
���� �� � 	
��
����� � ����� ������ ��� /������ / ��!" #$%& /'()* 

��� 


� �� �+�,� ����� #
��$- ./�� �
01
2� 3 4
��$+� 54-��67+���& 8�%
 

�9�6��" :+��" �; �+���<�� �=>�� 

�>�"��$=?� �>�<@" A+�;�*�+�<B�<B �C9 	
� �'

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

D2
 	

;�<E� �; #
��$-8������ .
%
8�=+�9 �����F  7+�  .��  ;�; G��$H� ;�H �� �� �� .����� #
��$- ./�� �
01
 ���+��� ��/?� ��

 
� ���$�� �� �+�,�2��
J��H � 3 4
��$+� 54-�8�9�6 �%
 ���" :+��" �; �+���<�� �=>��8K�LB ML��N �; �F+���� 5#+	� 	+��

8
 �� � ��!

 O?- �� 5��;��
 PC��2��� �; ���'(Q) 
  �=F>�; �; 	�� �; ��9� �� R+�< .��!

 #
L��$- ./�� ��ED S��" �&)*/U5*5V�

'W ��
� ���� (./�� �� �+�,� ����� �;YU��
� ���" ����8	>;�� #+	� 	+�� .+Z�L� RL
> ���" [�	� �+�,� ����� ��!

 [��L?�

 	" �$��6 �/> �; 	&�" .
>�-��	
& ���J �� � �>�\�6 �; ]+����Z	" ���>� .$>;�; [�F> O+�8���L$�� 5#
L��$- .L/�� ]+�RL�� �� �


�2.��+ ]+�R��  �
� 4-� .
� ���$��2�?@� ^C$H� ���" ��!

 �� �_+�`� �; 	&�" ��!

 �; 4-� ��!$a� bc� �; �� ���;'%;�; [�F> .

#
��$- ./�� ]+�R�� ��)��./�� R9'W��
� ����(%
 ��� 5	"  ;�R�� 3 4
��$+� ��	`� �� 5�?@� ��� [�FL> ���L�� e�L�� �� �� ���;

	>;�	> .�?@� ^C$H� ��� 5;�� 	&�" ��!

 �� �$F
� 3 4
��$+� ��	`� R
> ���" ��!

 :+��" �; 	F>  	&�F� ���; .#
��$- ./�� ]+�R��

 �!� ;�<E� M<� �+�,� ����� �;2��&�$����- ]+�R�� � ;�8FH  ;�� 	J�; 	?>�� .
%
Z����� 	��9 ;��� 5�� .+�	& �2+�$2 ���� �

	"  �
� .�67+� 5��" :+��" �; [�D ��&8�9�6  �
� �%
 ./�� �; �=>��V��
� 4+����L?� 5	L>;�� .
@Lf� 4+�L$E� �; #
L��$- ����

�� �
J�
 ./�� 4+� ��  ;�%$��;;�6.

 g�� �&�8�
	�:i
>�-��	
& 5�+�,� ����� 5#+	� 	+��j 5;�k�!� 5�%
j ��
J��H 

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

*:1 2$341*5� �4� �6� ��*�(�78*�:edris.shabani@gmail.com 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
2.

1 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
23

 ]
 

                             1 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.12.1
https://jcpp.iut.ac.ir/article-1-1810-fa.html


���� �� � 	
��
����� � ����� ������ ��� /������ / ��!" #$%& /'()* 

��� 

��	`� 

9::;$) �::.���)Lycopersicon esculeutum (/- ::< 0� /�::=

'$81 �<� �>?1 /�,@7:A�
 B�C5 9" 9@81�:7�( ( D ( E /�:=

 �� ���<,�:F�� 9:G1�; �1H:< 	
 �	 �:>?1 IJ� ���+G1 6� 8

�1 ,+K.9;$) 	
 ( 9:K8?" +:A	 �L�:=�8) ���:< +K��1 -8� �.���

%>&::* �::M� 0� N$::%O1 
�,( �::>,P���::A �8QR::� �::C� �::F8

9��S� 'T�( IJ� �M� @�� 0� U8<�7� IJ� ( 
	�
 	��V /� �<� /�

)W.(X85
 9" '0(�1� ,�:" NE Y"�:K1 
$:;( �:� ( NE Y"�K1 
$ >

,N$%O1�� �8F8)NE	$A /�=(/- < +85$� ����+1 ��:C� �=

 �<� 97��) 	��V 9;$� 
	$1 	�84" /	$A P���A)��.(U8:<�7�

 
$ ?" 	
,6Z$[C1 �8F8 :, 'T:�( '�:.��; /0	(�� 9:" �	 /�

 �<� '
�
 \�[7]� 
$] ./	$^ 9",#�:� 9:" �[:K& @:�� 0� 9

�[K&,F8�1 '
�" #�� �8 
$A .� U8<�7�*( �%:_� �:_�K& 0� �

9;$) '�8) ��+G1 �1 �.��� 
(+:` 	
 LE 9K8?" +` ( +A�"W/�

��W�] L0( +_	
 a�:<� �=�8) .�+:7"� 	
 U8:<�7� �:M%!

 �::<� 
�::�0)0� �7�::8"W(%9::�$" @::< I��-::�� �::" c�+::G" �::1� �

9;$) ��.���,�:1 I=� +:"��)W.(%1:*>= ( ��$ :* L�	�)��(

�	�-),+�
�,L�-81 9,��=+8:<� ��=+KV �2$%C1 +1�; 
�$1 X

,85 �@�(	�*'$81 	
 /	� �� �8_�] ( @�$ 9;$) /�= �.���,9

'�?" U8<�7� 9��S� 0� �<� �7�8" �+KA�" +K1.>= ( -�	�:= :* L�	�

)��(L�8",+:�
� :, -7K:<$7� 6+:A U8:<�7� 9,( �:<H�(�%

 d��^ 0� /-7K<$7� 
�$1 2�J7�� �&�< "E +�(E*9" I���" �=/

]e'�8 I��-�� �	 /�1�+=
,%>& LE f;$1 9" 9*( 
�,�:8F8

 
$ ?" '$811�+"�� .

