
����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��	�! /�	"#�� $%&' 

�� 

(��) ��	#*	  �+ ,-.� �� -/	
� 01�2 -� 
��  -34 5	��-� 6�"7� 
	8 

��9	���4 :�#;94<��$=0>	
� ��?@A (94B=:>-�<�* :���%��	��>-� ���@C�D

�<�E! 

AF6G�"7� H�I� -�3 �><G� <G>-�� -G� �	G��4+ ��	G#*	  �+ ,-G.� �G� -G/	
� 0G1�2 J�	G  5	G��-� (G��) K
GL 
	G8 �G>4-E� 

)Citrus riteculata×C. limetta(	�	>-�	E9� 
���9 =)C. volkameriana(K��	� =)C. aurantium(:>-�G  ���9 =)C. limetta(OP 
�G��9 �

)C. aurantifolia (Q��� H-� R9	S �+ J>��"�	� 5��/ (� 
	8 0G�-) �4-GS �G��-� +��G� (G�	7�) �+ �4-GEA �	�! �+ ��+	.A J�	� .

�	��4+ �) (9	#E> 
	8�(	8�4<�) �+ (�9	I� +��� 
�E8P Q	* 
�	U 
	8 )B/&pH= (
�	GU 
�	G��P OP 	G� 	G��P 
�	��P � <  0��

01�2 -@/ 
	8=BV=DV�WV���� �+ ��� -"�9�><� <>-��0�-) 5��/ .X>	��P 5<� 
	?Y�4 �4 ZL=J�	  ,-.� �� -/	
� 01�2 

[� � -�� =Z� =\
]
� =
�� =:8P <�4 ��	#*	  �+ -��4 < 
-�) .��) :�� =<8	  �	��A �+(	8�G� -G/	
� 0G1�2 -G1� �4 X>	G��P +��� 


�
�� ,^"*4 ,-.� 0 4+ +�_� �4+ .
�� �	3P 0 4`) ,-.� �� -/	
� 01�2 -� �A�	@"� .0G;A FGA �+ :G8P 0G1�2 =
��G  -�3

 ��) (�8 ��	#*	 (	8\_ (� �>4-E� 8 ��	#*	  �+ 
�� 01�2 � X>4\�4 :>-� ���9 ���) (�(	8\_ (� �G>4-E� 0G�	> X8	G� .-G34 -G�

 ��) (�8 ��	#*	  �+ \
]
� 01�2 =
�� (	80�	> X8	� 	�	>-�	E9� ��	#*	  �+ 	�
A Z� 01�2 � X8	� K��	� \_ (� .0G1�2 =
�� 

 ��) (�8 ��	#*	  �+ 4� -��(	8+4+ X>4\�4 .[� 01�2 =�� 
��  aI� �+��) (�8 ��	#*	  �+ -(	8	� \_ (� X>4\G�4 	G� � X>4\G�4 =K��

[� 01�2 =
��  aI� X>4\�4 	� K��	� �+ � 0�	> X8	� 
�� 0�	> X8	� ��	#*	  �+ -.

�b4� 
	8 
<��� :5	��-� =,-.� �� -/	
� =
��  

(�<Y� 

��� ��	�
 	���
 � ����� �	��� ���� �� ��	��	� �	�	�� ��� 

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

��( �0	� 12�� � 3()$ �	� 4	5 6��'7 �� .�8،�	9: ��.;7 

��( 1�<	=> .� )=*��7 �	�� �: �? � �*� @� �	�� A	�� ���7 �	�

 A  ��	� B �	�5 %&'*7�	9: ��( A  �C=� 1�&$ � �D&$  	�

�7 ��� .� -( .� +(  �� � @� 6�	=
 ����5 3�(�	�� �،E�	8 

��  � �	�� �.F�&G � )�� �6	���� 1�� � )�� �5 )II.(1�'
 

I.	� ��.7�K.�/ � A: �	LM� � N�A��	M8 �)FM� � N��	� 
O.A .�� �	LM� � N�A��	M8 �)FM� � N��	��	� �	*$  
P.A .�� �	LM� � NK��G �)FM� � N�$	�� 1�(A �	*$  
�.4	5 �	*$  A .�� �	LM� � N�A��	M8 �)FM� � N�$	�� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.4

.1
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                               1 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.4.1.5
https://iutjournals.iut.ac.ir/jstnar/article-1-357-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��	�! /�	"#�� $%&' 

�Q 

7 �� B .��R
 A�.� N���� -( .� �� �( @�� .S	�G ���� 	��7 � D�

T@/،E;� �� U(A�
 � 6	V*�  6	�=> .��� 	�( � �	��� W�*;7 �	�

 E;� �F(X�<�(D�> �)� �( @�� .�S	�G T@/ �� �8 �	�� A  �(	�

 �7 N)�� � 1<	5� 6�	�=
 �����5 3� �� YG	� )�� �
 �	��� �( @��

 )���)IZ.(4	5 �� .�S	�G 1��<[� N�&()�$ ���� � ��� �	�

 .\7 38N��� N]7 N+�: )��	7 ^،� D��L�7 _0��&=7 �)���<�7 3�8 

`��> .�S	�G ���&8 ���  N-( .� +(  �� �*>	( )�� �	�	�� � ����

 �7 �	M�  � N)���+( .�	�� 1�>	� a�� N�	�� a�� �� �*�� ���&8 � D�7 

�� ^.�\7 3�8 .�S	�G 12�� N)�� -( .� N���� b#$ N��	��

 � �	��� .*��� ���8.
 a�� N)�� -�'7 ����� �	�&�
 ���� 6��?

 �7 B�	c*7 )�	� )Id.(��3�8 .S	�G � ���� +�� �#� � ��8 ��?

