





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        A diversity of traits contributes to salinity tolerance of wild Galapagos tomatoes seedlings
  
       View ORCID ProfileYveline Pailles,  View ORCID ProfileMariam Awlia,  View ORCID ProfileMagdalena Julkowska,  View ORCID ProfileLuca Passone, Khadija Zemmouri,  View ORCID ProfileSónia Negrão,  View ORCID ProfileSandra M. Schmöckel,  View ORCID ProfileMark Tester

  
      doi: https://doi.org/10.1101/642876 

  
  
  

Yveline Pailles 
1King Abdullah University of Science and Technology (KAUST), Division of Biological and Environmental Sciences and Engineering (BESE), Thuwal, 23955-6900, Saudi Arabia

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Yveline Pailles


Mariam Awlia 
1King Abdullah University of Science and Technology (KAUST), Division of Biological and Environmental Sciences and Engineering (BESE), Thuwal, 23955-6900, Saudi Arabia

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Mariam Awlia


Magdalena Julkowska 
1King Abdullah University of Science and Technology (KAUST), Division of Biological and Environmental Sciences and Engineering (BESE), Thuwal, 23955-6900, Saudi Arabia

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Magdalena Julkowska


Luca Passone 
2King Abdullah University of Science and Technology (KAUST), Division of Physical Sciences and Engineering (PSE), Thuwal, 23955-6900, Saudi Arabia

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Luca Passone


Khadija Zemmouri 
1King Abdullah University of Science and Technology (KAUST), Division of Biological and Environmental Sciences and Engineering (BESE), Thuwal, 23955-6900, Saudi Arabia

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Sónia Negrão 
1King Abdullah University of Science and Technology (KAUST), Division of Biological and Environmental Sciences and Engineering (BESE), Thuwal, 23955-6900, Saudi Arabia
3School of Biology and Environmental Science, University College Dublin, Dublin, Ireland

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Sónia Negrão


Sandra M. Schmöckel 
1King Abdullah University of Science and Technology (KAUST), Division of Biological and Environmental Sciences and Engineering (BESE), Thuwal, 23955-6900, Saudi Arabia
4Institute of Crop Science, University of Hohenheim, Stuttgart, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Sandra M. Schmöckel


Mark Tester 
1King Abdullah University of Science and Technology (KAUST), Division of Biological and Environmental Sciences and Engineering (BESE), Thuwal, 23955-6900, Saudi Arabia

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Mark Tester
	For correspondence: 
mark.tester@kaust.edu.sa




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Traits of modern crops have been heavily selected in agriculture, causing the commercial lines to be more susceptible to harsh conditions, which their wild relatives are naturally better able to withstand. Understanding the developed mechanisms of tolerance present in wild relatives can enhance crop performance under stress. In this study, salinity tolerance traits of two species of wild tomato endemic to the Galapagos Islands, Solanum cheesmaniae and Solanum galapagense, were investigated. Since these tomatoes grow well despite being constantly splashed with seawater, they could be a valuable genetic resource for improving salinity tolerance in commercial tomatoes. To explore their potential, over 20 traits reflecting plant growth, physiology and ion content were recorded in 67 accessions of S. cheesmaniae and S. galapagense and two commercial tomato lines of Solanum lycopersicum. Salt treatments of 200 mM NaCl were applied for ten days, using supported hydroponics. Great natural variation was evident in the responses of the Galapagos tomatoes to salt stress and they also displayed greater tolerance to salt stress than the commercial lines tested, based on multivariate trait analyses. Although Galapagos tomatoes in general exhibited better tolerance to salt stress than the commercial lines tested, the accessions LA0317, LA1449 and LA1403 showed particularly high salinity tolerance based on growth maintenance under stress. Thus, Galapagos tomatoes should be further explored using forward genetic studies to identify and investigate the genes underlying their high tolerance and be used as a resource for increasing salinity tolerance of commercial tomatoes. The generated data, along with useful analysis tools, have been packaged and made publicly available via an interactive online application (https://github.com/mmjulkowska/La_isla_de_tomato) to facilitate trait selection and the use of Galapagos tomatoes for the development of salt tolerant commercial tomatoes.
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