U?1 ���@	�QE �=�g /6�1+_ /	$A ) 9"8�'� :, +:A	 I=�

 �<�,<�<� X1�& (
 9�1 LE h&�" �
$A :L
	$:] U= 9" 2(�

 L0�$���$�A�� �0�,N�; I=��L$�=/	(�i /.7A� �� (�

�L$�=/��j1 (�#(
,A�� NE 
$ >�0�,NE N�; I=�,9

�",3�(�� -7K< I=�82�J7�� �k�G� �@�L$�=�?� 	
 (��:,I=�

 �:<� '��:>= 2$[C1)��.(��
�:J1 	
 U8:<�7� 
�:�0 f:;$1 

,QR� I=�8%>& ( '�:8) ��:�(	 +:A	 �" /	$A �FK1 6�� :* 
�

18'$1 �=�
$A)�W.(

� 9" 9;$� �"�K*<�7� 98f < U+G��( X,I=� 	�:QE 	$:A /�:" 

%>&::* ( 
�,8F::8 6Z$[::C1 �::,0	(��/::1 �� 	
 �
$::A::� @

�::10E�I�QR::� 8::<�7� �::M%! �8��::! 2$::%C1 U���$::7C1 �::" /

58*@�$ ((�1�78U?1 L�$K& 9" D @���7�E @��,48L�+�=/9;$) 

.����$5� 5E ��:]�" (��:)T�( /�:= ,8:F�1:8��:A 	
 '$�P

9��l%)�/< (8= U748$�(	+�8a<	�" 
	$1 ��:��) 	��V .	


�I��10E @��9;$).����$5� 5E ��A @7A�
 �%& 9"*'-:1 ( X

A ( +K4�	�0�" �=�g �\�]8'$�=/�m�[:1 6(�:F71 N�:l7��

�<� '+�
�).

l�� � ;����&

�::��
 ����::J8JC� 9::��l%) 	
 I��::10E @::��*'+::, /0	(��

 8�$�(	+:8= 6	$:_ 9:" -�� � '�.���
a2�:< @�
	(�:� 	
 

��n� +�
�) o(�A .9:;$) /�=	�:" U:V	 ���$5�: 5E �:.���

Guindo RZ(74-108 RZ) �:A 2$[C1 �,	 �:,�+:K%= L�(-

9::��$; 0� p::� 	�
::, X::��(� 	
 �'�.�::��10E P���::A 	
 L
�

 ��? �
	���n� 9"�74" :,'
�
 2�:J7�� �%:_� �� +�+:A.

	
 I��::10E �� 0� �^$::%l1581	( ( �::8*$5�::8)� 4::� �::"

 �::>q`rW%�::85�� (�W%81	(*�::85$ (L�+::%) 	
 /�::=

,948 �1 /�*�9��=
 �OV �" ��o�F�	� (���7��< �71 #�q��

+A .P8C1 	
 L�=�8),	$� P���A �C� ( 9��l%) '+A 2�7K

 +�
�, +A	 �G8 ^ .s�^ f5�V 	
 I��10E :, ( ��
�[:� cH1�

 � 9< �"*	��)� �= 	
*	���'�8) (+:1E 	
 ��:;� 9:" .9%:_��

9�$" �=���7��< t�
	 9%_�� ��71 �=�/���:� ( �71 ,9:�$" U


(+`�/�
$" Y"�1 �71 	
 9�$" .	�>8� �:M%! X1�A �= /�:=

U8::<�7� t::%7l1)�/����r(���::%81 	Z$::1 (2$::%C1 	


 �M%! �" ����!���%81 /	$A 	Z$1),U�+< +��% (+:�
$" .

����! 2$%C1 	�>8�r�%81 	Z$1 $:K& 9:" -8� /	$A L(+" L�

+A 97��) �M� 	
 +=�A .����:! 2$:%C1 0� �I��10E @�� 	


 +A '
�F7<� +K%)$= 97��� �88S� .�M%! U8:<�7� t:%7l1 /�:=

 /	$A P���A 	
���:%81 9:" 	Z$:1 X:8%C� 9:��)�+; 	$:^

+�+A .+K%)$= 2$%C1 	
 U8<�7� 
	�+��7<� uO<)r�%81 	Z$1 (

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
2.

1 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
23

 ]
 

                             2 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.12.1
https://jcpp.iut.ac.ir/article-1-1810-fa.html


�67+� � 3 4
��$+� 54-�2
� �� �+�,� ����� #
��$- ./�� �
01
��& …

��W 

��	9'.EC )��;�$� �� A?!+� (�?� ./�� �J�)��
��$
� �; ��6 (�;������+�,� ��&)�&��!

(

	�>8� N EC KCaPSMgFeClBMnZnCuMoNa

K0.2 r/���� n/r��� ���/����W/����� ��/��/��r/��n/���/���r� 

K2�/r��� rn��� ���/����W/����� ��/��/��r/��n/���/���r� 

K7�/r��� �r� ��� ���/����W/����� ��/��/��r/��n/���/���r� 

K14 r/n��� W�� ��� ���/����W/����� ��/��/��r/��n/���/���r� 

K7L(+" 

/	$A 
�/���� �r� ��� ���/����W/�r/���/��/��r/��n/���/��

��A (
 	
�	$A L(+" ( 	$A P/"9-q� 
	$1 9��)�+; 	$^ :� 9

5��E (8���) 	��V -.��:8, � f8	�> �:= 	
 2(+:; �'+:A 9:v�	� 

�<�.9��0(	W2$%C1 	�" =
�w>� P<$� �=/0�"E ��#�:q�� 

���).� #�>� 	
 8�=	�>�pH '
(+C1 	
 W/�MK� 8+A U.	�+:J1

 �*��7*5� ���+=)EC((pH �:10E '	(
 2$:^ 	
 �:" I9	$:^

 #(�+1,+A 2�7K .)$%; 	$MK1 9"8�/� 0� >� Y>qa�74" 	
 �=

 ��,(:MK�8UEC (pH �9:7F= �:=�*%>& 	�:  :8 $�:"E 6���

5$>G1 NE P<$��+A #�q�� .

