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Table 1. Cultivated area and tomato production in Iran and Fars province (2017)* 

[� ;-4     

    Cultivation type 

��r�A�"  

Greenhouse 

�i�"  5�3N  

Farm  

  

JK< 3�� ;-4  5�h���  0�&7� 24  JK< 3�� ;-4  5�h���  0�&7� 24  

Area under 

cultivation (hr) 
Production  

(kg hr-1) 

Total 

production 

(kg) 

Area under 

cultivation (hr) 
Yield (kg 

hr-1) 

Total 

production 

(kg) 


�G<� 

g��� 16 213125 3410000 16134 55369 893316 
Fars 

province 


���� 
9/782  278402 217968.3 125531 42617 5349705 

Iran 

:* �G��A�� 3� ������N 3�	�-4" )1 	 2(.  
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A7�U!���! �5 �!" 5�< ��A55� )13( .  

/7> &7D��� �� 
�����\ �	���" 
�3��D t��� �Y���> A.�&� �� 	7� A7�U!� D�! �6&�e A ��� �57�U!��! �Y�� 	�> F��Q 

���1G<� A7�� ��. ��=   ;X�� 	 
�3�� D�5�< o	��5�� �4  [��Y� �57Y  5��G�� C�� t���
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1- Priming                                                            2- Endo-beta- mannonase 
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 ��� M�X �5	��
�  	;]�< �5���!" ����  5���73�  ;�6Q 
N �5������. �5  M�<1999 DMusa 	 
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 g�<� �� �4 ��G��5G7���!" ��;<5 ���N �5�!��YG-4"  O�] �� o5vB��	�X"  DW�� g�/7>&7��� �� cN �!�@�"  �� 5�r

 F��8 A ���1G<� �^<�& t��� ;��<7
�!�  	A.�&� 
N C<����!  .;<� ���A.�&� �7= �\ �& �< �< 3	��e �& �5�G�� x��& 	 

 �����1� b��& 2��Q� �� D���7� A7�U!���G�� ���1G<� 	 �!�� A7��  �Y���> �;�� .
	Y�� �� 47% �Y���> �����& �5 DM�R� 

�!��G4��" T�& M�R��7��!"  ��!�-� ;�y�5�A��.   

G7���!" <�����!" Rinku  
���h�! 	)21( � 
�-� �4 �!5/7>&7��� �@��!" ���AB���  F��  �� cN �5/7>&7��� 

�� cN  	�5 �5 \��� ���R�����  
���� ��/7>&7��� 3�G6� ��� t���  � �5 �4 ;<�A.�&�D  _]��A.�&�D �7B�7=  F��

 
��3A.�&�D � M�9��- D�j9�Q�< M� 	 �jE!�j7= A ���1G<�7�U!� �!5��b� ����. E!�j7= /75�b�-  �4 ;<� ���/7>&7��� 

3�G6�  �� ;�6/7>&7��� �� cN �!�T�" � ;�y�7�G-" �G��5 .;<� /7>&7��� �!�@�" ���AB��� ] ��7
��6 �!�@�  �5

 M�����/� &�7=� �A7M�h1 )PEG(  6000   �� !5��!� �	��� )o	� /7>&7��� Y�<�" (	 �5 ��	�W�4�; c�9�� ��   F��24 

;��< �5 ��5" 25 ���5 6�<7g� 	 �5 ��bj JK< ��5�� u�Gr� )10D 15D 20 	 25 ���5 6�<7g�(D 5��b� t��� ���1�  	

 ;��<A.�&� �!�@�" ���AB��� GX� �!��5 �5" �7� b�7�� ��� <�; .�!��5 �5" 10  	15  ���56�<7g�D �7B�7= A.�&� 

 �5�!�@�" &7��� ! o	� �� ���7<���7
�  	/7>&7��� Y�<�" �^� ��9 �����5"  3� �Gb��!�@�"  
	�� �!��/7>&7���  �5��

;<� )3.( 
N 3� �4 ���5���!" ����� /7>&7��� ���� �/� &�7=� �A7M�h ��A ;�� ���  ��	��. �!��-4 �5"  �^<�& M�X �5

 �5��G<� 2��Q7��G6 )15(D  3� �5��G<��5���!" 4 2��� Dg�G<5 �5 	 
�3��73�G���4 D
��� 6�47DE 7F��G <�G/7E 5��� 	�
� 

�<�E ��F��0�<2 � �5�= >!	./  .5�� �? ��  

47
�3�G �\ �/� ��4�<�� &�47�� �� M�h0�� ;��5 ;<� �4 3� �<	�/�!" �	���"  �!5����" �5���� �� ;<5 ��N�� .&7��� 

