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                    Abstract
This study analyses two methods for establishing bacterial spot xanthomonad infection on processing tomatoes and three assessment methods to measure bacterial spot severity. These methods were evaluated at different crop stages under field conditions. The trials were conducted in 2010 and 2011. Three cultivars with known resistance to bacterial spot were used to validate the procedures. The plants were infected by spray inoculation with bacterial suspension, or by natural bacterial spot dissemination from previously inoculated plantlets of the susceptible cultivar Yuba, planted equidistant between the plant rows (indirect procedure). Disease severity was estimated by three methods according to the period of assessment: A) percentage of necrotic area of the third and fourth leaves of 12 plants per plot up to 30 days after transplanting; B) percentage of necrotic area of 24 leaflets per plot from 30 to approximately 60 days after transplanting, and C) a plot-based disease severity scale from 60 days after transplanting. Both inoculation procedures resulted in disease occurrence which was not as uniform as when plants were naturally infected by the inoculum source. Tomato cultivars were successfully differentiated in terms of quantitative resistance by the three assessment methods employed.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
                            
                        
                    

                    

                    

                    References
	Akritas MG, Arnold SF, Brunner E (1997) Nonparametric hypothesis and rank statistics for unbalanced factorial designs. J Am Stat Assoc 92:258–265
Article 
    
                    Google Scholar 
                

	Al-Dahmani JH, Abbasi PA, Miller SA, Hoitink HAJ (2003) Suppression of bacterial spot of tomato with foliar sprays of compost extracts under greenhouse and field conditions. Plant Dis 87:913–919
Article 
    
                    Google Scholar 
                

	Araújo ER, Pereira RC, Ferreira MASV, Café-Filho AC, Moita AW, Quezado-Duval AM (2011) Effect of temperature on pathogenicity components of tomato bacterial spot and competition between Xanthomonas perforans and X. gardneri. Acta Horticult 914:39–42
Article 
    
                    Google Scholar 
                

	Brunner E, Domhof S, Langer F (2002) Nonparametric analysis of longitudinal data in factorial experiments. Wiley, New York

                    Google Scholar 
                

	Byrne JM, Dianese AC, Ji P, Campbell HL, Cuppels DA, Louws FJ, Miller SA, Jones JB, Wilson M (2005) Biological control of bacterial spot of tomato under field conditions at several locations in North America. Biol Control 32:408–418
Article 
    
                    Google Scholar 
                

	Flaherty JE, Jones JB, Harbaugh BK, Somodil GC, Jackson LE (2000) Control of bacterial spot on tomato in the greenhouse and field with h-mutant bacteriophages. HortSci 35:882–884

                    Google Scholar 
                

	Gitaitis RD, Jones JB, McCarter SM (1986) Evaluation of chemical control of bacterial diseases of tomato. In: Hickey KD (ed) Methods for evaluating pesticides for control of plant pathogens. APS Press, St. Paul, pp 205–209

                    Google Scholar 
                

	Gregory PH (1968) Interpreting plant disease dispersal gradients. Annu Rev Phytopathol 6:189–212
Article 
    
                    Google Scholar 
                

	Ji P, Campbell HL, Kloepper JW, Jones JB, Suslow TV, Wilson M (2006) Integrated biological control of bacterial speck and spot of tomato under field conditions using foliar biological control agents and plant growth-promoting rhizobacteria. Biol Control 36:358–367
Article 
    
                    Google Scholar 
                

	Jones JB, Stall RE, Jones JP, Phoronezny KL (1984) Survival of Xanthomonas campestris pv. vesicatoria in Florida. Phytopathology 74:858–858

                    Google Scholar 
                

	Jones JB, Lacy GH, Bouzar H, Stall RE, Schaad NW (2004) Reclassification of the xanthomonads associated with bacterial spot disease of tomato and pepper. Syst Appl Microbiol 27:755–762
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Louws FJ, Wilson M, Campbell HL, Cuppels DA, Jones JB, Shoemaker PB, Sahin F, Miller SA (2001) Field control of bacterial spot and bacterial speck of tomato using a plant activator. Plant Dis 85:481–488
Article 
    CAS 
    
                    Google Scholar 
                

	Madden LV, Hughes G, van den Bosch F (2007) The study of plant disease epidemics. APS Press, St. Paul