��"/'0�+�� )8�/�$7C1 /58*� �(	 0� @�$8>= ( I*L�	�

)��(+A '
�F7<� .+"��+7"� 	$MK1 @�/�1 '0�� ���" #�) 8	
 '$

x$%l1,?� LE '	�[& ( 95 @8
�) 9:�+.
$:>� 9��:i� 0� p:� L

�$:"8= 6H8(	+ :,4�@v$:5$� )Butylated hydroxytoluene(�

95$5 �'	�[& 9" L�-.= ( L$7<��=/(�` /6+:1 9" '	�[& �W

V
8(	 9J/( +K7��) 	��V L->= <LE 9" �OJ1 NE '�OV 9< py

 
�) 9��i��+.+G" 9%`�1 	
 �9�$>� 6+:1 9:" �:=WV
8(	 9:J/

'+::K��0�5 '�.7::<
)Shaker (+::K7��) 	��::V .)	��V 0� p::�::8�/

9�$>� �j� 	
 �=/�10E �'�.�)WV
89J(�:.�	 0�:� (
 ��:� *8X


�)�+,Z�" z�	 
	0 0�� 9���+; +�
�) 1 (8	$:� N�:; L�-

 {$::1 2$::^ 	
W�� y::<� '�.7::<
 P::<$� �71$��::� *�71$7�(�7

��A�

�A+.2$1�� 0� '
�F7<� �" py< )1 ���" #�) :8'$31.2/ 

×A503 ( 5 �M%!8*4` �" @�$1 f8%�	
 #�),8�:� L0( #�)$%

18
�) 9 <�C1 '$�+.��"/'0�+�� )8�/(�1�781 D @8�(	 0� '$

�8::<��782$::%C1 �::" L$�}�}
/,� 2$::K�(�%�2$K�(+::K��W/�

+::A '
�F7::<� +::_	
)��.(2$::%C1 +::1�; 
�$::1 +::_	
 

)Total soluble solids, TSS (18'�.7:<
 P:<$� ~�: 1
 ( '$

���	,�71$7
�q85�7�)Atago, Pal1, Japan (<qK8+A '+ .7F<�

1 �A$) ( �<$�87F:< '�.7<
 P<$� '$�'0�+:�� �K:<):8�/

+A .��"/'0�+�� )8�/pH (EC 1 '	�[& 8'$��0� 9"/9:�$" �:= 

1 	�?�8( +A N�l7�� '$��1 �A$) 0� #�) 8'$	$^ 9" ,X:1�

 
�) 95 L(�= 	
�+.� 4� 9" �OJ1 NE �" py<�a9"W�V	8d

+�+A .py<pH '	�[& '�.7:<
 0� '
�F7:<� �:" pH ( �:71 EC 

� '	�[&80� '
�F7<� �" -EC '0�+�� �71 )8�/+:A .:<�8+�X:"�V 97

�8<��78L$�8= 2$%C1 0� '
�F7<� �" -8(	+,48+< +�U�/�2�1�� 

'0�+��)8�/+A)��.(5(�8
(+:` 	
 �A�
�" @rW0� +:G" 0(	 

,	�" �A��=�� �� ( #�q�� �10E L���I)W'�1 (�A�
 91�
� .L0(

 �] ( ��a18(0��� 0� '
�F7<� �" '$/
�q85�7��:V
 �:" ��/�

'0�+��)8�/+A.�] '
�1 +_	
a4:J� 0� 8L0( �:" �:� L0( U

�]a	+"�i ��� "9+1E �<
 .<�7�81 ( ~�" U:8�(	 9:" '$

 9%GA ����/%� '�.7<
 P<$� (8U( �71$7�,4%81 U8P:<$� '$

 N�::; '�.7::<
::>���'0�+::�� )::8�/+::A .'
�
 �::=/0� X::_�` 

'0�+�� )8�/�=/#�� P<$� k$� 	�:1E 	�-��/SAS 9l4:� ��/�

-q� 
	$1�	�1E 9/�J1 ( ���) 	��V �1 948.��8@0� '
�F7<� �" �=

 9K1�
 +K� �(	 �/��
 *uO< 	
 @W%+A #�q�� .�:" �:=	�
$>�

#��0� '
�F7<� 	�-��Excel<�� 8
�) U�+.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
2.

1 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
23

 ]
 

                             3 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.12.1
https://jcpp.iut.ac.ir/article-1-1810-fa.html


���� �� � 	
��
����� � ����� ������ ��� /������ / ��!" #$%& /'()* 

��� 

� O+�$>n�� 

FH � �
 [��ZFH  ;�� 	J�; �Z �
� 

�-::�� �::"�::<�7� �::M%! I8+::K%)$= 
	�+��7::<� uO::< �::� U

)r18%�	Z$1(�%>& *1 
� :8 �-:�� 9:�$" 	
 '$�" 	
 ( I7�:8��@

�M%! )��18%�	Z$:1 (5
 9:" :8 >:< +:` X8�:�:<�7� L$8( U

�< N�; 	
 X]�+��'	�"(
 ��_�K& �,I=���:��):A*X�.(

	�>8� 	$A /	
�J1�+=�A �" 94�%>& *1 9" �	 9�$" 
� :8 L�-�r%

,
�
 I=�)A*X�.(K�>=8�-�� �" @�<�7� �M%! I8+:_	
 �U

 �] '
�1a18�-:�� '$�:KG1 I�	�
/2�:>7`� uO:< 	
 �	 �%


�
 L��� .� 	
8	$A 	�>/�8�] '
�1 +_	
 -a18" '$ :8 0� �7�

�8�-�� ( '
$" +=�A 	�>�KG1 I�	�
/2�:>7`� uO:< 	
 �	 �%


�
 L���)2(+; �.(

� o�� #
��$- ./��8 �
� � o�� #
_� 

�-�� �"�:<�7� �M%! I8U���:A 	
 �	$:A P/��18:%�	Z$:1�

18<�7� L�-89;$) ~�" U.����$5� 5E ���-:�� �:KG1 I�	�
/�	

2�>7`� uO< 	
�%
�
 L��� .18<�7� L�-8� 	
 U8	
 +=�:A 	�>

�J1�� �" 948	$A 	�>/KG1 mH7]� �	�
/
�+� L��� �	 )2(+;