�!�@�" ���A �� 47
�3�G t��� �Y���> ;�	�1� �� �7���"�!" �Y�� 	 Eb��> 47�7; �!�@� �� )22(. �!�@�" ���5��37�� �4 �5 

47
�3�G �9����� �	 F��Q �5 D��A.�&� � �5 DA.�&�0 5�h��� D7D3�I 5�h��� �70��7\<�7� � JK< 	�M	��G<�7\<�7� 

�Y���>  
�-5�5� )23( .7F��G <�G/7E 7Y �\ 4�&7C ��� C<���" /7>&7���  .;<� �!�@�7F��G <�G/7E ��Y�� t���>  _]��

��7� A7�U!�
3	 D�! � \-] 	 �&��-  	 F�w���1�  ;?�� �5 M�R��2  	5%  F�� ��12  	18  ;��<��D E!�j7= �Y���> 

�� _]��7� A7�U!� �� �!7Y �� ) ;��5 M��54���4 .(�� 6�47E )2CaCl( D7F��G <�G/7E �< �	��4 	�E �� 3� ���5���!"  
�	���

 �5 5����4�/ 
�3�� 	/7>&7��� �� �����)25( ./7>&7��� ���4 ���� 6�47DE �47; 4 	7�7; A.�&�  �� 3�9 �� �T� 8���!�;� 

��h��Gh0  ���A �5�77d& 5�5 )22( .�5��G<�  3����4�� 6�47E �< �	��4 	�E ���" /7>&7��� �!�@�" �-A7Y )Coriandrum 

sativum(  �5B�7oY 2��& ��� ��"  �� o��YA C<���)7 .(  

�\ 4�&7C 2��Q 2X �5 DcN Menadion Sodium Bisulphite )MSB ( ������ / �47>	 3�<���G7= K3 z��Q 3� 	 ;<� �!

A 	7
�!� ����A ��� ��. ��= 4�&7C �\ 64�7� ����4 �Q" ;<� �4 ��<	 ��97^� �5 <�����!" 64�7<��7
� �5 D
�����G6/ 

A7D
�!� z��Q�G4�� 	 �!" �5��G<� �!�� )9(	� ." �@� 5����4"MSB  ov&�!" 3�5�" ���� ) ;<� ���6� .(�= �5�� 	�" 

 

1- )1On+2n+4nH2CPolyethylene glycol (                                 2- Bisulphite (MSB)Menadion Sodium  )5O2S2Na(  
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>�&�!" �7�A �5 ���< >�& ���� 3� D��37�U!�  F�wT�&7�  5����4 	 �G��5 ;�y�
N  F��  ��/7>&7��� �@� �Y�� t����> 

A 2��&7�U!��!" �� ���< �� F�w )19(.   

�����; ��� >�&" o	� 3� �5��G<� ���!" �� 
�3�� 	 �5�<7� /7>&7��� �@����" c��G��@/��� ;<� �� �a�X >!	./ .

� g�<��= a��7�  �4/7>&7��� ���A �@�B��� ���� ���& 
�����\ o	� 
�3�� 	 �5�<D ���4�� � �5��G<�cN 3�!"  	 ���

-r� 5��b� �� S��^G��7�� 	 �5 0�&7� ��= M�R�� Eb� ��7� ����D /75�b�-  ���� 	��. �5  c�rG�JK<�!" ���"  	�5���!" 

�7�7��� /7>&7���D ^a	7; �4� 0�&7�  
�h�� 	��b�A7�" 
�3�	�-4 3� G7���! 5�� �? ��. 

