
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    

    
    
        
            
                
                    
                        
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Euphytica

	
                        Article

Leaf glucosinolate profiles and their relationship to pest and disease resistance in oilseed rape


                    	
                            Published: January 1992
                        


                    	
                            Volume 63, pages 71–83, (1992)
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                
                            
                            Euphytica
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	Richard Mithen1 


                        
    

                        
                            	
            
                
            540 Accesses

        
	
            
                
            129 Citations

        
	
                
                    
                6 Altmetric

            
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Summary
Glucosinolates are sulphur-containing glycosides which occur within vegetative and reproductive tissue of oilseed rape. Following tissue damage, glucosinolates undergo hydrolysis catalysed by the enzyme myrosinase to produce a complex array of products which include volatile isothiocyanates and several compounds with goitrogenic activity. Many of these products have been implicated in the interaction betweenBrassica and their pests and pathogens and some may have a role in defence mechanisms. Low glucosinolate (00) oilseed rape cultivars have been shown to possess similar concentrations of leaf glucosinolates as high glucosinolate (0) oilseed rape cultivars. Likewise, despite considerable speculation to the contrary, 00 cultivars have been shown not to be more susceptible to pests and pathogens than 0 cultivars. The potential to enhance pest and disease resistance of oilseed rape by manipulating the leaf glucosinolate profile without reducing seed quality is discussed.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    

                                
                                
                                    
                                        The potential of resynthesized lines to provide resistance traits against rape stem weevil in oilseed rape
                                        
                                    

                                    
                                        Article
                                        
                                         29 February 2016
                                    

                                

                                Heike L. Schaefer-Koesterke, Haiko Brandes, … Stefan Vidal

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Glucosinolates and Plant Defense
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2016
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Glucosinolates and Plant Defense
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2017
                                    

                                

                                
                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Askew, M.F., 1990. Rapessed 00 and Intoxication of Wild Animals. Commission of the European Community.

	Bartlet, E. & I.H. Williams, 1989. Host plant selection by the cabbage stem flea beetle (Psylliodes chrysocephala). Aspects of Applied Biology 23. Production and Protection of Oilseed rape and Other Brassica Crops, pp. 335–338.

	Birch, A.N.E., D.W., Griffiths & W.H., Macfarlane Smith, 1990. Changes in forage and oilseed rape (Brassica napus) root glucosinolates in response to attack by turnip root fly (Delia floralis). J. Sci. Food Agric. 51: 309–320.

                    Google Scholar 
                

	Blight, M.M., J.A. Pickett, L.J. Wadhams & C.M. Woodcock, 1989. Antennal responses ofCeutorhynchus assimilis andPsylloides chrysocephala. Aspects of Applied Biology 23. Production and Protection of Oilseed rape and Other Brassica Crops, pp. 329–334.

	Butcher, D., S., El-Tigani & D., Ingram, 1974. The role of indole glucosinolates in the clubroot disease of the Cruciferae. Physiol. Plant. Path. 4: 127–140.

                    Google Scholar 
                

	Chen, B.-Y. & W.K., Heneen, 1989. ResynthesisedBrassica napus: A review of its potential in breeding and genetic analysis. Hereditas 111: 255–263.

                    Google Scholar 
                

	Chew, F.S., 1988. Biological effects of glucosinolates. In: H.G. Cutler (Ed.), Biologically active natural products — potential use in Agriculture. ACS symposium, pp. 155–181.

	Doughty, K.L., A.J.L., Porter, A.M., Morton, G., Kiddle, C.H., Bock & R., Wallsgrove, 1991. Variation in glucosinolate content of oilseed rape (Brassica napus) leaves. II. Response to infection byAlternaria brassicae. Ann. Appl. Biol. 118: 469–477.

                    Google Scholar 
                

	Doughty, K.J., A.J. Hick, B.J. Pye & L.E. Smart, 1992. Effect of field application of isothiocyanate precursors on pests and diseases of oilseed rape. Proceedings of the Eight International Rapeseed Congress. Saskatoon, Canada, pp. 489–494.

	Evans, K.A. & L.J. Allen-Williams, 1989. The response of the cabbage stem weevil (Ceutorhynchus assimilis) and the brassica pod midge (Dasineura brassicae) to flower colour and volatile of oilseed rape. Aspects of Applied Biology 23. Production and Protection of Oilseed Rape and Other Brassica Crops, pp. 347–353.

	Fenwick, G.R., R.K., Heaney & W.J., Mullin, 1983. Glucosinolates and their breakdown products in food and food plants. Crit. Rev. in Food Sci. Nutrit. 18: 123–301.