�.(�-�� �"�<�7� �M%! I8U��M%! ,4%81 ( ~�" U8'$:,I=�

KG1�	�
/
�
 L��� �	 )P ≤ 0.01) (2(+;�(A*X�.(18L�-

,4%81 ( ~�" U8� 	
 '$8" +=�A 	�>8� 0� �7�8	$A 	�>/( 
$:" 

��� 9"82�>7`� uO< 	
 f�%(W%KG1 �
�) 	�
�+)2(+:;�

(A*X�.(

�-����$7C1 I/<�7� 8�] '
�1 +_	
 �~�" Ua 5�^��:=/

+A	��-�� �	 9��l%) 	
 97���
�
 I)�.((��,?>= ( �% :* L�	�

)��(�	�-),+�
� :, 9:;$) 9:.�����:=��:,� �:C� 98	�:>

	$A/	��V 97��) ��+	
 NE N�; ��?�E o$V( f < 9" +��'+�/

�] #�� 9"*�-><� /)Osmotic drought(,I=�1��+"� .�:�@


(+C1��-�� f < NE N�; 	
 ����=+KV I<�8�=+ 97<��� (

	
18'$�=/� �C� 8	�>1�
$A�-�� (��] '
�1 	
 Ia9:" �	 


	�
 2� �
 .U?1 ���@" 6(�F� 8) @8� �C� L�=�8	$:A 	�:>/(

)8+=�A L�=���-�� �	
 97<��� Y>q� I18'$�=/)8�:C� L�=�

�8	$A 	�>/1�+A�")��.(�F` s$O< � <�K1 0�U8<�7� /��" 
91�
� 6�8` '�8) 	
1*L��=/	$A /	(�i �:<�./	�84:" 0�

I=(T��=/#�q�� '+A ^ /(	8'
�74:) t�/0�6Z$[:C1 
��!�" �"�Q 1�,+K9,�M%! U8<�7� ���" 	
 '�8) (c��+>& �:" 
��<� '
�1 	
 a�] �J1�� �" 948�+=�A 	�> �"I��-:�� L�-:81 

U�+< �� (�-���I� 4� �+< L$�9" U,4%8UX_�` 0�/	$A 
	
 P8C1 9��	 I=�, 1 �+8��,+K.I=�, U8<�7� 1�+:��$� 9:" 

X85
 �"�V	 U�+< �"1 �<*L��=/2�[�� 9"X:V�� �:=/���:! 
���><H� �� (��� U8<�7� X85
 9"#+& 6� Q ���! ���>:<H� 

+A�")�n.(	$A/��18%�	Z$1,�%:�+:< +�f :< U:,=�I

<�7� �M%!8~�" 	
 U�J1 	
 �=�+A +=�A �" 94.5(�U=��� �" -

	(E/,�=
$/<�7� 8>�:<�7� �M%! �8~�:" 	
 U/�:= 9:;$) -

::.����$5�:: 5E ���-::�� �I��::�� .�::7��P::<$� 9"��::1 �,�::�( �

>=*L�	�)�r({�KF<� 	
 +A �	�-) .+:�
�
 L��� �?�E 9:, �:"

�-���<�7� �M%! I8��A 	
 U�1 �	$A P:87� L�- :<�8~�:" 	
 U

�-���1 I��+"� ."(	8>= ( $*L�	�)��("8+K7A�
 L� :, �:M%! 9

U, <�7� 8��A 	
 U��-�� f < 	$A P�2�J7�� ( N�; I,4:%8U

1 ( ~�" 	
8XF%� '$1�
$A,�" 9�97�� �=/��I=(T� @)A*X

�(�J"�O11�,+K.	
>,�7�<�7� �M%! @8" �U 7�:8��	�+:J1 @

,4::%81 ( ~�::" U::8+=��::1 '$
�) '::�+.>= ( $::=::* L�	�)�W(

�	�-),+�
�,�M%! 9U,:<�7� 85$� f :< U:8) +8��:=���:" 

~�" uO<,U1�7� 	
 ( 
$A8:" �:"�V	 9:q81 ( ~�:" @:8'$

�?;,4%8��7<
 X"�V U,� I=�8�+1�,+:K .:,	�+:J1 I=�

,4%8�M%!	
 U
�:�0 :<�7� 85
 9:" U:84:" 2�:J7�� X8	�,LE +:K

1�+A�")��.(

�M%!,4%8U189;$) '$.����$5� 5E ��,
$:" ~�:" 0� �7> 

)2(+; �A (*X�(�,Z
 9:�:F%7l1 X���:" /e X:"�V LE :,�

�<� .�
�>"�>= (*L�	�)�(A	�-) 	
�� 9"�'	�:A� f:%O1 @

," ( '
�8+K7A�
 L�,�M%! 9,4%81 U:8'$):�a18:%�	
 #�:)

 �] '
�1 #�)a(,�M%! 0� �7>,4%8~�" U)�W18%�	
 #�:)

)�] '
�1 #�a(�<� .�7��:1�
E P<$� 9"��1 �-	+:5$= ()�(

) 	
89;$) '�.�����<� '+A �	�-) .�:�@:,�:%& 9:" I=� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
2.

1 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
23

 ]
 

                             4 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.12.1
https://jcpp.iut.ac.ir/article-1-1810-fa.html


�67+� � 3 4
��$+� 54-�2
� �� �+�,� ����� #
��$- ./�� �
01
��& …

��r 

��	9*. �
� � o�� �>	@� �J�?� ./�� �  �
� �%
j ��
J��H �� �+�,� ����� #
��$- ./�� �
01
 

�9�6��" :+��" �; �+���<�� �=>�� 

** �*(ns :@G1 f8��� 9" s$O< 	
 	�+��%(W%�KG1 �8! (	�
 

" k�G� �&�< mH7]�8@X)�=(18'$~�" �" �=1�+:A�" :, 9

f <1��; 
$A�"$� +�(E L��J741 8�>< 9" c�>~�" �=+A�" 

