
    
      Skip to main content
    

        
      
    
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
  
      
  
    [image: ]

  




  


  
  



  



    

  


  


  


  
  
    
  
    
  
                
    
      
  
    
  
        Main menu

    
  
  
    
  
    
  
      
  
  
    
  	Home
	Content 	Current Issue
	Early Online
	Archive
	Subject Collections


	Info For 	Authors
	Reviewers
	Subscribers
	Advertisers


	About 	About JSWC
	Editorial Board
	Permissions
	Alerts
	RSS Feeds
	Contact Us
	Special Issue: Call for Papers





  


  
  



  



  


  
  


  
        User menu

    
  
  
    
  
    
  
      
  
  
    
  	Register
	Subscribe
	My alerts
	Log in
	 My Cart



  


  
  



  
      
  
  
    
  


  
  



  



  


  
  


  
        Search

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    	Advanced search

  


  
  



  



  


  
  




  



    

  



  
                
    
      
  
    
  
      
  
  
    [image: Journal of Soil and Water Conservation]  


  
  



  



    

  


  


  


  
      
  	    
  
    
  
              

            
    
          

  

  



  
    
  
                
    
      
  
    
  
      
  
  
    
  


  
  


  
      
  
  
    	Register
	Subscribe
	My alerts
	Log in
	 My Cart

  


  
  



  



    

  


  


  


  
  
    
  
        
            
        [image: Journal of Soil and Water Conservation]      

                

          



  
    
  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search
  


  
  



  



    

  


  


  

  
  
    
  
        
  
                
    
      	Home
	Content 	Current Issue
	Early Online
	Archive
	Subject Collections


	Info For 	Authors
	Reviewers
	Subscribers
	Advertisers


	About 	About JSWC
	Editorial Board
	Permissions
	Alerts
	RSS Feeds
	Contact Us
	Special Issue: Call for Papers




    

  



  
                
    
      	 Follow SWCS on Twitter
	 Visit SWCS on Facebook

    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      Research ArticleResearch

  
      

  
      Productivity of a claypan soil under rain-fed and irrigated conditions
  
    	A.L. Thompson, C.J. Gantzer and R.D. Hammer

  
    	Journal of Soil and Water Conservation September 1992,  47 (5) 405-410; 

  
  
  


A.L. Thompson 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


C.J. Gantzer 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


R.D. Hammer 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site




  


  
  



			

		

	
	
 	
	  
  
		
		
			
			  
  
      
  
  
    	Article
	Info & Metrics
	References
	 PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    
ABSTRACT:

The productive capacity of a soil is frequently related to topsoil thickness. This study investigated the relationships among a soil-based Productivity Index (PI) and corn (Zea mays L.) grain yield for rain-fed and irrigated water management of plots having topsoil treatments of 0, 125, 250, and 375 mm (0, 5, 10 and 15 inches). A field experiment at Columbia, MO, was conducted for five years on a desurfaced Mexico silt loam soil (fine, montmorillionitic, mesic, Udollic Ochraqualf having a distinct claypan at about 250 mm (10 inches). The experimental design was a split-plot with topsoil (whole-plot) and water management (sub-plot) as main effect treatments. All plots were fertilized according to soil test recommendations. A productivity index (PI 0.0 to 1.0) was determined for each plot based on potential available water content, bulk density, and pH. Corn grain yield increased linearly, for both rain-fed and irrigated treatments as PI and depth to clay increased. Irrigation increased average corn yield over years by 24%. The yield increase due to irrigation was equivalent to an additional depth of soil above the claypan of 0.38 m (1.2 feet) for corn grown without irriogation. On average, irrigation was equivalent to a PI-fraction of 0.30 for corn grown without irrigation. A regression, including a term to account for differences in seasonal available water with the Pl, explained 66% of the variation in yield for all years. This information would he useful to a producer in evaluating the potential for crop production in a given par. The relationships for irrigation benefits and equivalent depth of soil above the claypan would he useful in evaluating potential management decisions for irrigation, in justifying adequate soil conservation measures to minimize loss of topsoil, and estimating lost productivity as a function of soil erosion.


Footnotes
	A. L. Thompson is an associate professor in the Department of Agricultural Engineering, and C.J. Gantzer and R.D. Hammer are associate and assistant professor in the Department of Soil and Atmospheric Sciences, School of Natural Resources, University of Missouri. Columbia, 6.521 1. Contribution of the Missouri Agric. Exp. Stn. Journal no. 11462. Supported by the Missouri Agri. Exp. Stn. projects 479 and 396, and Grant 87–4 from the Missouri Department of Natural Resources in cooperation of' NC-174 project.

	Copyright 1992 by the Soil and Water Conservation Society
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