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Effect of Chemical Seed Priming on Seed Germination and Seedling 

Vigor of Tomato (Solanum lycoperscium L.) under Salinity Stress  
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3- Solanum lycopersicum 
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Table 1. Cultivated area and tomato production in Iran and Fars province (2017)* 
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    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 
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1- Priming                                                            2- Endo-beta- mannonase 
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��h��Gh0  ���A �5�77d& 5�5 )22( .�5��G<�  3����4�� 6�47E �< �	��4 	�E ���" /7>&7��� �!�@�" �-A7Y )Coriandrum 

sativum(  �5B
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1- )1On+2n+4nH2CPolyethylene glycol (                                 2- Bisulphite (MSB)Menadion Sodium  )5O2S2Na(  
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Table 2. Chemical solutions used for tomato seed priming and duration of seeds soaking.  
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��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 
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1- Coefficient of Velocity of Germination                    2- Germination Index              3- Germination Rate Index        

4- Median Germination Time          
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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. 

 2h�7-  \-] 
3	)RDT( ���- ��� JK< �< �5" 2/2 D4  	8 <5� 3�H�� �� �G� .  

  

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

 �
-

�� 
�&

 

3	

)
��

A
(

R
W

T
 (

g
)

���7& >7/

Priming

RWT 8 dS m-1 RW 4 dS m-1 RWT 2/2 dS m-1

0.00

0.02

0.04

0.06

0.08

0.10

0.12

0.14

0.16

0.18

0.20

 �
-

�� 
\

-
] 


3
	

)
��

A
(

R
D

T
 (

g
)

���7& >7/

Priming

RDT 8 dS m-1 RDT 4 dS m-1 RDT 2/2 dS m-1

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
98

.2
0.

2.
9.

8 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

26
-0

1-
30

 ]
 

                            10 / 15

https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.2.9.8
http://journal-irshs.ir/article-1-319-en.html


�T� /7>&7��� �7�7��� ��  �A.�&�@� ...��� F��Q 	 

153 

      ��= <�����!  �� 8�K��G
7���!" ��3N�>�!" 6�7��"  3�
��B-!	./ �  ����3Singh  
���h�! 	)24(  	Aymen )7( 

�� .����<�����!" 5�^G�" � 
�-
� �4 �!5A.�&� A ���1G<� D�@�7�U!��b
 �5 	 �!�; ���1� O�] �5 M�R���!"  �5 ���

 �� n<�//7>&7��� �5 M�����!" h�
� �70N�� ��/�0�!)��7}� (�Y���> �G��5 ;<� .���4�� 6�47E )2CaCl
 D(7F��G <�G/7E 

)3KNO���4 	 (�� �<�E )NaCl ���� 3� (�5���!" 4�/ 
�3�� 	 
�	����! �5 5�����0/����7}� ������� )25( ./7>&7���  ��2CaCl D

�47; 4 	7�7; A.�&� �Y�� ���A �5 ���>  ;<� �5�5)9D 21(. �5 ��3N�> Rehmane 	 
���h�! )20( 	�"  ��B�! 5	3 ���

��0��� �^<�& DM�R���h� ���K� 	7; 0 M�R��7W��1 �5 
�G64�/D /7>&7���  �� 2CaCl 
 5��� 
��3 >!�4 t���73� ���"  Y�<

 
���!�@� �� A 	7�U!��!" �&����" 0�& ��7� 5�4 &W�� \-] 	 �& 
3	 �4��G�� 	 �" �	��472 �7�G-" .��G��5. <��� �5�  

 Aymen  )7(D 3� NaCl  	2CaCl ���" /7>&7��� �!�@�" �-A7Y  �5B
�7oY 2��& ��� ��"  �5��G<���  	G
7���!"  2��Q

0��Q� � �5 .5�4 o��YA ���= ��3N�D> �!�@�" �-A7Y M���� ���!" 13/0 �W�� NaCl  	2CaCl /7>&7��� ��. ��� �5�V ���" 