)��.(�*��Q� 0� /�= 	$:A 0	�:" /�:,	�+:J1 I=�,4:%8	
 U

#�+�� �=/�$= ���<� .�-�� �"�	$A I/� 4:� �Ca2+ 9:" Na+

	
#�+�� �=/) t%7l1 8L�=�,I=�1��>= ( +"�8f :< �:1� @


 2H7]� �� e$F� 	��/5$%< ���! �1�
$A)n.(	$A/f :< 

�-���= �1(�J1 I85(	+8*�41 	
 8" �81 ( 9V�< @:8'$'+:A (

f <1�NE 2�J7�� 
$A (,4%81 9:" U:8�&�:< �:" '$>,�:7/

) 6	$_8
��7� 	
 89q�1:8L�-,4:%81 U:8��:A 	
 '$�	$:A P

,I=�1��+"�)��.(

6�F_ 

U8<�7� �M%!)mM(

'$81 ��] L0( 

)g(

'$81 ��] '
�1 

(%) 

~�" U8<�7� 

)mg/gDwt(

~�" U84%� 

)mg/gDwt(

K 0.2 b��/��� b�r/��c��/��a�r/�W

K 2brr/��� b��/��bc ��/��b��/��

K 7a��/��r a��/��b��/�Wc��/�

K 14 ab n�/��� c�r/��an�/�nd��/r

/	$A L(+" bWr/��� b��/����/��a��/�W

/	$A a��/��r a��/����/�Wb��/�

	�>8� }}} �KG1/	�
 }}} }}} 

/	$A X"�J1 	
 /	$A L(+" ** ** ns ** 

U8<�7� /�=	�>8� *******

S2"'../�� �
01
�� �+�,� ����� #
��$- p�$\� ��&

�9�6 �
�� i
 ;�k�!��+���<�� �=>��Sk"

Sk"*.���" �
01
)YU��
� #+	� 	+��j ����(��

�9�6 �
�� i
 ;�k�!��+���<�� �=>��

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
2.

1 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
23

 ]
 

                             5 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.12.1
https://jcpp.iut.ac.ir/article-1-1810-fa.html


���� �� � 	
��
����� � ����� ������ ��� /������ / ��!" #$%& /'()* 

��n 

�
� ����� 	��9 ;���o�<�; �  

	
A*XW�M%! �Q� �:" U8:<�7� t:%7l1 /�=TSS ( '$:81 

�<� '+A '
�
 L��� ~� 1
 .	$^ L�>=,A @�� 9*L��:� X

�1 �U8:<�7� �M%! I��-�� �" �+=
TSS �:5( I��-:�� '$:81 

TSS ~� 1
 ,���� I=� .L�-81TSS �%& ~� 1
 K�� U!	*9

:]� �:5( �
$:" /	$:A 	�:>8� 0� �7�:8" +=�A 	�>8� 	
 mH7

�KG1 
�+:� L��:� /	�1E B�C5 9" �	 /	�
)2(+:; �.(
�$:1

 9:" /	$:A 	�>8� 9" � 4� +=�A 	�>8� 	
 '$81 2$%C1 +1�;

 L�-81��%,���� I=� .I��-�� f < U8<�7� �M%! I��-��

 9>5
 XF%� 	
 2$%C1 +1�; 
�$1 �1 /� 
$A)��(�,���7� �" 9


	�
 �J"�O1 �i�` d8JC� .	
��7� /�=	�>8 I��-:�� �" �U8<

TSS �M%! �'$81 ,-8� '$81 ( ~�" U84% :, �+:8� I=� :, �
�

,N$<	 X85
 9" cZ�>7`� 9,�:� 6Z�-:)� 6	$:_ 9:" U84:%

 6�F4�,�( 	
 U84%,Xv$ :1�+:A�")��.(>= ( @8:5 :* L�	�

)��(+�
�
 L���,�M%! 9��� �:%81 U8:<�7� �:785 	
 #�:)

 �+A � 5�^ '$81 	
 +KV Y>q� I��-�� f < :, 9:" cZ�:>7`� 9

-85$"�:71 U�-�E �85�G� I��-�� X85
,�:< '+:KK,Y:>q� ( 0	�

ATP 1�+A�" .�y= 6�+=��:1 :, >= ( /$4 :* L�	�)��(-:8�

 
�
 L���,L�-81 �/	$A 9TSS I��-�� 	$.�� 	
 �	 1�+=
 .

�M� 9"1�+<	,�U8:<�7� 9%>; 0� ����! �_�K& N�; I=�

 /	$A P���A 	
1�U4:85$"�71 �:" +��$�,=$"� 6�	+:8 ( �:=

 +85$�<�+A�" 	��) �Q� �5E /�=+8)�r.(

pH 5EC  �
� [�
���$

 S��N �$+	
�� �

@8.��81 94��J1pH U8:<�7� �:M%! �8QR:� �C� '$81 )2(+:;�(

�1 L��� +=
 :, �:KG1 �8QR:� U8:<�7� I��-:�� 9�:" /	�
pH '$:81 

�:" LE �8QR:� �:5( ��:<� 97A�+�EC 1�:KG1 '$:8 �:<� '
$:" 	�


)P≤0.01 .( �/	$:A 	�:>8� 9" � 4� �+=�A 	�>8� 	
EC 9:" '$:81

 L�-81��%,
�
 L��� I=� .�U8:<�7� s$O:< I��-:�� �:" @8K�>=

TA �:KG1 mH7]� �5( ����� I��-�� 
�+:� L��:� /	�
 .	�:>8� 	


 �/	$:A 	�:>8� �:" 94:��J1 	
 -8� +=�ATA (pH mH7:]� '$:81 

�KG1 �� /	�
 +:�
�+� L�)2(+:;�.(>= ( L$4:�	$� :* L�	�)��(

�	�-::),+::�
�::, 9::, �8::= U8::<�7� 
�"	�QR::� �::" /�8pH 

9;$) �A�+� �.��� .�1 �M� 9"�	$:A P���:A 	
 +<	 :, I=�

 ( ~�:" ( '�:8) 	
 NE U:, X84:��7� X:85
 9:" '$81 NE ��
�J1

 ( U�+< +K��1 �_�K& �]�" �M%! I��-��,�	 �:>?1 IJ� ��%

 I��-::�� 	
���+::= 5�*��7::* 
	�
 '	�[::& �)�.(E	�::",�$8)�(

2�:>&� �:" �	 �84:K5�( 2�J��� 97�+8<� I��-���8�:=	�> U8:<�7� /

�	�-),
�.9;$) 	
 P���:A 	
 98�+8:<� I��-:�� -:8� �.���

 	$A �<� '+A �	�-))��(9, ��i�` ���7� +8�R� 	
 1�+:A�" .