���% '�	 �
(  
  ��= ��3N�> �5 ��3N���B- >r� 3�;6�	���"  ��h-!	./ ��r�A 		�g	�<���� A7!��  ��h-�53�	�-4" � ��B-�573�� 

C0�Q �5 ��3N�> ��G4���2 �/ ���� P�9 O����!" �5�R& 2��4�  2���16 &7���  ��� JK< �< 	" cN  2���2/2 D4  	8 

<5�3�H��  �G� ��	 �< ���h&  .;<� ��� �����!�@�" 1F ���AB��� ��� EQ���� �� 3��A��� ��G^�1 �]����" 5�A�� .�!�@� 

 M���� ��1  %!7���4�I�� �<�E �� F��15 Q57�1 �53��A�� �� 	5 cN �� HI< 	 ��K1& �7�  ��� �<�-�N�� .��� @��!� �� F��

24  �5 ;��<M�����!"  \����4�� 6�47DE �	��4 �<�E  	7F��G <�G/7E �� ;?���!" 25 D50  	100 �7�� �W�� 	 ;?���!" 

30 D20  	10 �7��  �W��MSB 	 ��  F��6 M���� �5 ;��<�� ���! ;?���!" 2/0 D4/0  	6/0  � �5E�X �� 
3	 47
�3�G 

��5 �5" 25 6�< ���57g� >7/���7& ��� )5 D10 D18  D23( 	 3� �!�@�" /7>&7��� �� ��-
���� �!�� �5��G<� ��.  

  

 M	��2- M�����!" �7�7���  �G�� ��4 �����" /7>&7��� �!�@�" ���AB��� �9�� 
��3 F�� 	�	"  .�!�@� 

Table 2. Chemical solutions used for tomato seed priming and duration of seeds soaking.  

 M����/7>&7��� �	 �9�� 
��3 F��"   M����/7>&7���  
F��  
��3

�9���	"  

Priming solution  
Duration of seed 

soaking (h)  Priming solution 

Duration of seed 

soaking (h) 

CaCl2(100 mM) 24 KNO3(25 mM) 24 

CaCl2(50 mM) 24 Control(Distilled water ) 24 

CaCl2(25 mM) 24 MSB(30 mM) 24 

NaCl(100 mM) 24 MSB(20 mM) 24 

NaCl(50 mM) 24 MSB(10 mM) 24 

NaCl(25 mM) 24 Chitosan (0.6% w/v) 6 

KNO3(100 mM) 24 Chitosan (0.4% w/v) 6 

KNO3(50 mM) 24 Chitosan (0.2% w/v) 6 

  

  ���5� �5�!�@� D ��  @��4 3� �5��G<� ��� cNA7�" ���. ��! �!�@�" &7���  ���H/ 3� B�N7�" 0	�7D� �� F��48  �5 ;��<

��&���h� ��5 ��" 25 ���5 6�<7g� �G��A ���Q  	����9 2��4 .��� \-] ���"  M����&7��� ���"M���� 
5�� �� ���& �� D 

��a 	 e����C ;��T ���" ^&77= b& �5 cN �� \� ;�67� ��� M���� DM�����!"  5���73� b& �K] 	 
��3N o	� ��7� 

5�A���5 .  ��G�����1� ��!�; �Gh0��h� ��r�A �5 �5��G<� 5��� cN�!" -�5h3�	�-4 ��"  ��� �<�3���A7�"  �4 ��G7���!" 

��7�  ����� 	  E! ��2/2 <5� 3�H�� �� �G� ���� 	 ���N ;<5& 
����7��� M	� ��� .�� ��?��" b&7� M�����!" 4  	8 <5� 

3�H��  D�G� ���!���1�" �< �	��4 _r-��E  {��] � �5 ��99/99  ��100 �7��07�G ���) cN" 2/2 <5� 3�H��  (�G� ��

�5	Y�� � 3� �5��G<� �� 	 ���7�hD  \���2��4��9  M���� 	 �� 2X cN �5�;]���h ��.��N ;<5 ��!�; �Gh0��h�  �� M����

 ���N ;<5�3���A7�" � 	 ���= <� 
��3 �& 2��7
�  .�� ���h& �? 5��� M���� �����1� 335/3 0 �5 ��A7�G ���" ���" 4 
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 	133/5 ��� ��A" b&7�  ��� M����8 <5�3�H�� �� �G� ;�T 	 5��� �5��G<� ���Q ;��A.  D���5� �5���" <���� �!��G4��" 

A.�&� 5��^& D10  �� ��A��� F��  �� D�	�A �! 3� �@�W 	5�� ��  @��4�  
��3 �& 	 ��� �����//7���> ���-\G-& �5 �j�!" 

