


Biochemical changes in eggplant cultivars due to infection with Alternaria alternata (Fr.) Keissler) causing early blight disease

Abstract 
The study aimed to evaluate the biochemical responses of brinjal (Solanum melongena L.) genotypes to Alternaria alternata infection. Five genotypes - resistant (Uttra), moderately resistant (Pant Rituraj), moderately susceptible (Pusa Upkar), susceptible (Pusa Shymala) and highly susceptible (BR-112) were assessed for total amino acids, total sugars, reducing and non-reducing sugars and phenolic content at 45 and 60 days after sowing. Total soluble sugars were estimated using the anthrone method, reducing sugars by Nelson’s method, amino acids by the ninhydrin reaction and phenols by the Folin–Ciocalteu method. The data revealed significant biochemical variation among genotypes: resistant genotypes exhibited lower sugar and amino acid levels but higher phenolic content, whereas susceptible genotypes showed elevated sugar and amino acid levels with lower phenolic content. Maximum phenolic content was recorded in Uttra (8.83 mg/g), and the minimum in BR-112 (4.72 mg/g) at 60 DAS. These findings suggest that enhanced phenolic metabolism, along with regulated sugar and amino acid levels, contributes to brinjal resistance, offering valuable markers for screening and breeding programs.
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Introduction
“Brinjal (Solanum melongena L.) also known as eggplant or aubergines or garden egg member of Solanaceae family is a popular vegetable crop grown almost all over the world. Brinjal is grown in China, India, Bangladesh, Pakistan and Philippines. Brinjal described as “king of vegetables” due to its wide usage in Indian foods” (Choudhary and Gaur, 2009; Singh et al., 2014). “India is considered to be the centre of origin of cultivated brinjal from where it spread to the other parts of the world” (Choudhary and Kalda, 1968). “Major brinjal growing states in India are Orissa, Bihar, Punjab, West Bengal, Karnataka, Maharashtra, Andra Pradesh and Uttar Pradesh with a yield of 34.91 tonnes per hectare, the global area of eggplant is roughly 2.67 million hectares, and production is close to 93.21 million tonnes” (Anon, 2024). “Brinjal is grown on 0.73 million hectares in India, where it produces 12.78 million tonnes and yields 17.36 tonnes per hectare” (Anon, 2024). “In biochemical estimation various metabolites of host tissues suffer modifications in their composition due to infection by a pathogen. Alteration in the levels of sugars and phenols in many plants due to Alternaria infection have been investigated by many workers” (Chandramohan et al., 1967;  Gupta et al., 1987; Saharan et al., 2000; Joshi et al., 2004; Saharan and Saharan, 2004 and Kushwaha and Narain, 2005). 

Method and Material 
The experiment was carried out at Department of Plant Pathology, RVSKVV, Gwalior (M.P.). To find out total soluble sugars, reducing sugar, non-reducing sugar and amino acid content in brinjal cultivars. Thirty five cultivars were characterized with respect to their resistance against Alternaria leaf spot by screening of genotypes. The five representative germplasm belonging to different categories of resistant reaction viz., resistant, moderately resistant and moderately susceptible, susceptible, highly susceptible genotypes were used. 
Estimation of total soluble sugars 
Dubois et al. (1956) estimated “the total soluble sugar using the method with anthrone reagent four ml of cold anthrone reagent was added to 1 ml of ethanolic extract. This mixture was shaken vigorously and boiled for 10 min in a boiling water bath. After cooling in running tap water, the absorbance was deduced at 620 nm in spectrophotometer”.
Estimation of reducing sugar 


 Nelson estimated reducing sugar using the method. To one ml of ethanolic extract, 1 ml of fresh copper reagent prepared by mixing copper tartarate and copper sulphate solution (25:1 vlv) was added to the above mixture. The mixture was heated for 20 min in a boiling water-bath and cooled. One ml of arsenomolybdate reagent was added to above mixture and the contents incubated for 15 min. The solution was diluted to twenty-five ml with distilled water and the colour intensity was readed at 500 nm in spectrophotometer.
Estimation of Amino acid 