                    Google Scholar 
                

	Finch, S. 1978. Volatile plant chemicals and their effect on host finding by the cabbage root fly, (Delia brassicae). Entomol. Exp. Appl. 24: 150–167.

                    Google Scholar 
                

	Free, J.B. & I.H., Williams, 1978. The response of the pollen beetle,Meligethes aeneus, and the seed weevil,Ceuthorhynchus assimilis, to oilseed rape,Brassica napus, and other plants. J. Appl. Ecol. 15: 761–744.

                    Google Scholar 
                

	Gland, A., 1982. Gehalt und muster der glucosinolate in Samen von resynthetisierten Rapsformen. Z. Pflanzenzüchtg 88: 242–254.

                    Google Scholar 
                

	Glen, D.M., H., Jones & J.K., Fieldsend, 1990. Damage to oilseed rape seedlings by the field slugDeroceras reticulatum in relation to glucosinolate concentration. Ann. Appl. Biol. 117: 197–207.

                    Google Scholar 
                

	Greenhalgh, J.G. & N.D., Mitchell, 1976. The involvement of flavour volatiles in the resistance to downy mildew of wild and cultivated forms ofBrassica oleracea. New Phytol. 77: 391–398.

                    Google Scholar 
                

	Griffiths, D.C., A.J. Hick, B.J. Pye & L.E. Smart, 1989. The effects on insect pests of applying isothiocyanate precursors to oilseed rape. Aspects of Applied Biology 23. Production and Protection of Oilseed Rape and Other Brassica crops, pp. 359–364.

	Harthill, W.F.T. & P.G., Sutton, 1980. Inhibition of germination ofMycosphaerella brassicola ascospores on young cabbage and cauliflower leaves. Ann. Appl. Biol. 96: 153–161.

                    Google Scholar 
                

	Hassan, F., N.E., Rothnie, S.P., Yeung & M.V., Palmer, 1988. Enzyme-linked immunosorbent assays for alkenyl glucosinolates. J. Agric. Food. Chem. 36: 398–403.

                    Google Scholar 
                

	Hicks, K.L., 1974: Mustard oil glucosides: Feeding stimulants for adult cabbage stem flea beetles,Phyllotreta cruciferae. Ann. of the Entomol. Soc. of America 67: 261–264.

                    Google Scholar 
                

	Inglis, I.R., J.T., Wadsworth, A.N., Meyer & C.J., Feare, 1992. Vertebrate damage to 00 and 0 varieties of oilseed rape in relation to SMCO and glucosinolate concentration in the leaves. Crop Protection 11: 64–68.

                    Google Scholar 
                

	Iverson, T-H., C., Baggerud & T., Beisvag, 1979, Myrosin cells in Brassicaceae roots. Z. Pflanzenphysiol. 94: 143–154.

                    Google Scholar 
                

	King, G.J., 1990. Molecular genetics and breeding of vegetable brassicaes. Euphytica 50: 97–112.

                    Google Scholar 
                

	Kondra, Z.P. & B.R., Stefansson, 1970. Inheritance of the major glucosinolates in rapeseed (Brassica napus) meal. Can. J. Plant. Sci. 50: 643–647.

                    Google Scholar 
                

	Kraling, K., G., Robbelen, M., Thies, M., Herrmann & M.R., Ahmadi, 1990. Variation in seed glucosinolates in lines ofBrassica napus. Plant Breeding 105: 33–39.

                    Google Scholar 
                

	Lammerink, J., D.B., Macgibbon & A.R., Wallace, 1984. Effect of the cabbage aphid (Brevicoryne brassicae) on total glucosinolate in the seed of oilseed rape. New Zealand J. Agric. Res. 27: 89–92.

                    Google Scholar 
                

	Luthy, B. & P., Matile, 1984. The mustard oil bomb: rectified analysis of the subcellular organisation of the myrosinase system. Biochem. Physiol. Pflanzen 179: 5–12.

                    Google Scholar 
                

	Macfarlane Smith, W.H., D.W., Griffiths & B., Boag, 1991. Overwintering variation in glucosinolate content of green tissue of rape (Brassica napus) in response to grazing by wild rabbit (Oryctolagus cuniculus). J. Sci. Food Agric. 56: 511–521.

                    Google Scholar 
                

	Matile, P., 1980. Die Senfolbombe: zur Kompartimentierung des Myrosinasesystems. Biochem. Physiol. Pflanzen 175: 722–731.

