
    
      Skip to main content
    

    
  
      


    
      
    
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
Advertisement


  



  


  
  



  



    

  


  


  


  
  
    
  
    
  
                
    
      
  
    
  
        Main menu

    
  
  
    
  
    
  
      
  
  
    
  	Home
	Content	Current Volume
	AJEV and Catalyst Archive
	Best Papers
	ASEV National Conference Technical Abstracts
	Print on Demand


	Information For	Authors
	Open Access and Subscription Publishing
	AJEV Preprint and AI Software Policy
	Submission
	Subscribers	Proprietary Rights Notice for AJEV Online


	Permissions and Reproductions


	About Us
	Feedback
	Alerts
	Help
	Login
	 ASEV MEMBER LOGIN



  


  
  



  



  


  
  


  
        User menu

    
  
  
    
  
    
  
      
  
  
    
  	Log in



  


  
  



  
      
  
  
    
  


  
  



  



  


  
  


  
        Search

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    	Advanced search

  


  
  



  



  


  
  




  



    

  



  
                
    
      
  
    
  
      
  
  
    [image: American Journal of Enology and Viticulture]  


  
  



  



    

  


  


  


  
      
  	    
  
    
  
                
    
          

  


  



  
    
  
                
    
      
  
    
  
      
  
  
    
  


  
  


  
      
  
  
    	Log in

  


  
  



  



    

  



  
                
    
      	 Follow ajev on Twitter
	 Follow ajev on Linkedin

    

  


  


  


  
  
    
  
        
            
        [image: American Journal of Enology and Viticulture]      

                

          



  
    
  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search
  


  
  



  



    

  


  


  

  
  
    
  
        
  
                
    
      	Home
	Content	Current Volume
	AJEV and Catalyst Archive
	Best Papers
	ASEV National Conference Technical Abstracts
	Print on Demand


	Information For	Authors
	Open Access and Subscription Publishing
	AJEV Preprint and AI Software Policy
	Submission
	Subscribers
	Permissions and Reproductions


	About Us
	Feedback
	Alerts
	Help
	Login
	 ASEV MEMBER LOGIN


    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      Article

  
  
      Cold-Hardiness Evaluation of Grapevine Buds and Cane Tissues
  
    	Lynn J. Mills, John C. Ferguson, Markus Keller

  
    	Am J Enol Vitic.  2006  57: 194-200  ; DOI: 10.5344/ajev.2006.57.2.194 

  
  
  


Lynn J. Mills 
1Research technology supervisor and 3Associate professor, respectively, Department of Horticulture and Landscape Architecture, Irrigated Agriculture Research and Extension Center, Washington State University, 24106 N. Bunn Road, Prosser, WA 99350; 2Electronics technician, USDA-ARS, 24106 N. Bunn Road, Prosser, WA 99350.

	Find this author on Google Scholar
	Find this author on PubMed
	Find this author on ADS search
	Find this author on Agricola
	Search for this author on this site


John C. Ferguson 
1Research technology supervisor and 3Associate professor, respectively, Department of Horticulture and Landscape Architecture, Irrigated Agriculture Research and Extension Center, Washington State University, 24106 N. Bunn Road, Prosser, WA 99350; 2Electronics technician, USDA-ARS, 24106 N. Bunn Road, Prosser, WA 99350.

	Find this author on Google Scholar
	Find this author on PubMed
	Find this author on ADS search
	Find this author on Agricola
	Search for this author on this site


Markus Keller 
1Research technology supervisor and 3Associate professor, respectively, Department of Horticulture and Landscape Architecture, Irrigated Agriculture Research and Extension Center, Washington State University, 24106 N. Bunn Road, Prosser, WA 99350; 2Electronics technician, USDA-ARS, 24106 N. Bunn Road, Prosser, WA 99350.

	Find this author on Google Scholar
	Find this author on PubMed
	Find this author on ADS search
	Find this author on Agricola
	Search for this author on this site
	For correspondence: 
mkeller@wsu.edu




  


  
  



			

		

	
	
 	
	  
  
		
		
			
			  
  
      
  
  
    	Article
	Figures & Data
	Info & Metrics
	 PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
A system for differential thermal analysis (DTA) was constructed to assess cold hardiness of grapevine buds and cane tissues. This updated system incorporated a sample chamber of our own design with a commercially available programmable freezer and data acquisition system (DAS). Thermoelectric modules (TEM) were used to sense exotherms that are produced when water or tissues freeze. The TEM signals recorded by the DAS at 15 sec intervals were downloaded directly to an Excel spreadsheet. The DTA system was designed to test up to 35 samples of five buds or three canes per TEM simultaneously. Bud and cane low temperature exotherms (LTE) recorded by this system correlated very closely with those of a standard system, and the extent of cane phloem and xylem injury, based on tissue browning, corresponded well with expected injury based on LTE analysis. The LTEs of moist buds were 3°C to 4°C higher and those of moist canes 2°C higher than LTEs of corresponding dry tissues, indicating that surface moisture increases the susceptibility to cold injury. Cold hardiness of eight grape cultivars increased from late fall through mid-January, after which buds and canes began to deacclimate. Riesling was the hardiest of all cultivars tested. Chardonnay reached similar levels in midwinter, but was considerably less hardy in late fall and late winter. Pinot gris and Viognier were the least hardy among the white winegrape cultivars. Among red winegrape cultivars, Cabernet Sauvignon was generally the hardiest and Merlot the least hardy, with Malbec and Syrah being intermediate.
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	cultivar
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	exotherm
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	bud
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