Sk"(../�� �� �+�,� ����� #
��$- ./�� �
01
 

�9�6  �
� #
_�j�+���<�� �=>��

Sk"W.���" �
01
)YU��
� #+	� 	+��j ����(��

�9�6  �
� #
_�j ./���+���<�� �=>��

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
2.

1 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
23

 ]
 

                             6 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.12.1
https://jcpp.iut.ac.ir/article-1-1810-fa.html


�67+� � 3 4
��$+� 54-�2
� �� �+�,� ����� #
��$- ./�� �
01
��& …

��� 

Sk"q../�� �
01
��& 
��$- p�$\� �� �+�,� ����� #TSS �9�6 o�<�; �  �
��+���<�� �=>�� 

��	9(.�9�6  �
� �%
j ��
J��H �H�� �� �+�,� ����� #
��$- ./�� �
01
��" :+��" �; �+���<�� �=>�� 

** �*(ns�KG1 f8��� 9" s$O< 	
 	�
�%(W%�KG1 �8! (�
	

�M%!K+'
$:" P ��1 '$81 97�+8<� �" � �1 	$^ 9" '$81 	
 

AE �^� �	� (*U485$"�71 �" 	�,=$"�86�	+ �=
	�
 )�n.(


� ���$��2 �
� 3 4
��$+� � 4-� 

85 /�$7C1 �U8<�7� �M%! I��-�� �"*�:M%! #�>� 	
 @�$ /�:=

 �:KG1 I��-:�� U8<�7� 2�:>7`� uO:< 	
 �	 /	�
�%
�
 L��:�

)A*X�.(85 /�$:7C1 -8� +=�A 	�>8� 	
 :* L�-:81 9:" @�$��%

/	$A 	�>8� 0� �7�8"���%81 �:<� '
$:" 	Z$1):A*Xr.(�:"

 �:��� I��-:�� D @81�7�( 	�+J1 �U8<�7� �M%! I��-��)-:q"

 uO<���%81 	Z$:1(�:KG1 mH7:]� �:5( �B�:C5 9:" �	 /	�


 
�+� L��� /	�1E .	$A P���A 	
 D @81�7�( 	�+J1�%& -8� U!	

K��*�KG1 mH7]� �5( �
$" +=�A 	�>8� 0� �7�8" 9�A�+� /	�


)2(+; �.(I��-:�� D @81�:7�( /�$:7C1 �U8:<�7� I��-:�� �"

 �5( �����QR�8��KG1 LE �<� '
$ � 	�
 .�a1*X:>C71 U4:8��

 �7�E �85�G� �U8<�7� P<$� '+A 97l8.�� �1(�J1 /��"�,���+84

 �^ 0���-�� d�<� I8+<E*"	$a81�+A�")��.(�-���	$A I/

6�F_ 

U8<�7� �M%!)mM(

EC'$81 

(dSm-1)

pH'$81 TA
)meq g-1(

K 0.2 brW/���/���/�

K 2bn�/���/�r�/�

K 7bn�/���/�W�/�

K 14 a��/���/���/W

/	$A L(+" br�/���/���/�

/	$A an�/���/�W�/�

�=	�>8� �KG1 /	�
 }}} }}} 

/	$A X"�J1 	
 /	$A L(+" *nsns

U8<�7� /�=	�>8� ** ns ns 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
2.

1 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
23

 ]
 

                             7 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.12.1
https://jcpp.iut.ac.ir/article-1-1810-fa.html


���� �� � 	
��
����� � ����� ������ ��� /������ / ��!" #$%& /'()* 

��� 

��	9W.��" :+��" �; �+���<�� �=>�� �9�6  �
� �%
j ��
J��H �H�� �� �+�,� ����� #
��$- ./�� �
01
 

6�F_ 

U8<�7� /�= �M%!)mM(

@81�7�(C

)mg-1100 g Fwt(

�<$� �7F< 

)kg/cm-2(

�A$) �7F< 

)kg/cm-2(

K 0.2 ��/��W�/�nW/�

K 2��/���n/�r�/�

K 7�W/����/���/�

K 14 ��/����/�W�/�

/	$A L(+" �W/��nW/�r�/�

/	$A �W/����/���/�

�= 	�>8� /	�
 �KG1 }}} }}} 

/	$A X"�J1 	
 /	$A L(+" ns ns ns 

U8<�7� /�=	�>8� ns ns ns 

ns :�KG1 �8!	�
 

	
 2$:%C1 �::=/��::! ��-::�� f :< ��1 I::8( L�-�1�::78	
 D @

18'$�=/9;$) .����1�
$A �,� 9�7� �1� @89q,
�:J1 I=���

1 NE82� �
 9" '$,4��7� I=�8) NE X8�:<� '�)��.(m�[:1

<�7�8�-:�� f :< U�I58:*( @�$ :, I=�,�(�% :8 :1 X�
$:A.

��,89:;$) 6�  :.����5 +:K��1 8:*@�$ ((�1�:78@/�:= E(C

��g 2$34187�E ���,48�+��9;$) .����	(E�� ( #�] /'+:A 

1�+KA�")r.(58*@�$�a7�E ��,48$V L�+/)$:%; �:?; 8�/

o(�A 0���( 	��7�� �,IKq�08'��/�,48+,'+KK1�+A�")�W.(

�A�5
 +8�-�� X�5 I8*( ( @�$�1�78�K] �D @�0�:</��,86�: 

�,48��A 	
 L�+�	$A P/,�%�+< +�U+A�" .( ((,��$"$)�W(

Sk"Y.01
./�� �
�+�,� ����� #
��$- p�$\� ��&

�9�6 4-�k
� ���$�� ���+���<�� �=>��

Sk"V.���" �0�)YU��
� #+	� 	+��j ����(��

�9�6 4-�k
� ���$���+���<�� �=>��

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
2.

