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    Abstract
Moisture levels are a crucial meteorological factor affecting all epidemiological stages of foliar diseases, but their effect on pathogen development has been much less studied that of temperature, for example. There has been no detailed investigation of the tolerance or adaptation of pathogen populations to contrasting or changing moisture conditions. We investigated differential tolerance to moisture stress in the wheat fungal pathogen Zymoseptoria tritici at the individual and population levels. We retained 48 genetically different isolates from populations originating from two Euro-Mediterranean climatic zones – Ireland and Israel – with very different moisture conditions (annual air relative humidity – RH – of 85.1% vs. 69.7%, respectively). We assessed the responses in planta of these isolates to four different moisture regimes imposed on wheat seedlings during the first three days after inoculation (RH of 88.3%, 92.2%, 96.1% and 100%). Visual assessments of lesion development conducted at 14, 17 and 20 dpi were performed to establish individual- and population-level moisture reaction norms expressing the sporulating area of the pathogen on inoculated leaves for the mean RH over the three days following inoculation. Our findings highlight: (i) the critical effects of moisture regime on the development of Z. tritici during the earliest infection stages (pycnidiospore germination, epiphytic hyphal growth and penetration) despite the relatively high RH in the driest conditions tested (88.3%); (ii) the considerable individual variation in the phenotypic plasticity of Z. tritici with respect to sensitivity to RH; (iii) the greater tolerance of the Israeli population to drier conditions at 14 dpi, together with the absence of genotypic differentiation for neutral microsatellite loci between the two populations, providing the first evidence of a moisture adaptation signature in a fungal pathogen of plants. These findings provide insight into drought stress tolerance and the diversity of its responses between pathogen individuals and populations in terms of the likely effects of climate change on plant disease epidemics.

Footnotes
	
https://doi.org/10.15454/FK7WHW







  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under a CC-BY-NC-ND 4.0 International license.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted December 06, 2019.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



  
      
  
  
     Data/Code  


  
  



          

        

        
        
          
            
  
      
  
  
     Email

  
    
  
      
  
  
    
 Thank you for your interest in spreading the word about bioRxiv.
NOTE: Your email address is requested solely to identify you as the sender of this article.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 Differential tolerance to changes in moisture regime during early infection stages in the fungal pathogen Zymoseptoria tritici



  Message Subject 
 (Your Name) has forwarded a page to you from bioRxiv



  Message Body 
 (Your Name) thought you would like to see this page from the bioRxiv website.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  



  
      
  
  
     Share  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Differential tolerance to changes in moisture regime during early infection stages in the fungal pathogen Zymoseptoria tritici
    

  
      Anne-Lise Boixel, Sandrine Gélisse, Thierry C. Marcel, Frédéric Suffert

  
      bioRxiv 867572; doi: https://doi.org/10.1101/867572 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: LinkedIn logo] [image: Mendeley logo]
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Differential tolerance to changes in moisture regime during early infection stages in the fungal pathogen Zymoseptoria tritici
    

  
      Anne-Lise Boixel, Sandrine Gélisse, Thierry C. Marcel, Frédéric Suffert

  
      bioRxiv 867572; doi: https://doi.org/10.1101/867572 

  
  
  


  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  



          

        

	
 	
	
	


  


  
  



  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



  
        Subject Area

    
  
  
    	Microbiology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5179)

	Biochemistry (11651)

	Bioengineering (8683)

	Bioinformatics (29028)

	Biophysics (14870)

	Cancer Biology (12003)

	Cell Biology (17275)

	Clinical Trials (138)

	Developmental Biology (9368)

	Ecology (14090)

	Epidemiology (2067)

	Evolutionary Biology (18211)

	Genetics (12188)

	Genomics (16712)

	Immunology (11798)

	Microbiology (27880)

	Molecular Biology (11489)

	Neuroscience (60519)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3216)

	Physiology (4920)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2869)

	Systems Biology (7318)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  