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Fig 1. Effect of various concentrations of NaCl salinity on the fruit diameter of Hibiscus sabdarifa L. 

M4�1 -  �R�8?����� D�1E� ��� B��9 ����6 @�% ��A ��5O ��5� �YZ ��.  

  

Fig. 2. Effect of different concentrations of Nacl salinity on fresh weight of fruit Hibiscus sabdarifa L. 

M4� 2-  D�1E� ��� 8?� �R�B��9 ����6 ���� @�% ��A 	����> ��5O ��5� �% �3� ��.  

  

Fig. 3. Effect of different concentrations of NaCl salinity on the Seed fresh weight of Hibiscus sabdarifa L.  

M4� 3-  D�1E� ��� 8?� �R�����NaCl) (�3� ��@�% ��A 	����> ��5O �v� �%. 
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Fig. 4. Effect of Different Concentrations of NaCl Salinity on Dry Weight of Hibiscus sabdarifa L.  

 M4�4-  D�1E� ��� 8?� �R�����NaCl) (% ��A 	����> ��5O �v� j*b �3� ��@�.  

    

  �:��.�% 05]
�5� �X ��T5� �� ���� �5R�>�����  @�% ��A 	����> ��5O ��5� ;�� � ����
 7�9 ���� �6 >�> ��*

 ��T5� /��6�>����� �� ��5O ��5� ;�� � ����  M4�)5 � (  ��T5� 0��1*5��>����� ;�� � ����  ���� ���5% �> ��5�
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54/77  ��T5� /��6 �"�>�>����� ;�� � ����  ��T5� /��T�� 7�9 ���� .8��> ��5�

 05��1��C �� ��5O ��5�  M4�)6.(  ��T5� 0��1*5� 05��1��C  ���5% �> ��5�140 	�5� �H���1�6 �% �> 0� ���� ������5
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 �H��20  �H�� 	�5�8/74  �"�>
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C ��T5�	1���5:6�  ���5% �> ��5� M6140 	�5� 0��1�6 � �H�� �C .�� ���> ���� ���� ������5% �>B�05�A ���5% 140 

	�5� ���� ���� ���5% �� 8�:
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 D�1E����� 8��� /��65� 0��1*5� .
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C ��T50 ���� ���5% �> ��5� M6 ���5% �> 0��1�6 � ����140 	�5� �H��

 �������5% .�� ���>140 	�5� ���� ���� ���5% �� 8�:
 �H��9/22 05
�59�1
C ��T5� /��6 �"�>.8��> ��5� M6  

  

Fig. 5. Linear relationship of various concentrations of NaCl salinity on fruit TSS of Hibiscus sabdarifa L.  

M4� 5- �Y��� ���� D�1E� ��� 8?� �R� 	YbNaCl) ( ���>����� ;�� � ���� @�% ��A 	����> ��5O ��5�. 
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Fig. 6. Linear relationship of various concentrations of NaCl salinity on fruit vitamin C of Hibiscus sabdarifa L.  

M4� 6 - Y������� D�1E� ��� 8?� �R� 	Yb �NaCl) ( �� 05��1��C  @�% ��A 	����> ��5O ��5�. 

 

  
  

  

Fig. 7. Effect of various concentrations of NaCl salinity on the total antioxidant capacity of the fruit of the 

Hibiscus sabdarifa L. 

M4� 7-  D�1E� ��� 8?� �R� ����NaCl) (�	1
C 85��� ����5:6 @�% ��A 	����> ��5O ��5� M6.  
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Fig. 8. Effects of various concentrations of NaCl salinity on anthocyanin on the fruit of the Hibiscus sabdarifa 

L. 

M4� 8-  D�1E� ��� 8?� �R����NaCl) ( 05
�59�1
C ��% ��A 	����> ��5O ��5� M6@�.  