1 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
23

 ]
 

                             8 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.12.1
https://jcpp.iut.ac.ir/article-1-1810-fa.html


�67+� � 3 4
��$+� 54-�2
� �� �+�,� ����� #
��$- ./�� �
01
��& …

��� 

�-���5 I8*��A 	
 �	 @�$��	�-) 	$A P,'
� +�� ,�:7� �:" 9��

��>� 	�)0�< I=(T� @�+A�".

 �
� ."�6 � .��- �$%� 

�-:�� �"�:<�7� �:M%! I8��:A 	
 U�	$:A P�7F:< �( �:<$� 

1 �A$) '$89;$)�.��� $5� 5E ��,I=�����.:5( �mH7:]� 

KG1�	�
/+�� '+=��1 .,�7>�@7F< �1 �:A$) ( �<$� :8$'

" 	
�8�7�:<�7� �M%! @8
�) '+=��:1 U:�+.� 	
8+=�:A 	�:>�

%&�� U!	�K*7F:< 9�1 �:A$) ( �:<$� :8" '$ :8� 0� �7�8	�:>

	$A/��18%�5( �
$" 	Z$1�KG1 mH7]� �	�
/
�+� L��� �	 

)2(+;�.(>= ( �K7��:< :* L�	�)��(L�$:K&,+:�
� :, 9:�L$

,4%8�-�� �" U��! 6� Q I��-�� (�	$� 	��� I5$%:< p��:<��

�-�� f <�7F< I��:��" :1�
$:A .	
�8�:=	�>/:<�7� 8U��:" 

�-���<�7� �M%! I8U��M%! ,4%81 U8'$,� I=�8�+:,
�.9:" 

>=85
 @87F< 0� X�1 �A$) ( �<$� 8'$,+:A 97<�)2(+:;

�.(>= ( '	$�*L�	�)��(�	�-),+:�
� :, �-:�� 9��:M%! I

<�7�85$%< {	�] U�L+:A 97A�
�" f < �:�$L�:=/,4:%80� U

" uO<8�(����! /�><H� 1�
$A >= (874:< f :< �1� @�

��! 	�7]�< 	
/( �><H� ,7F< I=��1 ���" :8'$:1�
$:A .

�97�� �=/�
�>" �>= (*L�	�)�(	

	$1� '-"�]8�7� -�k$:� �

� �	8�R +1�,+K.

��
$>��
6 

�7��� ���10E @�
�
 L��� I,�M%! 9�:=/:<�7� t:%7l1 8U	


��! 2$%C1��7`���A 	
 ��-�� f < U= 	$A P�%>& I*( 
�

,8F81 �89;$) '$.����$5� 5E ��+�+A .�$7C1/58*�@�$TSS �

EC �] '
�1 +_	
 (a�,�=�71�	�� 0� 9/G� U?1 8:8 @,8F:8�

	
6Z$[C1 �� !�" �N$4C1 1�+�$:A �-:�� �:" ���:M%! I

<�7�8�-�� U�I�+K7�� .�:M%!r18:%�	Z$:1):<
	�+��7:<� uO

 2$%C1+K%)$= (" 	
8�< @��M%! ��7?" �=�Gi( @8� �	 ��
�q

,
�.��"�K"�_$� @891�
$A 	$A �" d^�K1 	
 /��18%�	Z$:1

� 0��<�7� �M%! @
$A '
�F7<� U8.

r��?� ;���  ;�%$�� 

1. Adams, P. and R. Holder. 1992. Effects of humidity, Ca and salinity on the accumulation of dry matter and Ca by the 
leaves and fruits of tomato (Lycopersicum esculentum). Journal of Horticultural Science 67: 137-142. 

2. Bar-Akiva, A. 1975. Effect of potassium nutrition on fruit splitting in ‘Valencia’ oranges. Horticultural Science 50: 
85-89. 

3. Bar-Yosef, B. 1996. Greenhouse muskmelon response to K concentration in water and irrigation rate. Proceeding of 
the 9th International Congress on Soilless Culture, Wageningen, The Netherlands, pp. 35-50. 

4. Bemadac, A., I. J. Baptiste, G. Bertoni and P. Morard. 1996. Changes in calcium contents during melon (Cucumis 
melo L.) fruit development. Scientia Horticulturae 66: 181-189. 

5. Benton Jones, Jr., J. 2008. Tomato Plant Culture: In the Field, Greenhouse and Home Garden. CRC Press, USA.  
6. Besford, R. T. and G. A. Maw. 1975. Effects of potassium nutrition on tomato plant growth and fruit development. 

Plant and Soil 42: 395-412. 
7. Beutner, S., B. Bloedorn, S. Frixel, I. H. Blanco, T. Hoffmann, H. D. Martin, et al. 2001. Quantitative assessment of 

antioxidant properties of natural colorants and phytochemicals: Carotenoids, flavonoids, phenols and indigoids. 
The role of β-carotene in antioxidant functions. Journal of the Science of Food and Agriculture 81: 559-568. 

8. Cramer, G. R., A. Lauchli and E. Epstein. 1986. Effects of NaCl and CaCl2 on ion activities in complex nutrient 
solution and root growth of cotton. Plant Physiology 81: 792-797. 

9. Depascale, S., A. Maggio, G. Angelino, G. Graziani, C. R. Trisaia and S. S. Jonicakm. 2003. Effect of salt stress on 
water relations and antioxidant activity in tomato. Acta Horticulturae 613: 39-46. 

10. Dorais, M., A. P. Papadopulos and A. Gosselin. 2001. Influence of electrical conductivity management on 
greenhouse tomato yield and fruit quality. Agronomie 21: 367-383. 

11. Eslamzadeh, T. and B. Khaldebarin. 1991. The role of plant growth regulators on establishing salt tolerance in 
barley and bean (Phaseolus vulgaris) plants. Journal of Zeitoun 12: 10-20. (In Farsi). 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
2.

