
    
      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 Section

  
      

  
      Can soil crusting be reduced through application of gypsum, organic waste, and phosphoric acid?
  
    	A. Almajmaie, M. Hardie, T. Acuna and C. Birch

  
    	Journal of Soil and Water Conservation November 2017,  72 (6) 597-606; DOI: https://doi.org/10.2489/jswc.72.6.597 

  
  
  


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


M. Hardie 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


T. Acuna 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


C. Birch 
	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
Soil crusting is a form of land degradation in which the breakdown of aggregates results in the formation of a thin impermeable layer on the soil surface. An earlier pilot trial indicated that application of paper waste, gypsum, phosphoric acid, and covering the soil surface with wire mesh showed potential for reducing soil crusting. This study was established to evaluate the use of products for reducing the severity of soil crusting, while also testing different approaches for measuring the severity and likelihood of soil crust formation. Gypsum was applied at 0.25 and 0.50 kg m−2 (low rate [LG] and high rate [HG], respectively), paper waste was applied at 1, 2.5, and 7.5 kg m−2 (low [LPW], moderate [MPW], and high [HPW] rates, respectively), and phosphoric acid was applied at 80 and 160 mL m−2 (low rate [LP] and high rate [HP], respectively). Combinations of these products were made including (1) wire mesh (WM) and 0.50 kg m−2 gypsum (WM + HG); (2) 0.50 kg m−2 gypsum and 80 mL m−2 phosphoric acid (HG + LP); (3) 2.5 kg m−2 paper waste, 0.50 kg m−2 gypsum, and 80 mL m−2 phosphoric acid (MPW + HG + LP); and (4) 7.5 kg m−2 paper waste and 160 mL m−2 phosphoric acid (HPW + HP). The likelihood of crust formation was inferred from aggregate stability determined by rainfall simulation and wet sieving, while the severity of soil crusting was inferred from crust density, hydraulic conductivity, and penetration resistance. The four measures of crust severity/likelihood were highly correlated with each other (R2 = 0.57 to 0.80). The HPW + HP, MPW + HG + LP, and MPW treatments increased hydraulic conductivity by 72%, 66%, and 45%, respectively; increased aggregate stability determined by rainfall simulation by 28%, 37%, and 39%, respectively; reduced surface density by 10%, 7%, and 6%, respectively; and reduced penetration resistance by 33%, 37%, and 34% as average at all five sampling dates (days 8, 14, 28, 71, and 197). Moreover, the high rate of gypsum significantly reduced bulk density by 7% and penetration resistance by 26%, yet had no effect on any other measure of crusting. Phosphoric acid (HP) significantly increased aggregate stability determined by rainfall simulation by 29% (days 8, 14, 28, and 71), reduced bulk density by 6% (days 8 and 14), and increased hydraulic conductivity at day 8 by 110%. Reduced severity and or likelihood of crust formation following application of gypsum and paper waste were attributed to the increase in calcium cations (Ca+2) and soil organic carbon (C). The paper waste and gypsum were the most effective amendments over the duration of the trial, while phosphoric acid reduced the severity of crust formation in the 14 days after application. Recommendations are provided on the efficiency of different approaches for measuring soil crusting, in which penetration resistance is preferable because of its high correlation with other measurements and being the least time consuming.

	© 2017 by the Soil and Water Conservation Society
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