��3N�!�B-� �� �KQ � G�<� ���bB �G�" � �5 .����= ��X��D ���" & g�<� �� ��� cN 3� �5��G<� ��7�!���" ��3N�D>  M����

.�� �! ��  \G-&5 �7�� 07�G & �� |���� ��� M���� 3�7���  �? 5����5	Y�� ��9 �!�@� .��" 	�" ��  @��4�  ��G��A ���Q

 
��� c�9�� =�a �4.��- �	 �9�� \G-&�! �& �]N�= ��X�� ��3N�> �� &7��� D�9���� ��F��  �
�6h c�9�� �B�G��5 

���. \G-&��5 �5 �!" 25  ���56�<7g� ���bB"  	53�� ��3	� F��  ����  	���1� A.�&� �;��55���5��" �� .�;��55�

��5��"  �&10 3� �^� 3	� 0	� ��!�-�7= A.�&�  ���5��;��. ���" A���7�" <N 3�7C ���-�jD �!�@�" .�&��� ��}�5  3	� �5)

A.�&�( 
���A �� 21G�� �!��� ��& 	�n  ;��4�;��55� ��. ��7V ;-4 
���A �!3� D�<�� Dg� O�]  �5�/M��3W�/ D�;  	

X 5�47��� b&7� 	 �53��A�� ���. 0	�7= �N7��" /7> 3� ;��4 
���A�! ��� ��� M���� 3� �5��G<� �� 	" & �!7��� ���"  �5��N

3�<" � 	�5��  E4��&5��� 73� 	 �5��N3�<"  �@� �G6����� �	5 .��7= �N7��" ��}�5 
N 3� �^� 	 ;��4 3� �^�D  �!��bj 3	� 

����h �� 40 �7��07�G  ��� M�������� ��. ���"  ���47�� �K] 
��<�" ��3N�D> ��� ~�X =�a�V �
�6h ��5)" 25  ���5

6�<7g�  	8 ��& ;��<�h�  	16 ���	� ;��<��(  D��r�A �54 ;��4 3� �^� �G�!  )17(D ;��5�� ��A��� F��  �� 
���A �! 

��. � ��G����- cN ;-& �5 �!��2��4��9 �b �5 	 �G6��; 3 �5�� � cN7� ����9 2��4 �&7Y �� 
N 3� �^� .���F�� �\ 

��  �5 ;��<��!" G<v/7h� ��5 �5" ���bB x�&�"  �-G6� 3� 2 �X cN �& ���� ��9 2��4  \-] 3� H/ .5�� \-]

��a� cN 
���D � �& 
3	��-  �Q�< 	�3���A7�" ��� 	" ^&77= ��� D\-] 
3	��5 �� 
	N �5 �!" 105  ���56�<7g� 

�� F��24 ���bB ;��<"  	��2��4��9 � \-] 
3	 .��� \-]��- �3��� �Q�< 	A7�" 	 �;��55� �� .�5�5 �5��G<� �� �!

 ��Y�� �� 3�GenStat 	�4�	"  	G7���! <��� 5���� .;��A ���Q  

   g�<� ��<�����!D �a�C  ;��<A.�&�1 )CVG( D  _]��A.�&� 2)GI( D  _]�� `�A.�&�D )GRI( 3 � 	7B�7=  F��

 
��3A.�&�4 )MGT (�� g�<� ��M���!" !���� V<�& ��� �f���7��  
���h�! 	)12( 5�A ��<�����.  
CVG =100 × (∑ Ni)/(∑ NiTi)  

)Ni : 5��^&�!�@� ����  3	� �! �5 �53  	Ti  o���� 3	� 5��(.  
GI = (7×N1) + (6×N2) +…+ (1×N7)  

)N1  	N2  5��^& ...	�!�@� ����  ... 	 �	5 DM	� 3	� �5 �53 (.  

GRI=
�


+

��

�
+ ⋯ +

��

�
  

)G1:  � �5A.�&� M	� 3	� �5  	G2  � �5A.�&� �	5 3	� �5( .  

MGT� =
∑ ��

∑ �
 

)N :5��^& �!�@�  3	� �5 �53 ����D  	 ��D ���� 3��N 3� 3	� 5��^&  �� �3  ����(. 