 .�S	�G 1�2�� 1�$  +�F&7 ���� � ���� �)�e�! �	��� ^.\7

 �.�9  	( � �� � E( D>  	( � E�	8 �	�� ��	�5	� ��  � ^.\7 38

 )�	� �*� )� �: .� )IZ.(�� D��L�7 � )�V7 ��	��	� �	�	�� ���  ��

��	�5	� �7 E�	8 ���� E�
 1'
 �	�	�� )��	( )I��If(��

�
��S 
 ���� E�
 �8g��/�� ��	��5	� D��L�7 � )�V7 .� �.�9

 �*� )� �L�.> )I(�: � )�V7 	( ���7 E( D�>   � )��� )IQ�Ih.(

�$�.� �	� ��8 1�$  �� � �	�M� ��	���	� �	��	�� �� �)�� K	�i�  

����� -( .�� 1�'
 �	��	�� ��	�5	� �� ��� 12�� E( D�> 

���7 )���	( )QNI�NIQNIhNIfNOZ(���&� �.����R
 N)���8)I�(	��( �

�7 E�	8 )�	( )I.(j� D� �	� �k� ����� .�9  ����7 �� �
�	c*7 .

�� � ��/� ��	�5	� +�: � )V7 .E( D�>  +��: 12�� ��� �7 ��

�*>	( )��IQ(��	��	�� ��	��5	� �� +�: 12�� N.L(� ���7 ��

 �*>	( E�	8 �	&�
 1'
 1�$  )IO.(	�( � E( D�>  Y�G	� �����

 �)�� �	��	�� ��	�5	� �� ]7 � )V7 E�	8 )I��If(� )�V7 �

k� �7 E�	8  � .)�� )d.(�� N^.�\7 3�8 .�S	�G .(	�$ ^[5 .�

j� D� �	� ����� N���/�7 N��	��5	� �� .��8 1�2�� E( D�>  

N�	�&�
 1'
 �	�	�� �l�(� ��� ��  � B	��8.7 �1�$  �*�� � 6	���� 

)ONPNIPNO��O�.(

-( .� 1'
 � ���� ���� �� �	�� �	�	�� mD/ B	�8.7

 �� � 	���: ��� �)()� B �	�5 0	� � -$�*7 ���� ��7 ���� .

��� �	*>��	���#� � �� ����� -( .� 1'
 B	�8.7 W�*;7 �

��*>.� � .�
 �<	#7 ���7 .*&8 ^.\7 38 .S	�G 12�� � T@/ 	�

 ��/�7 j� D� 	��
 � 1$  )OZ( �8	� B�	�c*7 %�&=<  ]�FG A

���� ^.�\7 3�8 .�S	�G T@�/ 	� �#� � �� B	�8.7 W�*;7 �	�

 �7 ���� -( .� 1'
 )�	� .+�(  A  ^)� �	$  +(  .� E��l�! 

%7	� B	�8.7 ���� n�! �	*>� �$�.��( .F� N+(.����&�< Nn��	�� N

�&�< T���/ ��V#�7 ��<	� 4	�5 �� ��*>	( )�� N	�	(.7	F<� � T: 

)�F�: (S	�G T@/ �� ����� W�*;7 "�#$ 1'
 ^.\7 38 .

)3()$��.�8 (1$  ���� .���� +(  ��� ���M8 �����/ o?	�7 �� 	�

 Nn��	� %p7 	��: A  �5.� 	( � B	�8.7 ��	i
 K	
�  � .� �(	! � ��G

�&�< �&�< � T: � +(.�� ��7 1M8 3� 3�V*�7 B��S )���.

d�� � +4�� 	8

E(	7A: +(  6	$ �? �	��dOqIPdI > B���S ��� �� %�(��*8	

 ".��? ��<	
 4���� �	��� �� �>�	��\
 _[7	�8 ���� .��� � .�F
 

6	�� � �<	�F( �	� �(	! n�! ��	���	� E�;� ���	;�� �� B	�8.7 

�A��	M8 �)FM� � �	LM� � A .�� K	i�  1>.� .%7	G �� ���� 

b#$ �	�r.cS NOZN�Z�QZ�0��7 ���7 NaCl ������	�� 

���( .F� %7	���)�L��	��� ×���&�< (.����+(Nn��	��� N	���	(.7	F<� N

�&�< � +(.���&�< ��� T:.6	�� � �<	�F( �	� n��! ���� ̀ ��> �

)�	�F( -( .� �� �*>	( )��(N��� )�� �	�����	�� �.�*�< 

4	5 T��/ �V#�7 �<	� )O/dpH=()� �*�	8 N.+(  A  ]! �8

6	�� � 	�_[7	8 )� .V*�7 �)���&� A	�: �)i7 )�� �)A ]!P

�	7(�	&�
 N)� 6	&G  ���� �	� .4��� �	i(  A  T	�*/  1�/

 _	i(�)�
 	���	&�
 A  u( .� �� u&� .(�	V7 N���� A  ��	� ��� 

	
 )� �>	v  ��	��: T: 1(	�� �� �	�&�
 �A )�  �� �>.\7 u&� 

.2� ���7)�$� .6	�� � ��	��: B���S ��	��: T: 	� )�	� �	�

1>.� )6�)/ I.(E(	7A: ���� K	&
  A  ]! )P	7�(��	�5	� N

6	�� � 	��	�7� 	�� ��: �� No��
� ���M*�� A  ]! �  )/hZ

�*�	$ �/�� � � .� �B)7�d�� � � .
 1G	$ �u�M5 A  ]! 

�)� )�)�� ����: �� ����! B��S �� �
.� T	�$: 	� .A ]�!