��0���!" A.�& 
��3 M�9�D  
3	 DM�9� \-] 
3	 D�&��- ��G�� 	 �Q�< 	" �5���!" 
�^�� , +k/+Na, +2Ca, +Na,  +k

 +2Ca/+Na �Y���>  
�-
5�5�
  �5��G<�  M���� 3�NaCl V<�& Kaya  
���h�! 	)13( ���" /7>&7��� �!�@�" ���AB
��� 


�-
 5�5  �42��& ��� ��" 0��Q 2��Q �X �&� �Y���> ��G�� ;<�. �9���!�@� 
5�4 �	" ���N76/	�7H  M���� �520 �7��

 �W�� MSB �Y�� t����> ��� �� 2��& �T�" A 8��K& 	7
�!� �Y�� 	�> ;���
� 0	�/7=  	 ;<� ���TF�!" �47�" ��7�  

 Zat12 	  	�/p&7=�!�� &�� ��7u Zing-finger � �4� <	7�� ��j�= 
� �4 ��  �h�� �� 	
��ROS  /7BG<�� >�& �5 	 5��5

�!" �7� 3�G6� M�^� ��D � M�^� ���4.�� �U�!7= 	�" >�&�!" �73��G6�A �5 ���< >�& ���� 3� D7�U!� F�w &�T7� ;�y� 

;��5 	 ���] 5����4� 
N  ������!H2O2  �Y�� t����> A 2��&7�U!��!" �� ���< �� F�w .. >7/ �� � �T� "	� �� ���7&

 ���
��& >��Y�� 	 (
�� M�^�)��I<	�
� ���b
 
�� ���7� ;b� �3W 
��3 ; �� 
5�4 ��&�4 8��9 3� �B
�� ���A "�!�@�

 =G��A �5 =7��F��  cN ��>7/ M�9 �5 =7p&	�/ YG�< C��� �W��GX� cN c@� M�9 �5 F��G7
 ��iX .5�7A�� ���7& �45��

�� 5�] =���& ;��< �
��&>7/ =7�U�! .5��� W�� �� �A. 	 ��Q ���1� 27�Q3� �h���0��Y7� F��77d& �]�� 5���� C�< ���7&

C74�&"�! �� ���N5���� ��7A "�bA�� �5 ;��b
 �5 	 �-�� 	 �@� �5 �G��� e��& "�b
�� 	 �0N �5 �G-7� ;��< C��� �4 5��

�
����� ���6��
 V���� �� 
N �G-7� ;�	�1� Y7
 	 �
3� 5� )18(.  

)���-���! 

     �Y���> �7
�Y ���" DcN t��� >!�4 ��� �&���! � 	 ��7�G-�= T�&7F�� ���� ��� �5" 8 <5�3�H�� �� �G�  �� ;�6


���" 2/2 <5�3�H�� � �� �G� ��7
�Y 38/96 � �& 
3	 �5 � �5��-  	24/84 �U�! .�� �Q�< �& 
3	 �5 � �57=  �5

�!��G4��" A.�&�D GRI  ���1� ��04/62% ��� �5" 8  �� ;�6
2/2  
N 3� �^� 	GI  ;�6
 ��37/51% ��!�-� ��.  �5 
	��

T�& =G��A �?
7� ���" /7> &7�!���"30 �7�� �W��MSB � D7
�Y 10/36 D6/0 
3	 � �5� ��X� 47D
�3�G 98/31 D50 �7�� 

�W�� ���4�� 6�47DE 77/31 �Y�� �� �Q�< \-] 	 �& 
3	 � �5�> �U�! .5�57= �5�5�!"  3� 2 �X>�h�!�� ���"  	

/7>&7���  �4 5�5 
�-
50 �7�� �W�� ���4�� 6�47DE 30 �7��  �W��MSB  D6/0 
3	 � �5� ��X� 47
�3�G,  4/0  � �5


3	� ��X� 47
�3�G 
3	 �5 � �& 
3	 D�Q�< �&�D�- 
3	 \-] �Q�< 	 
3	 \-] ��D�- �7�G-�= �Y���> 	 ��&F	 �� �!�� 

�� ��G��5. �� ���& �� ���G
 =�� >���3N 	 �� ���& �� o��YA"�! D���Q ;7�!� /7>&7���  
5�� W�� ;b���_]"�! A.�&� 	 

�U�!7=  >��Y����� 	  .5�� �� �7f�& D;��5�� 
���
�� >��Y�� ;��b
 �5  

.�
�%                                                                                                                                          References  