  


)��* +,� �  
  G7���!" Y�& 3� 2 �X�� ��	�H� �T��!" ���"D /7>&7���  	>�h�!�� ���"  	/7>&7��� �� A.�&� ��!�@  	��� 

A7�U!� �!<����  .���a�C  ;��<A.�&� )CVG(D  _]��A.�&� )GI( _]�� `� DA.�&� )GRI(D �7B�7=  
��3 F��

A.�&� )MGT(  	E!�j7= ��0���!" ��� 2���   �& 
3	�Q�<D 	Q�< \-] 
3�D 
3	 �&���-  	� \-] 
3	�-� �7�B� T�&7� 

F	��G� �^� SvG]� 	���5 &7�!��� ��.���� 

  <��� �5� JK<�!" u�Gr� ���"  [� =G��A �? �5 
	��/7>&7����! D��!�-� �� �Y�� �� �4�> ���"�� D��9 �^����5" 

 3����1� �&�� ���\-] 	 �& 
3	 	 �! � 	 �Q�<��-  E4��  SvG]� 	�^����5" � �57= JK<�!" ���"  5��	5��5. ��� �5" 

 

1- Coefficient of Velocity of Germination                    2- Germination Index              3- Germination Rate Index        

4- Median Germination Time          
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4 <5�3�H�� �� �G� >!�4 41/68 	 46/83%  	�5 ���" 8 <5�3�H�� �G� ��  >!�424/84  	38/96% ��&�&7C �5 
3	 

�& �Q�< 	 ���- ;�6 �� ���" 2/2 ��!�-� ��� ;<�. E!�j7= 36/63  	61/80% � 	 �Q�< \-] 
3	 >!�4��- ��� �5" 

4  	���1� 16/83  	08/96% � 	 �Q�< \-] 
3	 >!�4��- ��� �5" 8 <5�3�H�� �� �G� �� ;�6 ���" 2/2  �� ��!�-�

� �4�= F	��& JK< �5 �!1% �^����5 5�� )2h� 1.( ��=  [�a�������&  2 �X�!�T�" ����  	������ ���"  ��A.�&�  ��� 	

A7
�!� ����  ���� 
N 3� �4��
��&  �5 MvG]�A.�&�D ��
5��] E! � \-] 
3	 ;�6��- ;�6 	 �Q�< ��+K/+Na  �5 ���- 

	 �Q�<D �Y���>  5��� 
��3 F��73� ���" A.�&�D 6�G/ >!�472  M5�^& 
5��] E!�� DcN��� ��6� 	�7; ��� )24(  �� ��

 .5��  

  <��� �5� �!�T�" ���" �!��G4�� ��" A.�&�  ��!�-��� � � ��G4�� ��bj �4�  ;��< 2���A.�&�D _]��A.�&�D  `�

_]��A.�&�  	�7B�7=  
��3 F��A.�&� �@��! 3�� �!�T�" ���� ���" �5�� � .;<�7�G-�= T�&7� ���� � |���� �GRI  ��

���1� 04/62% ��� �5" 8  �� ;�62/2  
N 3� �^� 	GI ;�6 �� 37/51% ��!�-� ��� ;<� �4  JK< �51% �^����5  �5��

 .;<��G�4�= �!�T�" ����  �� |����CVG  	MGT ��&�&7C  �����1� 74/18  	36/20% ��� �5" 4  �� ;�62/2  �5�G�� x��&�

 JK< �5 �4 ;<�5% �^����5 � F	��& .5��7= JK<�!" ���" 4  	8  5��� �5GI  	GRI  JK< �55% �^����5 0	�  {�R] �5

CVG  	MGT ��=  SvG]��^����5 5��.  