 �	�7� �� ��	�� � �7 A  .*�8	5 ���
�ZZ�*�	�$ ��/�� N� .��

��	\G A ��	c*$  	� �.��O���7 u(�)�(.�8 )�$  .*�< O6	�7.� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.4

.1
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                               2 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.4.1.5
https://iutjournals.iut.ac.ir/jstnar/article-1-357-fa.html


34(��) ��	#*	  �+ ,-.� �� -/	
� 01�2 -� 
��  -5	��-� 6�"7� 
	8 

�h 

��<_$.
�	��P 
4-� �+	@"�4 +��� OP 5	�/�.* 

���� b#$ )6�7NaCl�=F7 .*7 �� (�� K.� u&� 12�� .*�< �F(.*F<  1( )�)��7�.F�7(pH 

ZZQPO±hhO/� ± ZP/Z

OZ Ih/IOPOh±II QI/� ± ZO/Z

�Z P�/O�POI±IQ dQ/� ± ZO/Z

QZ �I/P�fdP±If hf/� ± ZI/Z

3�i� ��� �)�	�$� � .#V7 T: ��Z)�� K	�i�  N.�*�< ����7 .A 

�A )�  � .� ��	\G 	�� ]�7 � D��L�7 N��� N+��: 1�2�� �.���

 k� 12�� � �&
  T@/ �	L*$� ��	c*$  N.*7�*>�.*Fw$  �	L*$� 	� .

)� .�A )�  � .� K.�� 3�� N��	�5	� �� .�8 12�� �.�� ����! A 

 T: � 3���8 )��8  	� ��	�� �� .��#V
 �	��� ��� .��&5 B���S

 � )� ����: �	7� �� .�&5 +(  A �ZZ �*�	$ �/�� .*�8	5 � .�

 3�i� ��� �)�	�$� � ��.8 ^	S A  ]! � )(�.� ���
�Z����7 

.��8 1�2�� N�.�V� B .�*�� 	�� ���$ .*�
 j�� �� ��	\G A  N.*�<

�A )�  )� �.�� .� B	G[?  �� D�>  K.�� A  ��	c*�$  	� �)7: 1$�

MSTAT-C +�L�	�7 � )� ��	7: %��'
 � �(Di
 A ��	c*�$  	� 	�

+F� � ��7A:)S�� u( b#$ �� )� ��(	V7 )�.

e;� � K>	"� 

$.��	#*	  �+ :8P �4<Y� -� 
��  -34 

+�L�	�7 ��(	V7 ��� �8 � � �	M� 	��	�� )V7 �� E(	7A: ���7 �

)�� � B�	c
 3� 	� ��	�5	� �� +�: .�� )�	�� �	&�
 �� +(.
0	

+���: � )��V7 )�/d������7 u��M5 ��	��7 K.������8 �� K.��� (��

�: +(.*&8 � n��	� ��	�5	� )O/QO���7 ��	�7 K.����8 �� K.�

uM5 (�&�< ��	�5	� �� ��� +(.�� .����OZN�0��7 ����7 

��� �&� ��	�5	� ��  � +�: � )V7�	�D/ ����( .F� E( D�>  N

� � .���� b#$ ���Z7 N�0�7 ���7 ��	��5	� �� +��: � )�V

�( .F� �&�< N�&�< � 	�	(.7	F<� �� � E( D>  n��	� � T:+(.��

 ���� b#$ �� � 1>	( E�	8QZ	���
 +�: � )V7 �0�7 ���7 

1� � E( D>  n��	� ��	�5	� �� .��)�	�� �	�&�
 +�� ��8��?

 �	&�
 �QZ^[*�5  ��	�5	� �� +�: � )V7 .2� A  �0�7 ���7 

��=7 � � /� �	��	&�
 � 1� � ��OZ��Z��)�� �0��7 ����7 

^[*5 _	�(.V
 +��� 	���	&�
 a��&i7 A  � )����� b#$ u( �� 

�&�< Nn��	� � T:�&�< 	� +(.�� ��( .F� ^[*�5  	��	(.7	F<� �

��=7 1� � ��/� )S �� u( b#$ �� � � )6�)/ O.(

6�)��/ n(	��*� �	��$  .���ON������ .��9  .��� N�� +���: � )��V7

��	�5	� ���� �C=� 1�$  �*>	( E�	8 .L(� �C=� � E( D>  	� .

NE(	7A: +(  n(	*� )��	&� �	��	�� ��� �)� K	i�  B	=<	#7 �5.�

 �� +��: � )�V7 E( D�>  A  �8	�� ����� -( .�� 1�'
 ��	��	�

 �	&�
 1'
 �	�	�� ��	�5	� )��IQ(A �8	�� .�L(� ��5.� � N

�7 +�: � )V7 E�	8 )��	� )IO.(D��x�� j� D� � �	�F&� �)OZ(

D����$�	! � �.�8y �)O�(W���*;7 K	��
�  B�	�c*7�	*>� A  �8	���

 ��	��5	� �� +��: � )V7 	� �#� � �� ���� -( .� 1'
 B	�8.7

�� � 1V�	#7 n��	� ���7 �� �l(� �� E(	7A: +(  n(	*� 	� �8 1$  .

B.��	#*	  �+ 
�� �4<Y� -� 
��  -34 

+�L�	�7 ��(	V7 �� �8 � � �	M� 	���	�� )V7 �� E(	7A: ���7 �

�	�5	� �� ����	�)�� � B�	c
 3� .+(.
0	�� N)�	� �	&�
 ��

 ��� � )V7 )d/I�O����7 u�M5 ��	�7 K.�����8 �� K.��(�� N

�: +(.*&8 � +(.���&�< ��	�5	�)O/Pf���7 K.�����8 �� K.��

 uM5 ��	7 (��� T: �&�< ��	�5	� �� .� )�V7 ����� 6	&G  	�

 5	� �� ��� ����� a�� �� �*�� .��R
 � )V7 �8 1>	( .��R
 ��	�

 ��� B�	c*7 ���� b#$ �.����� b#$ ��OZN�0��7 ����7 

Nn��	� ��	�5	� �� ��� � )V7 ��&�< � T: ��( .F� ��� 1���� 

� n��	�� �� E( D�>  +�(  ��8 1� � E( D>  )�	� ��( .F� �� 

)S �� u( b#$��=7 � � ���� .� )�V7 N����� b#�$ +�(  ��

��� ��&�< ��	�5	� �� ���=7 E�	�8 	��	(.7	F<� � +(.��� � �

1� � .������ b#$�Z��	��5	� �� ��� � )V7 N�0�7 ���7 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.4