1 . ."3�	�-4 ���
���N1397 ���3 FW�R�� :M	� ��� .����3 M�< .� -96-1395. ��
�� ;
	�^����"Y 	 "5�RGQ� .�G�5 ���N 	 

=� �"�	 F��v9� .D
��b& { .69. 

 

1- Linum usitatissimum                                          2- .  Moringa sp                                     3- syringe Pseudomonas  

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
98

.2
0.

2.
9.

8 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

26
-0

1-
30

 ]
 

                            11 / 15

https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.2.9.8
http://journal-irshs.ir/article-1-319-en.html


����� 
���h�! 	 

154 

2 . ."3�	�-4 ���
���N1397  ��� .��< FW�R�� :
������ M�< .1396. ���
�� ;
	�^���"Y 	 "5�RGQ� .�G�5 ���N 	 "�	Ĥ�� 

F��v9� .D
��b& { .222.  

3 .
7\5�3  ."�G-0�j` .���QN��� .� 	 D.1392 �
��� �� }�7����/ �7T�&�
�5 �
3���A "�! ���� .��7b���3 "�!��5 �5 �B
��

>!	./;6�3 ����) �!�7A "�! (
���� �<���26 ����� D2D 226 - 237 . 

4. Abandani, R. and M. Ramezani. 2012. The physiological effects on some traits of osmopriming germination 

of maize (Zea mays L.), rice (Oryza sativa L.) and cucumber (Cucumis sativus L). Int. J. Agron. 4:132-148. 

5. Aloui, H., M. Souguir, And C. Hannachi. 2014. Determination of an optimal priming duration and 

concentration protocol for pepper seeds (Capsicum annuum L). Acta Agr. Slovenica, 103: 213 – 221. 

6. Arias, J., D. Pérez, J. Luis, J. Martín-Rodríguez, F. González, and A. Borges. 2014. Treating seeds in 

menadione sodium bisulphite primes salt tolerance in Arabidopsis by inducing an earlier plant 

adaptation. Environ. Exp. Bot. 109: 23-30 

7. Aymen, E.M., and H. Cherif. 2013. Influence of seed priming on emergence and growth of coriander 

(Coriandrum sativum L.) seedlings grown under salt stress. Acta Agr. Slov. 1: 41– 47. 

8. Berhane G. G., and C. A. Qufa.2017. Plant physiological stimulation by seeds salt priming in maize (Zea mays): 

Prospect for salt tolerance. Afr. J. Biotechnol. 16(5) : 209-223. 

9. Borges A. A., D. Jiménez-Arias, M. Expósito-Rodríguez, L. M. Sandalio, and J. A. Pérez. 2014. Priming crops 

against biotic and abiotic stresses: MSB as a tool for studying mechanisms. Front Plant Sci. 5: 642. 

10. De La Peña R, and J. Hughes. 2007. Improving vegetable productivity in a variable and changing climate. J. 

SAT Agric. Res. 4:1–22. 

11. Harris, D., A. Joshi, P.A. Khan, P. Gothkar and P.S. Sodhi. 1999. On farm seed priming in semi arid agriculture: 

development and evaluation in maize, rice and chickpea in India using participatory methods. Exp Agric. 35: 

15-29. 

12. Karamoorthy S. 2014. Effects of NaCl, CaCl2 and their combination of salt on seed germination and seedling 

growth of Lycopersicum esculentum L.. Int. Let.  Natu. Sci. 17: 1-15. 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
98

.2
0.

2.
9.