The method utilizing L-Glycine as a standard was employed to identify the ninhydrin-positive amino acids. Two hundred milligrams of leaves were ground in 10 ml of 80% ethanol and heated for 10 minutes. Supernatant (0.1 ml) was mixed with 0.9 ml distilled water and 1 ml ninhydrin reagent, then boiled for 20 minutes. After cooling, 5 ml of a 1:1 diluting solvent (n-propanol: Water) was introduced to it. The absorbance was recorded at 570 nm
Estimation of phenol:
Take 100mg fresh random leaf sample (each row) from field crush 100mg leaf sample in 5ml (80% ethanol) in mortar pestle until the leaf completely disappear and makes fine liquid solution. Pour the solution (Leaf + ethanol) in the 15ml falcon tube and centrifuge at 1000rpm for 10 minutes. Then transfer the supernatant in fresh 15ml falcon tube and add more 5ml (80% ethanol) into the old tube which has leaf extract and again centrifuge at 1000rpm for 10 minutes. Transfer the supernatant in the falcon. Total 10ml (5ml + 5ml), dry 10ml supernatant in glass bottle in Owen at 65⁰C until it gets dried. After drying add 1ml distil water and leave it until it gets dissolved.  Now take 50 micro litres from glass bottle with the help of pipette in an eppendrof tube then add 50 microliters FC Reagent. Add 200 microliters of 20% sodium carbonate and make up the volume upto 1ml with distil water. Boil it for 1 min and then keep it at room temperature for 2 hours. At last take absorption at 650nm in a spectrophotometer.

Result 
  Infection by pathogens brings about a lot of changes in biochemical processes in the host plant. Five different biochemical parameters viz., total amino acid, total sugar, reducing sugar, non-reducing sugar and phenol were evaluated and the biochemical response of five different categories viz., (Resistant, moderately resistant, moderately susceptible, susceptible and highly susceptible) of genotypes were estimated and there grouping was done based on level of expression.

Biochemical changes in host plants
Effect of total amino acid
Results on total amino acid content recorded at 45 and 60 days stages under natural condition and data presented in table-1. It was evident that significant difference existed among the resistant and susceptible genotypes at both stages. The experiment data indicates that all the diseased samples have significantly reduced amino acid content as compared to healthy one. In regard to the content of total amino acid among the brinjal  genotypes, at 45 days after sowing minimum amino acid content was recorded in healthy and diseased leaves of resistant genotypes viz., Uttra (2.35 and 1.77 mg/g) followed by moderate resistant genotype Pant Rituraj (2.90 and 2.31 mg/g), while in the susceptible category the minimum amino acid contents were recorded in Pusa Upkar (moderate susceptible) (3.60 and 2.96 mg/g), and Pusa Shymala (susceptible) (4.61 and 3.12 mg/g), while maximum amino acid was recorded in highly susceptible genotype BR-112 (4.97 and 3.62 gm/g).  At 60 days after sowing the same trends was observed maximum total amino acid was recoded in BR-112 (highly susceptible) genotype (10.12 and 9.07 mg/g) followed by Pusa Shymala (susceptible) (79.82 and 7.48 mg/g), Pusa Upkar (moderate susceptible) (7.43 and 5.12 mg/g), Pant Rituraj (moderate resistant) (4.64 and 5.80 mg/g), while minimum total amino acid was recorded in resistant genotype Ulttra (4.14 and 5.38 mg/g). 

Table-01.  Total amino acid content (mg/g) in Brinjal leaves among different genotypes.
	Genotypes
	Reaction 
	45 days after sowing
	60 days after sowing

	
	
	Total amino acid (mg/g)

	
	