.1
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                               3 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.4.1.5
https://iutjournals.iut.ac.ir/jstnar/article-1-357-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��	�! /�	"#�� $%&' 

�d 

��<_ B.:8P �4<Y� -� 
��  
	8�	��A -34 )���� f�* �+	� �-)���� �+ �-) ((��) ��	#*	  �+ 5	��-� 6�"7� 
	8 

���� B	�8.7 �	� 

	�	(.7	F<� +(.���&�< T: �&�< �( .F� n��	� 
+�L�	�7 

+�: � )V7)���7 uM5 ��	7 K.����8 �� K.�(

6�7 ���7

NaCl �� 

�<.*

�/hP B O/dI b O/QO c O/hP bc �/Q� c �/d� cd Z

O/fQ A IZ�a P/I�P a d/hf b O/Q� c dfbc OZ 

O/f� A d/hh bc d/df b P/IO� a d/d� a O/fO ab �Z 

�/h� B �/�d d QZcd h�bc O/dO ab fQa QZ 

�/dZ B d/dd A P/dd A h/h� B �/fZ A +�L�	�7 

��*$ 	( W(�� .� ��N+�L�	�7 	��� z�D� 4.*M7 ^�.� � � � ur�8 	(Nb#$ �� I%��=7 ^[*5  +F� � ��7A: )�� )� � �.

�( .F� 1�� � E( D�>  T: �&�< �+( .�	��� b#�$ ��� 1���� 

����OZ��=7 �0�7 ���7 ���� � � . )V7 N���� b#$ +(  �� �

� )�	�� ��� 1���� +(.�� �&�< � 	�	(.7	F<� ��	�5	� �� ���

 ���� b#$OZE�	8 N�0�7 ���7 ��=7 � � 1�� � .b#�$ ��

 ����QZNn��	�� ��	��5	� �� ��� � )�V7 N�0�7 ���7 ��&�< 

E�	8 	�	(.7	F<� � +(.����=7 � � ����� b#$ �� 1��� �Z

� 1� � �0�7 ���7 ���=7 T: �&�< �� E�	8 +(  ����� � � .��

��	��5	� �� ��� � )�V7 ����� b#�$ +(  ��( .F� E( D�>  

��=7 1� � )�	� � ���� "�#$ .(	$ �� 1��� � � .������?

 �� ��� � )�V7 .�2� A  	���	&�
 .(	�$ � )�	�� �	�&�
 +�� ��8

 ^[*5  ��	�5	���=7 � � A  	��	&�
 a�&i7 A  � 1� � ��/� 

+�� D�� ��	�5	� �� ��� � )V7 .2� ��� �	�� E(	�7A: ����7 �

��=7 ^[*5  �&�< 	��
 � 1� � ��/� )S �� u( b#$ �� � � 

��=7 ^[*5  n��	� � T: )�*� )� � � )6�)/ P.(

��� �	*>� �8 1$  �)� � ��G�	�� -( .�� 1�'
 ��	��� �

1$  B�	c*7 ��� � )V7 	� �#� � �� ����)QNI�NIf�OZ(.

	�� B	=<	#7 �5.� �#� � +(  �� �� ��� � )�V7 E( D�>  A  �8

������ -( .��� 1��'
 ��	���5	� )QNI�NIQNIhNIf�OZ(N

-( .�� 1�'
 ��	��5	� �� ��� � )V7 E�	8 A  �8	� �5.�

���� )I(
 .L(� �5.� �g
 K)G .� )�8g� )�V7 .�� ����� .�9

 )�� � ��	�5	� �� ��� )I�.(�	*>� ����	�+�(  �� W��*;7 �

� )�	� �	&�
 �� E(	7A: ��� � )�V7 	�� �#� � �� 	��	&�
 .(	$

 � n(	*� 	� �8 ��� B�	c*7 ��	�5	� �� �D�x�� -$�
 �)7: 1$�

� �	F&� �)OZ(�� � 1V�	#7 B	�8.7 .(	$ � n��	� ���7 ��.

%.��	#*	  �+ \
]
� �4<Y� -� 
��  -34 

+�L�	�7 ��(	V7 ��� �8 � � �	M� 	��	�.�2� A  E(	�7A: ����7 �

D�L�7 � )V7 )�� � B�	c
 3� 	� ��	�5	� �� .N)�	�� �	�&�
 ��

 D�L�7 � )V7 +(.
0	� )d/Od���7 u�M5 ��	�7 K.����8 �� K.� (

��	�5	� ���( .F� �: +(.*&8 �)d/I����7 K.�����8 �� K.��

 uM5 ��	7 (��� n��	� ��	�5	� �� .� )�V7 N����� 6	�&G  	��

 ��� �&� ��	�5	� �� D�L�7�	�E�	�8 n��	� D/ �� N� � �	�M� 

�<� ��� �5.� �� )�	� �� 1��� E�	8 � D�7 �	�� ���=7 � � �

 ��=7 .L(� �5.� �� ���� � � .���� b#$ ��OZN�0��7 ����7 

�� 	��
 D�L�7 � )V7 �&�< ��	�5	� �� 1��� 	�	(.7	F<� � +(.��

 ��=7 E�	8 )�	� 1� � � � .����� b#$ ���Z�0��7 ����7 

E�	8��=7 � � �� 7 � )V7 ��� A  u( |�� ��	�5	� �� D�L��	�

������� b#���$ ����� 1������OZ�)�	���M7 �0����7 ������7 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.4

.1
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                               4 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.4.1.5
https://iutjournals.iut.ac.ir/jstnar/article-1-357-fa.html


34(��) ��	#*	  �+ ,-.� �� -/	
� 01�2 -� 
��  -5	��-� 6�"7� 
	8 

�f 

��<_ %.
�� �4<Y� -� 
��  
	8�	��A -34 )���� f�* �+	� �-)���� �+ �-) ((��) ��	#*	  �+ 5	��-� 6�"7� 
	8 

���� B	�8.7 �	� 

	�	(.7	F<� +(.���&�< �&�<T: �( .F� n��	� +�L�	�7 

��� � )V7)���7 uM5 ��	7 K.����8 �� K.�(

���7 6�7NaCl ��

.*�< 

I/hI A d/hQ a d/I�O a O/Pf ab O/�� c �/�I b Z

O/�f B d/�� b O/fI b d/�P a O/�d b d/�Q a OZ 

�/�O C O/�I c d/hZ c O/�� a d/�f b d/�� a �Z 

I/�Z C PZd d/�Q d �Za d/d� a Pdc QZ 

f/�Z C f/fO A d/�I D O/QO B �PD +�L�	�7 

��*$ 	( W(�� .� ��N+�L�	�7 	��ur�8 	( � z�D� 4.*M7 ^�.� � � � Nb#$ �� I%��=7 ^[*5  +F� � ��7A: )�� )� � �.