  <���� �!�T�" &7�!��� 	�" 
3	 � 	 �Q�< \-] 
3	 	 �&��- T�& =G��A �? �5 
	��7� ���"D � 
�-��!5  �4  
3	 �5

 \-] 	 �& �Q�<D &7�!���"30 �7���W�� MSB D �7
�Y 10/36D 6/0 3	 � �5� ��X� 47
�3�GD 98/31D 50 �7�� �W�� 

���4�� 6�47DE 77/31	 D 4/0 3	 � �5� ��X� 47
�3�GD 16/22  � �5 �Y���> 5 
�-�5� .�5 
3	 �& 	 \-] ��D�- 

&7����!" :50 �7�� �W�� ���4�� 6�47DE ���7
�Y 69/40D 6/0 3	 � �5� ��X� 47D
�3�G 63/35 D 30 �7��  � �W�MSBD 

05/39  	4/0 3	 � �5� ��X� 47D
�3�G 74/27 � �5 	  24 �5
3	 � 	 �Q�< \-] 	 �&��- &7�!���" :50 �7�� ��W� 

���4�� 6�47DE 30 �7��   �W��MSBD 6/0 3	 � �5� ��X� 47
�3�G  	4/0 3	 � �5� ��X� 47D
�3�G  ;�6�� � �!�

�7B�7= �&W��" G��5��G  JK< �5 	5% �^����5 �5�� )2h� 1( . [����G7���!"  3� ���N ;<5 �� ;��<&A.�� _]�� D

A.�&�  	 _]�� `�A.�&�   
�-��  �Gb� �4 �!5�= G7���! �� |���� 47
�3�G 2/0  � �53	� ��X� (W/V)4 D7
�3�G 

4/0 3	 � �5� ��X� ) D KNO3 (25 mM4 D7
�3�G 4/0 3	 � �5� ��X� D )CaCl2 (50 mM DKNO3 (50 mM DMSB 

(10 mM) DMSB (20 mM) 	 MSB (30 mM) 5��  ���Q �!�� 3� �&W�� �4G��A�� )2h��!" 1  	2.(  

 ��= G7���! 8�K�� �� <�����!" ]��� 
��B-!	./ 3� ���� Li ) 
���h�! 	16/ .;<� (7>&7��� �!�@�" 4 �� F�w7
�3�G 

�Y�� t����> A.�&� A ��� 	7�U!�� .;<� ��� ���< >�& �5 �!�= T�&7� ��0572 E4 
�� @/w����" �-� �5 ��5" �/7�= ;<� 

�4 �5 �b�; >!�4 F��6] �5 A7�U!�� 	 ;<� �G��5 M��5 �� �� �!�= [�a�� ��7� >��/ �!�@� �� �5���!" �a ���< ��

4 .����7
�3�G �\ �/� ��4�<�� &�47�� �� h0���<	�/ 3� �4 ;<� ;��5 M��!" �	N��" �!�@�" �5���� ��� ;<5�N�� .&7��� 

�!�@�" 4 �� ���A7
�3�G �Y�� t����> � �� ;�	�1�7���"�!" �Y�� 	 Eb��> 47�7; �!�@� ��� ;<� )28�!�@� .(" ��5���37�� 

�4 �5 47
�3�G �9����� �	A.�& F��Q �5 D���D � �5 A.�&�D 5�h��� 07D3�I 5�h��� �70��7\ <�7�(GA3)  � JK< 	�M	�� 

G<�7\ <�7� �Y���> �5�5 
�-) ��30 .(E!�j7= ��3� 4 3� �47
�3�G ��� �@� >��/ 
���� ��" �Y���> ��A���" A.�& 	� 

�!�@�" ;<� ��� �5��G<� ���D  ;?�� �550  �&150 � �5 ;�6Q7�7
� T�&7� �^�� ;?�� �5 	 �G��5 ��550  �� ;�6Q�7�7
�  

�7�G-�= �T� �� �G��5  o��YA .;<�Benhamou ) 
���h�! 	6 (
�- 5�5 / �47>&7��� 4 �� �@�7
�3�G �Y�� t����>  ;�	�1�

<7�G67\ ��3�� ����� <�/ 	7A�� ���- �� .7F��G <�G/7E  7Y �\ 4�&7C C<��� ���" /7>&7��� �!�@�  .;<�7F��G �� ���&

;]�< �5 	 ��� c@� 3�<		��
�  3���� YN�E 7F��G 3�G4�5�1)NRT�& (7� ����  	 �U�!7= < n<�/7EG6 GN� 64�7
��  ��

�� M�^���) .33.( /7>&7��� �!�@�" c�G�N 
�5�A ;?�� ��6 0 �� ��A7�G 3KNOD 	�" A.�&� ��	 	5��G �<��  2��1� �5 >�&

���" ��� JK< �< �5" D��  4 	 8 <5�3�H��  ;�y� �T�G��5�� ./7> &7��� �!�@�" F�w ��F�� 12  	18  �� ;��<

 

