7`� +%�1 - 2��K�	H.� �% 2� 2HG: !	�1 !EY	  ,�F�.6- �F)+/1�
 .( �$% 4�$: ��s

�f� 7	73
P ��.0 U��@��� &�
�@E�� .

�.4 P2
�:.�.-4.].!
�aM�.����.U��5 WF�Q 
� �.TMQ 
-�MQ - 2-
 &�IK�: !0�� 9�M)� W`� o.$: U�$.� �; ,70 2� .

!Y� +	�@� U
�/0 �L�P�qP�; - ��? &�`.`)
 +T:,���
.

�.4 P2
�.: .���L.W.� o.: 2
�G�� �/N �% �.:�E� &�Y�Y��� - �.TMQ 7	�MQ P���6 &��m� !:
�% - !a	��K�	H.� ��M% *..S
 - !Y.%

�: 
� H@.K� ,7M6+��?� .!��G#�% 70
� !:�Y0
�Q +��� ,�	��P ��.0 U��@��� .

L.� P!%��0.�K�.-4.].!
�aM�.����.U�$.� !I.Q c��? ��G�% 2��% �	����
�a�� !

-�g �.TMQ !0�� 9�M)� 
� 2
�$G�� 2�$F

��? 
�@Q !aF; 2�F .�q�; - ��? &�`.`)
 +T: PU
�/0 !Y� +	�@����,���
 P.

�=.d P2 
��6 .����.�-
 +% 
���� 
� !	��# �X�YN 9��SE� 7J *..S
 - !:
�%DRIS .  U
�/$0 P!
�$`.`)
 ��^ !	��� �
�H6

�D�/��
�@A 2 
-�@A � ��; - &�`.`)
 ,�� �: .

��.d P2 
��6 .���D .+	�v
 9��S
 !%�	 
� ,�ETA�
 
� 2� �-
  � U��IE$:� �$% 7$/J��	�% - +$	�M.��A ,�E:� �n: !: +`CY� 2�F

V��)��+Y.�% 7X
�  � .�; - d�? 4�MN +M3��L)�:(�����.

��.!
�aM� .4.].-<.2��s�Y�.����.�.TMQ +% & � �GT� *	�E�% !%�	 
� )N/Ca ( ��% 
� o.: U�.� - �F .U
�/$0 !Y� +	�@�

��� .�q+T:
�; - ��? &�`.`),���
 P.

13. Aboot, J.A. and W.S Conway. 1989. Postharvest calcium choloride infiltration affects textural attributes of apples. J. 
Amer. Hort. Sci. 114: 932- 936. 

14. Conway, W. S. 1991. Post harvest calcium treatment of apple fruit to provide broad-spectrum protection against post 
harvest pathogens. Plant Dis. 75: 620 - 622. 

15. Conway, W. S. 1982. Effects of post harvest calcium treatment of decay of delicious apple. Plant Dis. 66: 402 - 403. 
16. Conway, W. S. and C. E. Sams. 1983. Calcium infiltration of ،Golden Delicious,apple and its effects on decay 

Phytopathology 73: 1068 - 1071. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.1

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
06

 ]
 

                               7 / 8

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.16.3
https://iutjournals.iut.ac.ir/jstnar/article-1-911-en.html


� � 
���	�� ��
� � ���� ����� ��	
 /�	��������/��	 ! �"
# � $%&)()�(/+�,	# -./0 

�L= 

17. Gupta, O. P., P. C. Jinal and  S. P. Singh. 1980. Effect of preharvest spray of calcium nitrate on the storage behavior 
of grapes CV. ،Perlette, Haryana Agric. Univ. J. 10: 204. 

18. FAO. 2005. FAOSTAT. Statisical Database. www. fao.org 
19. Miceli, A., A. Ippolito, V. Linsalata, F. Nigro 1999. Effect of preharvest spray of calcium treatments on decay and 

biochemical changes in table grape during storage. Phytopathologia Mediterranea 38. (2): 47-53. 
20. Moyls, A. L., P. L. Scholberg and Gaunce. 1996. Modified-Atmosphere packaging of grape and strawberries 

fumigation with acetic acid. Hort Sci. 37: 414-416. 
21. Poovaiah, B.W., G. Clenn and A.S.N. Reddy. 1988. Calcuim and fruits softening. Physiol. Biochem. Rev. 10: 107-

52 . 
22. Subburmau, S. M. and A. Nazar. 1992. Preharvest spray of calcium in grapes. Hort. Abs. 62(10): 958. 
23. Wasker, D. P., S. V. Damame, S. D. Masalker, R. S. Gaikwad 1994. Effect of preharvest spray of calcium on 

extending the shelf life of grape. Orissa J. Hort. 22 (1): 50-54. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.1

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
06

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               8 / 8

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.16.3
https://iutjournals.iut.ac.ir/jstnar/article-1-911-en.html
http://www.tcpdf.org