1 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
23

 ]
 

                             9 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.12.1
https://jcpp.iut.ac.ir/article-1-1810-fa.html


���� �� � 	
��
����� � ����� ������ ��� /������ / ��!" #$%& /'()* 

��� 

12. Fish, W. W., P. Perkins-Veazie and J. K. J. Collins. 2002. Tomato lycopene measuring by butylate hydroxyl 
toluene. Journal of Food Composition and Analysis 15: 309-317. 

13. Hartz, H. K., G. Miyao and R. J. Mullen. 1999. Potassium requirements for maximum yield and fruit quality of 
processing tomato. Horticultural Science 124(2): 199-204. 

14. Hepaksoy, S., J. Ben-Asher, Y. De Malach, I. David, M. Sagih and B. Bravdo. 2006. Grapevine irrigation with 
saline water: Effect of rootstocks on quality and yield of cabernet sauvignon. Journal of Plant Nutrition 29:  
783-795. 

15. Ho, L. C., R. Belda, M. Brown, J. Andrews and P. Adams. 1993. Uptake and transport of calcium and the possible 
causes of blossom-end rot in tomato. Journal of Experimental Botany 44: 509-518. 

16. Husseini, Z. 1994. Common Methods in Food Analysis. Second edition, Shiraz University Press, Shiraz. (In Farsi). 
17. Kaya, C., D. Higgs and H. Kirnak. 2001. The effects of high salinity (NaCl) and supplementary phosphorus and 

potassium on physiology and nutrition development of spinach. Journal of Plant Physiology 27: 47-59. 
18. Khayyat, M., E. Tafazoli, S. Eshghi, M. Rahemi and S. Rajaee. 2007. Salinity supplementary calcium and potassium 

effect on fruit yield and quality of strawberry (Fragaria ananassa Duch.). Agricultural and Environmental 
Sciences 2(5): 539-544. 

19. Lester, E. G., J. L. Jifon and G. Rogers. 2005. Supplemental foliar potassium application to muskmelon (Cucumis 
melo L.) during fruit growth improves quality and content of human wellness components. Journal of the 
American Society for Horticultural Science 130(4): 649-653. 

20. Lin, D., D. Hu and Sh.Wang. 2004. Effects of potassium levels on fruit quality of muskmelon in soilless medium 
culture. Scientia Horticulturae 102: 53-60. 

21. Malakouti, M. J. and S. J. Tabatabaei. 1999. Proper nutrition to enhance performance and achieve better quality of 
fruit trees for horticultural products in calcareous soils of Iran. Dissemination of Agricultural Education, Tehran. 
(In Farsi). 

22. Malakouti, M. J., S. J. Tabatabaei and A. Bybordi. 2004. Optimal use of fertilizers, effective step to increase yield, 
improve quality and reduce contaminants in vegetable crops and promoting community health. Applied 
Agricultural Science Publication, Tehran. (In Farsi). 

23. Malash, N., A. Ghaibeh, A. Yeo, R. Ragab and J. Cuartero. 2002. Effect of irrigation water salinity on yield and 
fruit quality of tomato. Acta Horticulturae 573: 415-423. 

24. Malon, M. and J. Andrews. 2001. The distribution of xylem hydraulic resistance in the fruiting truss of tomato. 
Plant Cell and Environment 24: 565-570. 

25. Mengel, K. 1991. Ernahrung und Stoffwechsel der Pflanze. Academic Press, Giessen. 
26. Mitchell, J. P., C. Shenan and S. R. Gratton. 1991. Tomato fruit yields and quality under water deficit and salinity. 

Journal of the American Society for Horticultural Science 116: 215-221. 
27. Mizrahi, Y., E. Taleisnik, V. Kagan-Zur, Y. Zonar, R. Offenbach,  E. Matan and R. Golan. 1988. A saline irrigation 

for improving tomato fruit quality without reducing yield. Journal of the American Society for Horticultural 
Science 13: 202-205. 

28. Oraei, M., S. J. Tabatabaei, E. Fallahi and A. Imani. 2010. The effects of salinity stress and rootstock on the growth, 
photosynthetic rate, nutrient and sodium concentrations of almond (Prunus dulcis Mill.). Iranian Journal of 
Horticultural Sciences 23: 131-140. (In Farsi). 

29. Rubio, J. S., F. Garcia-Sanchez, F. Rubio and V. Martinez. 2009. Yield, blossom-end rot incidence, and fruit quality in 
pepper plants under moderate salinity are affected by K+ and Ca2+ fertilization. Scientia Horticulturae 119: 79-87. 

30. Saftner, R. A., J. Bai, J. A. Abbott and Y. S. Lee. 2003. Sanitary dips with calcium propionate, calcium chloride, or 
a calcium amino acid chelate maintain quality and shelf stability of fresh-cut honeydew chunks. Journal of 
Postharvest Biology and Technology 29: 257-269. 

31. Szczerba, M. W., D. T. Britto and H. J. Kronzucker. 2008. K+ transport in plants. Physiology and Molecular Biology 
166: 447-466. 

32. Tabatabaei, S. J. 2009. Principles of Mineral Nutrition of Plants. Kharazmi Press. (In Farsi). 
33. Torre, S., T. Fjeld and H. R. Gislerod. 2001. Effect of air humidity and K/Ca ratio in the nutrient supply on growth 

and postharvest characteristics of cut roses. Scientia Horticulturae 90: 291-304. 
34. Veit-Kohler, V., A. Krumbein and H. Kosegarten. 1999. Effect of different water supply on plant growth and fruit 

quality of (Lycopersicon esculentum Mill.). Journal of Plant Nutrition and Soil Science 162: 583-588. 
35. Wu, M. and C. Kubota. 2008. Effects of high electrical conductivity of nutrient solution and its application timing 

on lycopene, chlorophyll and sugar concentrations of hydroponic tomatoes during ripening. Scientia 
Horticulturae 116: 122-129. 

36. Yurtseven, E., G. D. Kesmez and A. Unlukara. 2005. The effects of water salinity and potassium levels on yield, 
fruit quality and water consumption of a native central Anatolian tomato species (Lycopersicon esculentum).
Agricultural Water Management 78: 128-135. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
2.

1 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
23

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.12.1
https://jcpp.iut.ac.ir/article-1-1810-fa.html
http://www.tcpdf.org