)M� .���� b#$ ��QZ��	�5	� �� D�L�7 � )V7 N�0�7 ���7 

��=7 E( D>  n��	� )�	�� � ����� "�#�$ .(	$ �� 1��� � �

 � � �	M� .7 � )V7 N���� b#$ +(  �� �� D�L� ��&�< ��	��5	�

 �&�< � T: 1� � E�	8 +(.���<� ��=7 �� � ���� � ��( .F� 

���� b#$ �� 1��� D�L�7 � )V7 E�	8 	�	(.7	F<� ��Z���7 

��=7 �0�7 ��� � � .��	���	&�
 .(	$ � )�	� �	&�
 +�� ��8 ��?

 ̂ [*5  ��	�5	� �� D�L�7 � )V7 .2� A  ��=7 u( b#$ �� � �

� )���S ��+����� D����� 	�����	&�
 a����&i7 A  � 1���� � �����/ 

����	�^[*�5  ��	��5	� �� D��L�7 � )�V7 .�2� A  W�*;7 �

����=7 )��S �� u��( b#��$ �� � �:�)�	��M7 +��F� � ����7A 

)� )6�)/�.(

��� �)�� K	�i�  B	�=<	#7 ��5.� NE(	�7A: +(  n(	*� )��	&�

 1�'
 ��	�5	� �� D�L�7 � )V7 E�	8 A  �8	� ��	��	� �	�	��

 1$  ���� -( .� )I��If(N�<� �
 K)�G .� .L(� �5.� g.�9

 D�L�7 � )V7 .� ���� )I(	�( � ��	��5	� �� �: E( D�>  	�( �

)��� � 1�<0� ���� �	&�
 1'
 �	�	�� z.� )�NQ�I�.(��

� �	��F&� � D���x�� j� D��� NB	���8.7 �����7 )OZ(� �.��8y �

D��$�	! )O�(��� B�	c*7 �	*>� A  �8	��	�B	�8.7 W�*;7 �

1$  ���� -( .� 1'
 ��	�5	� �� D�L�7 � )V7 	� �#� � ��

�� � 1V�	#7 E(	7A: +(  n(	*� 	� �8.

D.��	#*	  �+ Z� �4<Y� -� 
��  -34 

�	�7 ��(	V7+�L ��� �8 � � �	M� 	��	�.�2� A  E(	�7A: ����7 �

)��� � B�	�c
 3� 	� ��	�5	� �� ]7 � )V7 .N)�	�� �	�&�
 ��

 ]7 � )V7 +(.
0	� )d/IZ���7 uM5 ��	7 K.����8 �� K.� (��

�: +(.*&8 � 	�	(.7	F<� ��	�5	� )O/�����7 K.�����8 �� K.��

 uM5 ��	7 (�&�< ��	�5	� �� ��� T: .6	&G  	� � )�V7 N���� 

��� �5.� ��	�5	� �� ]7�	�E�	�8 .�L(� �5.� � E( D>  

1>	( .���� b#$ ��OZ��	��5	� �� ]7 � )V7 N�0�7 ���7 

�&�< � n��	� .(	�$ ��	��5	� �� � E( D>  )�	� �� 1��� T:

����	�1>	( E�	8 .����� b#�$ �� ]�7 � )V7 +(.
0	��Z

��� n��	� ��	�5	� �� N�0�7 ���7.����� b#$ �� QZ����7 

��� �&� ��	�5	� �� ]7 � )V7 N�0�7�	��� 	�	(.7	F<� D/ �� 

��� )�	� �	&�
 ��)� .��.(	�$ � )�	�� �	�&�
 +��� ��8 ��?

 ��=7 ^[*5  ��	�5	� �� ]7 � )V7 .2� A  	��	&�
 ���/� � �

 �&�< � n��	� +�� 	��	&�
 a�&i7 A  � 1� � N	��	(.7	F<� 	� T: 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.4

.1
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                               5 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.4.1.5
https://iutjournals.iut.ac.ir/jstnar/article-1-357-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��	�! /�	"#�� $%&' 

�Z 

��<_ D.\
]
� �4<Y� -� 
��  
	8�	��A -34 )���� f�* �+	� �-)���� �+ �-) ((��) ��	#*	  �+ 5	��-� 6�"7� 
	8 

���� B	�8.7 �	� 

	�	(.7	F<� +(.���&�< T: �&�< �( .F� n��	� +�L�	�7 

D�L�7 � )V7)���7 uM5 ��	7 K.����8 �� K.�(

6�7 ���7NaCl 

.*�< �� 

OOA �/OO a I/Oh a O/IQ a d/Od a d/I� b Z

O/If B �/Ih b �/OP bc O/I� ab O/OQ ab O/I� b OZ 

IfB I/Ih b O/O� b O/IP bc O/O� bc �/IQ b �Z 

IhC �/IP c OPbc d/IZ c �/Id d d/Id a QZ 

Q/Ih B �/O� A �/IP C �/O� A Q/IQ B +�L�	�7 

��*$ 	( W(�� .� ��N+�L�	�7 	��ur�8 	( � z�D� 4.*M7 ^�.� � � � Nb#$ �� I%��=7 ^[*5  +F� � ��7A: )�� )� � �.