                    Google Scholar 
                

	Milford, G.F.J., J.K. Fieldsend, A.J.R. Porter, C.J. Rawlinson, E.J. Evans & P. Bilsborrow, 1989. Changes in glucosinolate concentrations during the vegetative growth of single- and double-low cultivars of winter oilseed rape. Aspects of Applied Biology 23. Production and Protection of Oilseed Rape and other Brassica Crops, pp. 83–90.

	Mithen, R.F., B.G., Lewis & G.R., Renwick, 1986.In vitro activity of glucosinolates and their products againstLeptosphaeria maculans. Trans Brit. Mycol. Soc. 87: 433–440.

                    Google Scholar 
                

	Mithen, R.F., B.G., Lewis, G.R., Fenwick & R.K., Heaney, 1987a. Resistance ofBrassica species toLeptosphaeria maculans. Trans Brit. Mycol. Soc. 88: 525–531.

                    Google Scholar 
                

	Mithen, R.F., B.G., Lewis, G.R., Fenwick & R.K., Heaney, 1987b. Glucosinolates of wild and cultivatedBrassica species. Phytochem. 26: 1969–1973.

                    Google Scholar 
                

	Mithen, R.F. & C. Herron, 1992. Transfer of disease resistance to oilseed rape from withBrassica species. Proceedings of the 8th International Rapeseed Congress, Saskatoon, Canada, pp. 244–250.

	Mithen, R.F. & R., Magrath, 1992. Glucosinolates and resistance toLeptosphaeria maculans in wild and cultivatedBrassica species. Plant Breeding 108: 60–68.

                    Google Scholar 
                

	Newman, P.L., 1984. Screening for resistance in winter oilseed rape. Aspects of Applied Biology 6. Agronomy, Physiology, Plant Breeding and Crop Protection of Oilseed Rape, pp. 371–380.

	Rawlinson, C.J., K.J. Doughty, C.H. Bock, V.J. Church, G.F.J. Milford & J.K. Fieldsend, 1989. Diseases and response to disease and pest control on single- and double-low cultivars of oilseed rape. Aspects of Applied Biology 23. Production and Protection of Oilseed Rape and other Brassica Crops, pp. 393–400.

	Rouxel, T., A., Sarniguet, A., Kollman & J-F, Bosquet, 1989. Accumulation of a phytoalexin inBrassica spp. in relation to a hypersensitive reaction ofLeptosphaeria maculans. Physiol. Mol. Plant Path. 34: 507–517.

                    Google Scholar 
                

	Rucker, B. & E. Rudloff, 1992. Investigations on the inheritance of the glucosinolate content in seeds of winter oilseed rape (Brassica napus). Proceedings of the Eighth International Rapeseed Congress, Saskatoon, Canada, pp. 191–196.

	Schilling, W. & W. Friedt, 1992. Breeding 00-rapessed (Brassica napus) with differential glucosinolate content in the leaves. Proceedings of the Eighth International Rapeseed Congress, Saskatoon, Canada, pp. 250–255.

	Tapper, S. & R., Cox, 1990. Selection of 00 oilseed rape crops by rabbits, hares, and deer grazing at night. In: M., Askew (Ed.) Rapeseed 00 and Intoxication of Wild Animals. pp. 152–160. Commission of the European Community, Brussels.

                    Google Scholar 
                

	Thagstad, O.P., K., Evjen & A., Bones, 1991. Immunogold-EM localisation of myrosinase in Brassicacae. Protoplasma 161: 85–93.

                    Google Scholar 
                

	Underhill, E.W., L.R., Wetter & M.D., Chisholm, 1973. Biosynthesis of glucosinolates. Biochem. Soc. Symp. 38: 303–326.

                    Google Scholar 
                

	Williams, I.J., K.J. Doughty, C.H. Bock & C.J. Rawlinson, 1992. Incidence of pests and diseases and effects of crop protection on double- and single-low winter rape cultivars. Proceedings of the Eighth International Rapeseed Congress, Saskatoon, Canada, pp. 518–523.


Download references




Author information
Authors and Affiliations
	Cambridge Laboratory, Institute of Plant Science Research, John Innes Centre, Colney, NR4 7UJ, Norwich, UK
Richard Mithen


Authors	Richard MithenView author publications
You can also search for this author in
                        PubMed Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Mithen, R. Leaf glucosinolate profiles and their relationship to pest and disease resistance in oilseed rape.
                    Euphytica 63, 71–83 (1992). https://doi.org/10.1007/BF00023913
Download citation
	Issue Date: January 1992

	DOI: https://doi.org/10.1007/BF00023913


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Key words
	
Brassica napus ssp.oleifera

	disease resistance
	glucosinolates
	isothiocyanates
	oilseed rape








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					44.215.103.43
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    