
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    

    
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Journal of Plant Pathology

	
                        Article

The severity level classification of Fusarium wilt of chickpea by pre-trained deep learning models


                    	Original Article
	
                            Published: 16 October 2023
                        


                    	
                            Volume 106, pages 93–105, (2024)
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                [image: ]
                            
                            Journal of Plant Pathology
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	Tolga Hayit 
            ORCID: orcid.org/0000-0001-5367-79881, 
	Ali Endes2 na1 & 
	Fatma Hayit3 na1 


                        
    

                        
                            	
            
                
            194 Accesses

        
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Abstract
Fusarium wilt of chickpea causes significant losses in chickpea production worldwide due to its severely damaging characteristic. On the other hand, it can be controlled by growing resistant varieties, using fungicides, or by on-site applications. It is very important to detect the disease in the early stages before the disease is fully transmitted to the product in order to avoid the disruption of the production of chickpeas. This study investigated the applicability of pre-trained models based on deep learning, which could help determine the type of infection at an early stage of the Fusarium wilt of chickpea, with a proposed new dataset. The results of the study showed that pre-trained Convolutional Neural Network models could be used for classifying the disease. Models can classify the images of chickpea leaves used as inputs as "Highly Resistant, Resistant, Moderately Resistant/ Tolerant, Susceptible, and Highly Susceptible", according to the severity of the disease. Convolutional Neural Networks are among the state-of-the-art deep learning approaches and one of the approaches that are inspired by the human brain and can automatically learn the distinguishing features from the dataset. Therefore, they can perform close to expert performance in different tasks and applications. The study used a novel dataset containing images of chickpea plants infected by the pathogen Fusarium oxysporum f. sp. ciceris to train, validate, and test the pre-trained deep-learning models. According to the results of the study, DenseNet-201, with an average test accuracy of 90%, outperformed the other models. Furthermore, the confusion matrix of DenseNet-201 shows that the other metrics (precision, recall, and F1-Score) were consistent with the average test accuracy. The obtained accuracy value and other performance indicators indicate that pre-trained Convolutional Neural Network models can help determine the severity of Fusarium wilt in chickpea.
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