��<_ g.Z� �4<Y� -� 
��  
	8�	��A -34 )���� f�* �+	� �-)���� �+ �-) ((��) ��	#*	  �+ 5	��-� 6�"7� 
	8  

���� B	�8.7 �	� 6�7 ���7NaCl 

.*�< �� 

	�	(.7	F<� +(.���&�< T: �&�< �( .F� n��	� +�L�	�7 

]7 � )V7)���7 K.�uM5 ��	7 K.����8 �� (

O/d AB d/IZ a O/h ab O/� ab O/d a d/f bc Z

d/h AB O/IZ ab �/� c �/� ab O/h bc d/IZ ab OZ 

fA O/f bc fa O/Q a �/h b d/IO a �Z 

hB d/� d O/h ab d/� ab d/h ab �/f bc QZ 

d/d B O/h C h/� D h/h BC h/IZ A +�L�	�7 

��*$ 	( W(�� .� ��N+�L�	�7 	��4.*M7 ^�.� � � � � z�D� ur�8 	(Nb#$ �� I%��=7 ^[*5  +F� � ��7A: )�� )� � �.

�( .F� �&�< ���=7 ^[*5  +(.�� �� )�S�� u( b#$ �� � �

1� � ��/� ��	�5	� ]7 � )V7 )6�)/ �.(

6�)/ n(	*� �� �/�
 	� �
 1'
 ]7 � )V7 Ng�� ���� .�9

 ��� �5.� ��	�5	��	� D�>  .�L(� �5.� �� � E�	8 �� � E( .

*>	( +( �	�� �	F&� � �	&�� n(	*� 	� )If(� �	�F&� � �D(  �

)I�(�� � 1V�	#7 �	�	�� .(	$ ���7 ��.

g.��	#*	  �+ -�� ��> �4<Y� -� 
��  -34 

+�L�	�7 ��(	V7 ��� �8 � � �	M� 	��	�� D�7 �� E(	7A: ���7 �

	� ��5 ��	�5	� �� .�8 ��( U&i
 )�� � ^[*5  3�.�	&�
 �� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.4

.1
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                               6 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.4.1.5
https://iutjournals.iut.ac.ir/jstnar/article-1-357-fa.html


34(��) ��	#*	  �+ ,-.� �� -/	
� 01�2 -� 
��  -5	��-� 6�"7� 
	8 

�I 

�� �: +(.�*&8 � n��	�� �� .�8 ��( U&i
 � D�7 +(.*M�� )�	�

 ��� 	�	(.7	F<� .���� 6	&G  	�N��	��5	� �� .��8 ���( U�&i
 

���=7 E( D>  	��	&�
 K	&
 �� N)�	� �� 1��� 1�� � � �N��<� 

���� B�	�c*7 ����� b#�$ � ���� a�� �� �*�� E( D>  � D�7 .

���� �� 6	p7 � .�OZ���7 �� .��8 ���( U�&i
 � D�7 �0�7

 �&�< N	�	(.7	F<� �&�< � +(.�� ��)� �� T:P.� .� N���( .F� 

��)� ���.� .� ��)� �� n��	� �� ��/I)�	� �� 1��� .� .� 

� � �	M� E( D>  .����� �� E( D>  )��� +( �Z�0��7 ����7 

)M� �)�	M7 .�� .��8 ���( U�&i
 � D��7 ����� b#$ +(  ��

7	F<� ��)��� �� 	���	(.�.��� .� N���&�< �� +(.�����/I.��� .� N��

��)� �� T:�&�<O.� .� N���( .F� � .�� .� u�( A  E�� �&8 

n��	� ��_	�(.V
 O�	&�
 �� 1��� .� .� OZE( D�>  �0��7 ����7 

1� � .���� ��QZ.��8 ���( U&i
 E( D>  )��� �0�7 ���7 

	! "�#$ A  .*&8 ���5�(+��� ���� .
.����� b#�$ +(  �� 

A  .�*&8 �8)��  Nn��	�� �� .�8 ��( E( D>  � D�7 +(.*M���/I

�	&�
 �� 1��� .� .��Z��� �0�7 ���7 .�	�&�
 +��� ��8 ��? ��

 ��	��5	� �� .�8 ��( U&i
 � D�7 .2� A  	��	&�
 .(	$ � )�	�

 ^[*5 ��=7 � � a�&i7 A  � 1� � ��/� )S�� u( b#$ �� 


0	�� 	��	&�
 n��	�� ��	��5	� �� .��8 ���( � )�V7 +(. )�Q/I

)S�� (�&�< ��
.
 �� �: A  )=� �T:)IQ/I)�S��(N��( .F� 

)Zf/I)S��(N�&�< +(.���)Z�/I)�S�� (	��	(.7	F<� �)fh/Z

)S�� ()�*� � � .
 )6�)/ Q.(

��� ��	�5	� �� .�8 � )V7 �� ^[*5 �	�n(	�*� 	�� W��*;7 �

��7 �	VV'7 -$�
 �)7: 1$�W�*; )ON�NIPNOO�O�(��

�� � 1�V�	#7 B	��8.7 K	�
�  .(	$ ���7 ..�F< � )OP(E( D�> 

 _[7	8  � B	�8.7 �� .�8 � D�7 ��.�8 � ��G � �*�� � .(@! ��/�
 

�7 +(  %�<� �8 1$ gz.�� ��8 1�$  +(  �<	�� .���7 +(.�5:

 .�8 6	V*�  � T@/ ��7 )���	� .�� .��8 ���( � )�V7 ����� 0	��

��	�5	� � �	�F&� � A	�L< 	�$�	� n(	*� 	� n��	� )f(�.�8y �

)O�(�� � 1V�	#7 .�� .��8 ���( � )�V7 ��8 1�$  �)� � ��G

 ��	�5	��7����� ��� %&'
 +��=
 � .� ���5 }5	� )� �


 )�	� B	�8.7 �� )OQ.(.!��8 .2� o�? )�(N���( � )�V7 ��*
� 

)�	� 0	� z.� ��.�8N�� 	( � 3()$ ��( � )V7 ���� 38 ����� 0	

 � 3�$	*! ��( � )V7�&��� .�8 ��( B�	�5 U�	7 )� �
N+( .�	�� 

�: ����� ��� %�&'
 1�G �8 1$  �)� � ��G n��	� ���7 ��

��G ��	��5	� �� .�8 ��( � )V7 ���� 0	� 3��N+�(  ��� )(	�� 

A   � .��8 ���( ���)�� 	�
 1�$  ��	�
 n��	�� ��8 1$  %�<�

 6��$ 3$[!�*�$ ��5 �	�N/ ��=( 	(.> �8 � �F�<��	*7 �	�)�(

1$  K	i�  6	� ��N)(	&� ~�	5 )O�.(

W.[� �4<Y� -� 
��  -34 ��	#*	  �+ -

+�L�	�7 ��(	V7 ��� �8 � � �	M� 	��	�� )V7 �� E(	7A: ���7 �

k�	� ��	�5	� �� .���=7 B�	c
 3� )��� � � � .)�	�� �	�&�
 ��

 k� � )V7 +(.
0	�.)d/OP���7 8 �� K.� u�M5 ��	�7 K.���� (��

��	�5	��( .F� �: +(.*&8 �)d/I����7 ��	7 K.����8 �� K.�

uM5 (��� 	�	(.7	F<� ��	�5	� �� .����� b#$ ��OZ����7 

N�0���7 ��k� � )��V7.����=7 E�	��8 n��	��� ��	���5	� �� �� � � �

 ��� .(	$ ��	�5	��	���=7 E( D>  1�� � )�	� �� 1��� � � .

������ b#��$ ���Z�7��k� � )��V7 N�0���7 ���� ��	���5	� �� .

� T:�&�< N	�	(.7	F<��( .F� ���=7 E�	�8 ��	��5	� �� � � �

�&�< ��=7 E( D>  +(.�� ����� b#�$ �� 1��� � �OZ����7 

)�M� �)�	�M7 �.���R
 n��	�� ��	��5	� �� � 1� � �0�7 .��

���� b#$QZk� � )V7 N�0�7 ���7 ��� �&� ��	�5	� �� .�	�

�	� D/ ��� n��( .F� ���� b#$ �� 1��� N�ZN�0��7 ����7 

��=7 E�	8 1� � � � .��.(	�$ � )�	�� �	�&�
 +��� ��8 ��?

 k� � )V7 .2� A  	��	&�
 ���=7 B�	�c
 ��	��5	� �� .���/� � �

 ��� +�� D�� 	��	&�
 a�&i7 A  � 1� ��	�A E(	�7A: ����7 �

�k� � )V7 .2� ���=7 ^[*�5  N��	��5	� �� .�$ �� � � u�( b#

1� � ��/� )S�� )6�)/ Q.(

6�)/ n(	*�Qk� � )V7 B�	c
 A  �8	� N��� ��	�5	� �� .�	��

� n(	*� 	� �8 1$  E(	7A: ���7 �� [>�*�$  -�$�
 �)7: 1$�

� �	F&� )OI(1�V�	#7 B	�8.7 K	
�  .L(� � n��	� 	� �#� � ��

�� � .� )��V7 E�	�8 ��� .��i�7 ����� ��8 1��$  �)�� � ���G 

����k��� .��	�����5	� �����7 ������� )h�d(+����(  �� �����8 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.4

.1
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                               7 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.4.1.5
https://iutjournals.iut.ac.ir/jstnar/article-1-357-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��	�! /�	"#�� $%&' 

�O 

��<_ W.-�� �4<Y� -� 
��  
	8�	��A -34 )f�* �+	� </�+ ((��) ��	#*	  �+ 5	��-� 6�"7� 
	8 

���� B	�8.7 �	� 

	�	(.7	F<� +(.���&�< T: �&�< �( .F� n��	� 

+�L�	�7 
.�8 � )V7)uM5 ��	7 )S��(

6�7 ���7

NaCl.*�< �� 

P/Z A I�/Z d PO/Z d O�/Z d IQ/Z d QI/Z d Z

hd/Z B �/Z c dO/Z c hd/Z c fO/Z c fd/Z c OZ 

Ph/I C �O/I b P�/I b PI/I b If/I b IQ/I b �Z 

IP/O D fI/I a hP/I a P/O a I/O a Q�/O a QZ 

fh/Z E Z�/I D IQ/I B Zf/I C �Q/I A +�L�	�7 

��*$ 	( W(�� .� ��N+�L�	�7 	��� z�D� 4.*M7 ^�.� � � � ur�8 	(Nb#$ �� I%��=7 ^[*5  +F� � ��7A: )�� )� � �.

� n(	*� 	� 	��
 E(	7A: ��� � 1�V�	#7 n��	� ���7 �� �)7: 1$�

 ��� .(	$ �� ��	�k� � )V7 N	! "�#$ �� .(� E( D�>  ����� +�

 1$  �*>	( E�	8 ���� .
0	� "�#$ ��.��n(	�*� A  ��8 ��?

 E(	7A:�7��� B�	c*7 �	*>� �� � �
�	��� B	��8.7 W�*;7 �

4	5 �� ^.\7 38 .S	�G T@/ T���/ �	� )��F�: (1�'


 3� � �$	�7 1�c�8 	� T: 	� ��	��: -( .� -( .�� 1'
 +��r

 �.�� ��! ����� W�*;7 "�#$ ��	� T: 	� ��	��: .+�(  .��

 �(	� ^.�\7 38 .S	�G �.��	8 � ��S�
 �� �	$ )����� a��� 

��	��: T: 1�c�8 � 4	5 -( .� � B	�8.71� � .2� )7  � .

��	
� �+	@"�4 +��� 

1. Al-Harbi, A. R. 1995.  Growth and nutrient composition of tomato and cucumber seedlings as affected by sodium 
chloride salinity and supplemental calcium. J. Plant Nutr. 18: 1403-1416. 