1- Reductase nitrate  
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;?���!" 2  	5  � �5�/� &�7=� �A7M�h  	3KNO �Y�� t����>  _]�����1G<�
3	 D � \-] 	 �&��-  M�R�� ���1� 	 F�w

��  	 E!�j7= �Y���>  _]�����1G<� A7�U!�  ��7Y �� M��5 ;��5 . )9.( <�����!" |���� �� �7B�7= �5�5�!"  3� 2 �X

�!�T�" ��� 2��1G�" / 	7>&7��� �5 5��� 
3	 �& 
3	 D�Q�< �&��D�- 
3	 \-] �Q�< 	 
3	 \-] ��D�- � 
�-�  �4 �!5

�Gb��=  �� |���� �!�T�50 �7�� ���4 �W���� 6�47ED 30 �7��  �W��MSB  D6/0 3	 � �5� ��X� 47
�3�G,  4/0  � �5

3	� ��X� 47
�3�G 20 �7��  �W��MSB   D100 �7�� ���4 �W���� �<�E 25 �7�� ���4 �W���� �<�E,  50 �7��  �W��

7F��G <�G/7E  5��  �4��	��. & ��bj7��� �^� SvG]� �!�� �� M	����5" G��5��.  )2h��!" 4 D5 D6 	 7.( 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 1. GRI and MGT at three salinity levels. B: CVG and GI at three salinity levels. C: wet and dry shoot and root 

weights at three salinity levels. D: Effect of different pretreatments on fresh and dry shoot and root weight .
CVG: Coefficient of Velocity of Germination, GI: germination Index, GRI: Germination Rate Index, MGT: 

Median Germination Time. SWT: Stem fresh weight, SDT: Stem dry weight, RWT: Root fresh weight, 

RDT: Root dry weight.  
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Fig. 2. Germination index (GI) at 3 levels of salinity of 2.2, 4 and 8 dS m-1. 
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Fig. 3. Germination rate index (GRI) at three levels of salinity of 2.2, 4 & 8  dS m-1. 
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Fig. 4. The fresh weight of the stem (SWT) at 3 levels of salinity of 2.2, 4 and 8dS m-1. 
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Fig. 5. Stem dry weight (SDT) at 3 levels of salinity of 2.2, 4 & 8 dS m-1. 
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Fig. 6. Root fresh weight (RWT) at 3 levels of salinity of 2.2, 4 and 8 dS m-1. 
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Fig. 7. Root dry weight (RDT) at 3 levels of salinity of 2.2, 4 and 8 dS m-1. 
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Research article 

 

Effect of Chemical Seed Priming on Seed Germination and Seedling 

Vigor of Tomato (Solanum lycoperscium L.) under Salinity Stress  
 

F. Sharifi, A. Afsharifar and A. Niazi*11 

 

 Salinity is one of the most limiting factors in agriculture in many parts of the world. In this 

research, pre-treatment of tomato (Solanum lycoperscium L.) seeds using some inexpensive and 

suitable chemicals including calcium chloride, sodium chloride, potassium nitrate, chitosan, 

and menadion sodium bisulfite (MSB) at three salinity levels of 2.2, 4 and 8 dS/m in 

Randomized complete block design was done. Then the effects of salinity during seed 

germination stage and seedling growth of were investigated.  The results showed that under 

salinity treatments, 50 mM calcium chloride, 30 mM MSB, 0.6 and 0.4% w/v chitosan, total 

dry weight of stems and roots significantly increased to 37.51, 36.74, 35.68 and 27% 

respectively. On the other hand, increase in salinity levels showed a significant negative effect 

on shoot and root fresh and dry weights and drought tolerance indexes including drought 

tolerance, germination index, drought tolerance coefficient and mean of germination duration. 

Under salinity of 4 dS m-1, 41.48% and 83.46% decrease and under salinity of 8 dS/m, 84.28% 

and 96.38% decrease, in the fresh weight of stem and root compared to the salinity of 2.2 dS 

m-1 were observed respectively. Finally, the 50 mM calcium chloride showed the best results. 

These results might be related to the decrease of the time for endosperm induction, increase of 

embryo power in water uptake, change in content of sugar, organic components, and 

concentrated ions. These changes might cause an increase in germination speed and tolerance 

in unfavorable conditions.  

Keywords: Seed Priming, Salinpity, Tomato. 
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