  

  ��51
��  ��*
	Yb 8�^� �Y��� >�>  05� 05��1��C � ;�� � ���� >��� F ����>��> >���  M4�)5  �6( .��51
��� 

;��� �> >���� 1 	� ��*
 05� �6 ��>	O+����� 	�S� 	]1:��� >���� 	b�� �> 	9��� >��� .8��> >��� ���> }��1


 >�> ��*
05�  ;�� � ���� �>�� �� ���5:6� 	1
C � 05��1��C  ;��1P� _Y9 �> ���> 	�S� 8�^� 	]1:���1%  >���

8��> .B�05�AF  �3� �� ��5� >��S% 05� j*b _Y9 �> ��> 	�S� 8�^� 	]1:��� ��5� �% �3� � i��9�6 �% �3� F�v�

 ;��1P�1%  .8��> >�����51
�� b �3� �� ��5� �% �3� 05� >�> ��*
 _Y9 �> 	1�^� 	]1:��� �v� j*1% >��� 8��> 

 ;���)1(.   

  

 ;���1- 	O+�� 05� 	]1:��� 7���p�S-�Y� >��� ���.  
Table 1. Regression value between studied traits. 
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����  

TSS  "��
#$�

C  

 %#&'

����(��  

"�&
���#&'  
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�	 �� ���  0,25            

�	 ��� ���  *0,4  *0,45            

���� ���  0,04-  0,15 *0,46           

              

����
� �� ���  *0,44  0,12 **0,5  0,26         

���� �� ���  0,31 0,07 **0,5  0,23 **0,76         

���� �����  0,33 0,22 **0,6  0,24 **0,8  **0,7        

����  �!  0,26 0,14 0,04-  *0,46  0,03 0,09-  0,24-       

TSS  0,34 0,28 0,06 0,11-  0,45 0,29 0,18 0,3     

 "��
#$�C  0,35-  0,35-  0,25-  0,13 0,44-  0,35-  0,22-  *0,4 -  0,8-     

)&���(�� %#&'  0,36-  *0,4 -  *0,4  0,11-  0,46-  0,32-  0,21-  0,28-  **0,7 -  **0,75  1  

"�&
���#&'  0,08-  0,08 0,31 0,29-  0,07-  0,06-  0,13-  0,02-  0,19 0,13 0,22 0,12-  

** and * ; significant in 1% and 5%, respectively                   . **  �*	�S� 75%�% �� :"�> j� _Y9 �> ��>� �"�> }�, � . 
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Research article 

 

Effect of Sodium Chloride Salinity on the Growth and Some Phytochemical 

Properties of Roselle (Hibiscus sabdariffa L.) 
  

Z. Nooralizadeh* and S.J.  Tabatabaie11 

 

 Salinity is one of the most common abiotic stresses that reduces crop production and is a 

serious threat to agriculture in arid and semi-arid regions such as Iran. Roselle (Hibiscus 

sabdariffa L.) is a very popular medicinal plant; therefore, studying the effects of salt stress 

on the yield and growth of this plant is of great importance. The purpose of this study was to 

investigate the effects of salinity (NaCl) on the growth and some phytochemical properties of 

roselle in various concentrations of NaCl (0, 20, 40, 60, 80, 100, 120, and 140 mM). The 

experiment was arranged in a completely randomized design with four replications. Roselle 

seeds were sown in a mixture of perlite and pumice (Pomedia) in 12 L pots. Electrical 

conductivity (EC) and pH of the solution were monitored during the experiment period. A 

given solution was daily added to the pots. Results indicated that phytochemical properties 

such as soluble solids, vitamin C, antioxidants, and anthocyanin were significantly affected 

by salinity. The concentration of vitamin C and antioxidants in 140 mM treatment were 

increased 74.8% and 5% compared to control, respectively. There was a positive correlation 

between antioxidant and vitamin C. Salinity significantly altered the growth of roselle in 

terms of fruit diameter and fruit fresh weight fruit juice, fresh weight of fruit seed was 

significant reduced by salinity the lowest fruit diameter and fruit fresh weight was observed 

in 140 mM NaCl. The reduction of plant growth was clear in salinity treatments however, the 

death of plant was not observed. According to the results of this experiment, the roselle plant 

has a tolerance of 140 mM to sodium chloride salinity.  

Keywords: Anthocyanin, Antioxidant, Vitamin C, Abiotic Stresses. 
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