





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        The genetic architecture of local adaptation II: The QTL landscape of water-use efficiency for foxtail pine (Pinus balfouriana Grev. & Balf.)
  
      Andrew J. Eckert, Douglas E. Harwood, Brandon M. Lind, Erin M. Hobson, Annette Delfino Mix, Patricia E. Maloney, Christopher J. Friedline

  
      doi: https://doi.org/10.1101/038240 

  
  
  

Andrew J. Eckert 
1Department of Biology, Virginia Commonwealth University, Richmond, VA 23284

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
aeckert2@vcu.edu


Douglas E. Harwood 
2Integrative Life Sciences Program, Virginia Commonwealth University, Richmond, VA 23284

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


Brandon M. Lind 
2Integrative Life Sciences Program, Virginia Commonwealth University, Richmond, VA 23284

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


Erin M. Hobson 
1Department of Biology, Virginia Commonwealth University, Richmond, VA 23284

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


Annette Delfino Mix 
3Institute of Forest Genetics, USDA Pacific Southwest Research Station, Placerville, CA 95667

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


Patricia E. Maloney 
4Department of Plant Pathology, University of California, Davis, CA 95616

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


Christopher J. Friedline 
1Department of Biology, Virginia Commonwealth University, Richmond, VA 23284

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




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Water availability is an important driver of the geographic distribution of many plant species, although its importance relative to other climatic variables varies across climate regimes and species. A common indirect measure of water-use efficiency (WUE) is the ratio of carbon isotopes (δ13C) fixed during photosynthesis, especially when analyzed in conjunction with a measure of leaf-level resource utilization (δ15N). Here, we test two hypotheses about the genetic architecture of WUE for foxtail pine (Pinus balfouriana Grev. & Balf.) using a novel mixture of double digest restriction site associated DNA sequencing, species distribution modeling, and quantitative genetics. First, we test the hypothesis that water availability is an important determinant of the geographical range of foxtail pine. Second, we test the hypothesis that variation in δ13C and δ15N is genetically based, differentiated between regional populations, and has genetic architectures that include loci of large effect. We show that precipitation-related variables structured the geographical range of foxtail pine, climate-based niches differed between regional populations, and δ13C and δ15N were heritable with moderate signals of differentiation between regional populations. A set of large-effect QTLs (n = 11 for δ13C; n = 10 for δ15N) underlying δ13C and δ15N variation, with little to no evidence of pleiotropy, was discovered using multiple-marker, half-sibling regression models. Our results represent a first approximation to the genetic architecture of these phenotypic traits, including documentation of several patterns consistent with δ13C being a fitness-related trait affected by natural selection.
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