                    Google Scholar 
                

	Marcuzzo LL, Becker WF, Fernandes JMC (2009) Alguns aspectos epidemiológicos da mancha bacteriana (Xanthomonas spp.) do tomateiro na região de Caçador/SC. Summa Phytopathol 35:132–135
Article 
    
                    Google Scholar 
                

	McInnes TB, Gotaotos RD, McCarter SM, Jawprslo CA, Phatak SC (1988) Airborne dispersal of bacteria in tomato and pepper transplant fields. Plant Dis 72:575–579
Article 
    
                    Google Scholar 
                

	Pontes NC, Moita AW, Quezado-Duval AM (2012) Resistance stability of ‘Ohio 8245’ and ‘Heinz 9553’ to tomato bacterial spot. Hortic Bras 30:99–105
Article 
    
                    Google Scholar 
                

	Quezado-Duval AM, Lopes CA (2010) Mancha bacteriana: uma atualização para o sistema de produção integrada de tomate indústria. Embrapa Hortaliças, Circ Tec 84:1–24

	Quezado-Duval AM, Pontes NC, Nascimento AR, Moita AW (2011) Metodologia de avaliação da severidade da mancha bacteriana em tomateiro para processamento industrial. Embrapa Hortaliças, Bol Pesq Desenvol 73:1–24

	Quezado-Duval AM, Inoue-Nagata AK, Reis A, Pinheiro JB, Lopes CA, Araújo ER, Fontenelle MR, Costa JR, Guimarães CMN, Rossato M, Becker WF, Costa H, Ferreira MASV, Destéfano SAL (2013) Levantamento de doenças e mosca-branca em tomateiro em regiões produtoras no Brasil. Embrapa Hortaliças, Bol Pesq Desenvol 100:1–36

	Scott JW, Jones JB, Somodi GC (1995) Screening tomato accessions for resistance to Xanthomonas campestris pv. vesicatoria, raceT3. HortSci 30:579–581

                    Google Scholar 
                

	Shah DA, Madden LV (2004) Nonparametric analysis of ordinal data in designed factorial experiments. Phytopathology 94:33–43
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                


Download references




Acknowledgments
To Fundação de Amparo à Pesquisa do Estado de Minas Gerais (FAPEMIG) for the D.Sc. fellowship to NCP and the Coordenação de Apoio ao Pessoal do Ensino Superior (CAPES) for financial support (grant 009/2009 CAPES/ MCT-FINEP).


Author information
Authors and Affiliations
	Dep. de Fitopatologia, Universidade Federal de Viçosa, 36570-900, Viçosa, MG, Brazil
Nadson C. Pontes, Luiz A. Maffia & José Rogério de Oliveira

	Instituto Federal Goiano, 75650-000, Morrinhos, GO, Brazil
Nadson C. Pontes

	Escola de Agronomia e Engenharia de Alimentos, Universidade Federal de Goiás, 74690-900, Goiânia, GO, Brazil
Abadia R. Nascimento

	Lab. de Fitopatologia de Fitopatologia, Embrapa Hortaliças, 70359-970, Brasília, DF, Brazil
Antonio W. Moita & Alice M. Quezado-Duval


Authors	Nadson C. PontesView author publications
You can also search for this author in
                        PubMed Google Scholar



	Abadia R. NascimentoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Antonio W. MoitaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Luiz A. MaffiaView author publications
You can also search for this author in
                        PubMed Google Scholar



	José Rogério de OliveiraView author publications
You can also search for this author in
                        PubMed Google Scholar



	Alice M. Quezado-DuvalView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Alice M. Quezado-Duval.


Additional information
Section Editor: Bernardo Halfeld-Vieira


Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Pontes, N.C., Nascimento, A.R., Moita, A.W. et al. Establishment of a procedure for bacterial spot inoculation and assessment in processing tomato field trials.
                    Trop. plant pathol. 40, 339–344 (2015). https://doi.org/10.1007/s40858-015-0039-3
Download citation
	Received: 06 April 2015

	Accepted: 08 July 2015

	Published: 18 August 2015

	Issue Date: October 2015

	DOI: https://doi.org/10.1007/s40858-015-0039-3


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
                        


Keywords
	
                Solanum lycopersicum
              
	
                Xanthomonas perforans
              
	Epidemiology
	Patometry








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					3.238.87.194
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    