8 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

26
-0

1-
30

 ]
 

                            12 / 15

https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.2.9.8
http://journal-irshs.ir/article-1-319-en.html


�T� /7>&7��� �7�7��� ��  �A.�&�@� ...��� F��Q 	 

155 

13. Kaya D., and Mustafa. 2014. Improvement in tolerance to salt stress during tomato cultivation. Turk. J.  Bio. 

38.( 2): 193-199. 

14. Li LQ, J. Hu, ZY. Zhu, and N. J. keshimana. 2004.The effects of seed film coating with cold-tolerant agents 

on physiology and biochemistry changes of supersweet corn in low temperature stress. J. of Zhejiang 

University (Agri. and Life Sci.).; 30(9):311–317. (in Chinese). 

15. Lin JM, JM. Sung. 2001. Pre-sowing treatments for improving emergence of bitter gourd seedlings under 

optimal and sub-optimal temperatures. Seed Sci. Technol.  29:39–50. 

16. Musa, A.M., C. Johansen, J. Kumar and D. Harris. 1999. Response of chickpea to seed priming in the high 

Barind Tract of Bangladesh. International Chickpea and Pigeonpea Newsletter. 6: 20-22. 

17. Nawaz, A, M. Amjad , M. M. Jahangir , S. M. Khan , H. Cui, 2012. Induction of salt tolerance in tomato 

(Lycopersicon esculentum Mill.) seeds through sand priming. Australian Journal of Crop Science. 6(7):1199-

1203. 

18. Nawaz, A., M. Amjad, M. A. Pervez and I. Afzal. 2011. Effect of halopriming on germination and seedling 

vigor of tomato. Afr. J. Agr. Res. 6(15): 3551-3559. 

19. Prasad, T. K., M. D. Anderson., B. A. Martin. and C. R. Stewart. 1994. Evidence for chilling-induced oxidative 

stress in maize seedlings and a regulatory role for hydrogen peroxide. Plant Cell, 6: 65–74.  

20. Rehman, H.,Q. Nawaz, SMA. Basra,I. Afzal, A. Yasmeen, and FU. Hassan. 2013 Seed priming influence on 

early crop growth, phenological development and yield performance of linola (Linum usitatissimum L.). Eur. 

J. Agron. 49: 141-149. 

21. Rinku, P. P., R. T.  Krishna, J. Brahmbhatt, Nayana.2017. Effect of hydropriming and biopriming on seed 

germination and growth of two Mexican fir tree species in danger of extinction. Forests, 6(9): 3109-3122. 

22. Roy, N.K. and A. K. Srivastava. 1999. Effect of presoaking seed treatment on germination and amylase activity 

of wheat (Triticum aestivum) under salt stress conditions. Int. Center for Agri. Res. 18:46–5. 

23. Ruan S., and  Q. Z. Xue. 2002 Effects of chitosan coating on seed germination and salt-tolerance of seedlings 

in hybrid rice (Oryza sativa L.). Acta Agron. Sin. 28: 803–808. 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
98

.2
0.

2.
9.

8 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

26
-0

1-
30

 ]
 

                            13 / 15

https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.2.9.8
http://journal-irshs.ir/article-1-319-en.html


����� 
���h�! 	 

156 

24. Singh J., E. V. Divakar Sastry, and V. Singh. 2012. Effect of salinity on tomato (Lycopersicon 

esculentum Mill.) during seed germination stage. Physiol. Mol. Biol. Plants. 18(1): 45–50. 

25. Singh, D., P. C. Ram, A. Singh,. and S. Srivastava. 2015. Alleviating adverse effect of soil salinity on biomass 

production and physiological changes in wheat (Triticum aestivum L.) through application of zinc fertilizer. 

Res. Environ. Life Sci. 8(2): 251-254. 

 

 

 

  

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
98

.2
0.

2.
9.

8 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

26
-0

1-
30

 ]
 

                            14 / 15

https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.2.9.8
http://journal-irshs.ir/article-1-319-en.html


�T� /7>&7��� �7�7��� ��  �A.�&�@� ...��� F��Q 	 

157 

Iranian Journal of Horticultural Science and Technology 20 (2): 143-156 (2019) 

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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