2. Behboudian, M. H., E. Torokfalvy and R. R. Walker. 1986. Effects of salinity on ionic content, water relations and 
gas exchange parameters in some citrus scion-rootstock combinations. Sci. Hort. 28: 105-116. 

3. Cooper, W. C., B.S. Gorton and E. O. Olson. 1952. Ionic accumulation in citrus as influenced by rootstock and 
scion and concentration of salts and boron in the substrate. Plant Physiol. 27:191-203. 

4. Cooper, W. C. 1961. Toxicity and accumulation of salts in citrus trees on various rootstocks in Texas. Proc. Florida 
State Hortic. Soc. 74: 95-104. 

5. Dahiya, S. S. and M. Singh. 1976. Effect of salinity, alkalinity and iron application on availability of iron, 
manganese, phophorus and sodium in pea (Pisum sativum) crop. Plant Soil 44: 697-702. 

6. Doering, H. W., G. Schulze and P. Roscher. 1984. Salinity effects on the micronutrient supply of plants differing in 
salt resistance. Proc. of the 6th Int. Coll. for the Opti. of Plant Nutr. Montpellier, France, pp: 165-172. 

7. El-Motaium, R., H. Hu and P. H. Brown. 1994. The relative tolerance of six Pronus rootstocks to boron and salinity. 
J. Amer. Soc. Hort. Sci. 119: 1169-1175. 

8. Ferreyra, R., A. Aljaro, A. Ruiz, L. Rojas and J. D. Oster. 1997. Behavior of 42 crop species grown in saline soils 
with high boron concentrations. Agric. Water Manag. 34: 111-124. 

9. Garcia-Legaz, M. F., J.M. Oritz and A. G. Garcia-Lidon. 1993. Effect of salinity on growth, ion content, and CO2 
assimilation rate in lemon varieties on different rootstocks. Physiol. Plant 89:427-432. 

10. Grattan, S. R. and C. M. Grieve. 1999. Salinity-mineral nutrient relations in horticultural crops. Sci. Hort.  
78: 127-157. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.4

.1
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                               8 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.4.1.5
https://iutjournals.iut.ac.ir/jstnar/article-1-357-fa.html


34(��) ��	#*	  �+ ,-.� �� -/	
� 01�2 -� 
��  -5	��-� 6�"7� 
	8 

�P 

11. Greenway, H. and R. Munns. 1980. Mechanisms of salt tolerance in non-halophytes. Ann. Rev. Plant Physiol. 31: 
149-190. 

12. Hassan, N. A. K., J.V. Drew, D. Knudsen and R. A. Olson. 1970. Influence of soil salinity on production of dry 
matter and uptake and distribution of nutrients in barley and corn. II. Corn(Zea mays). Agron. J. 62: 46-48. 

13. Hewitt, A. A., J.R. Furr and J. B. Carpenter. 1964. Uptake and distribution of chloride in citrus cuttings during a 
short-term test. Proc. Amer. Soc. Hort. Sci. 84:165-169. 

14. Izzo, R., F. Navari-Izzo and M.F. Quartacci. 1991. Growth and mineral absorption in maize seedlings as affected by 
increasing NaCl concentrations. J. Plant Nutr. 14: 687-699. 

15. Knight, S.L., R. B. Rogers, M.A.L. Smith and L. A. Spomer. 1992. Effects of NaCl salinity on miniature dwarf 
tomato: I. Growth analysis and nutrient composition. J. Plant Nutr. 15: 2315-2327. 

16. Mass, E.V., G. Ogata and M. J. Garber. 1972. Influence of salinity on Fe, Mn and Zn uptake by plants. Agron J. 64: 
793-795. 

17. Niazi, B. H. and T. Ahmed. 1984. Effect of sodium chloride and zinc on the growth of tomato. II. Uptake of ions. 
Geobios 11: 155-160. 

18. Page, A. L., A.C. Chang and D. C. Adriano. 1990. Deficiencies and toxicities of trace elements. Agricultural 
Salinity Assessment and Management, Chapter 7, ASCE Manuals and Reports on Eng. Practice No. 71, ASCE, 
pp. 138-160. 

19. Rahman, S., G. F. Vance and L. C. Munn. 1993. Salinity induced effects on the nutrient status of soil, corn leaves 
and kernels. Comm. Soil Sci. Plant anal. 24: 2251-2269. 

20. Ruiz, D., V. Martines and A. Cerada. 1997. Citrus response to salinity: Growth and nutrient uptake. Tree Physiol. 
17:141-150. 

21. Stoffella, J., Y. Li, R. Pelosi and M. Hamner. 1995. Citrus rootstock and carbon dioxide enriched irrigation 
influence on seedling emergence, growth and nutrient content. J. Plant Nutr. 18: 1439-1448.  

22. Walker, R. R. and T. J. Douglas. 1983. Effect of salinity level on uptake and distribution of chloride, sodium and 
potassium ions in citrus plants. Aust. J. Agric. Res. 34:145-153. 

23. Walker, R. R. 1986. Sodium exclusion and potassium-sodium selectivity in salt treated Trifoliate orange and 
Cleopatra mandarin plants. Aust. J. Plant Physiol. 13:293-303. 

24. Zekri, M. 1991. Effects of NaCl on growth and physiology of sour orange and Cleopatra mandarin seedlings. Sci. 
Hort. 47:305-315. 

25. Zekri, M. and L. parsons. 1992. Salinity tolerance of citrus rootstocks: Effect of salt on root and leaf mineral 
concentrations. Plant Soil, 147-181.  

26. Zekri, M. 1993. Salinity and calcium effects on emergence, growth and mineral    composition of seedlings of eight 
citrus rootstocks. J. Hortic. Sci. 68:63-70. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.4

.1
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.4.1.5
https://iutjournals.iut.ac.ir/jstnar/article-1-357-fa.html
http://www.tcpdf.org