	Healthy
	Diseased 
	Healthy
	Diseased 

	Uttra
	R
	2.35
	1.77
	6.62
	4.14

	Pant rituraj
	MR
	2.90
	2.31
	6.95
	4.64

	Pusa upkar
	M S
	3.60
	2.96
	7.43
	5.12

	Pusa shymala
	S
	4.61
	3.12
	9.82
	7.48

	BR-112
	H S
	4.97
	3.62
	10.12
	8.02



Effect of total phenol
 There was a significant increase in phenol content of brinjal plants due to Alternaria alternata infection as compared to healthy plants. Data presented in table-02 clearly indicates that maximum phenol content (4.82 mg/g) was found in healthy samples of resistant genotypes viz., Uttra and minimum phenol content was recorded in highly susceptible genotype BR-112 (2.10 mg/g). At 45 days after sowing the phenol content in healthy leaves of Pant Rituraj (3.65 mg/g), Pusa Upkar (2.91 mg/g) and Pusa Shymala (2.48 mg/g) was lower as compared to diseased leaves. (4.92, 4.14 and 3.46 mg/g) respectively. In diseased leaves of genotypes viz., Pant Rituraj, Pusa Upkar and Pusa Shymala total phenol content (4.92 mg/g), (4.14 mg/g) and (3.46 mg/g) respectively at 45 days after sowing, whereas in diseased leaves phenolic content is gradually increases, In the leaves of highly susceptible genotype BR-112 genotype recorded minimum phenol content (2.77 mg/g), while maximum phenol was recorded in genotype ultra (5.25 mg/100g). Similarly at 60 days after sowing the phenolic content were increased gradually with respect of alternaria infection. In Uttra genotype maximum phenolic content was recorded in healthy and diseased leaves (7.20 and 8.83 gm/g), followed by Pant Rituraj (5.15 and 6.89 mg/g), Pusa Upkar (4.42 and 6.10 gm/g) and Pusa Shymala (3.87 and 5.05 mg/g), while minimum phenolic content was recorded in genotype BR-112 (3.15 and 4.72 mg/100g). 
 Table-02. Total phenol content (mg/g) in Brinjal leaves among different genotypes.
	Genotypes
	Reaction 
	45 days after sowing
	60 days after sowing

	
	
	Total phenol (mg/g)
	Total phenol (mg/g)

	
	
	Healthy
	Diseased 
	Healthy
	Diseased 

	Uttra
	R
	4.82
	5.25
	7.20
	8.33

	Pant rituraj
	M R
	3.65
	4.92
	5.15
	6.89

	Pusa upkar
	M S
	2.91
	4.14
	4.42
	6.10

	Pusa shymala
	S
	2.48
	3.46
	3.87
	5.05

	BR-112
	H S
	2.10
	2.77
	3.15
	4.72




Effect of total sugar
Significantly decrease in sugar content of brinjal plants during the Alternaria infection as compared to healthy plants leaves. During the investigation sugar level is gradually decrease in leaves of diseased plant at 45 days after sowing. In leaves of healthy plant of highly susceptible genotypes maximum total sugar content was noticed (12.16 mg/g fresh wt), while minimum was recorded (7.65 mg/g fresh wt) in resistant genotype.  In diseased plant the maximum total sugar was recorded in BR-112 genotype (10.23 mg/g fresh wt), while minimum was is in Uttra genotype (6.22 mg/g fresh wt), whereas rest of the genotypes were recorded with moderately decreased level of total sugar as compared to susceptible genotypes. At 60 days after sowing similar trends was noticed sugar level is low as compared to healthy plant. The minimum total sugar content in healthy and diseased was recorded minimum in Uttra genotypes (5.10 and 4.78 mg/g fresh wt) followed by Pant Rituraj (6.76 and 5.20 mg/g fresh wt), Pusa Upkar (8.42 to 7.35 mg/g fresh wt) and Pusa Shymala (8.96 and 7.85 mg/g fresh wt), while maximum total sugar content was recorded in BR-112 (10.35 and 9.24 mg/g fresh wt). 
Table-03. Total sugar content (mg/g fresh wt) in Brinjal leaves among different genotypes.
	Genotypes
	Reaction 
	45 days after sowing
	60 days after sowing

	
	
	Total sugar (mg/g fresh wt)
	Total sugar (mg/g fresh wt)

	
	
	Healthy
	Diseased 
	Healthy
	Diseased 

	Uttra
	R
	7.65
	6.22
	5.10
	4.78

	Pant rituraj
	M R
	8.95
	8.35
	6.76
	5.20

	Pusa upkar
	M S
	9.80
	8.44
	8.42
	7.35

	Pusa shymala
	S
	10.50
	9.24
	8.96
	7.85

	BR-112
	H S
	12.16
	10.23
	10.35
	9.24




Effect of reducing sugar
In the estimation of reducing sugar gradually found decrease in healthy to diseased plant leaves. At 45 days after sowing in healthy plant leaves genotype Uttra (3.21 mg/g fresh wt) recorded minimum reducing sugar, while maximum reducing sugar was recorded in genotype BR-112 (8.87 mg/g fresh wt). In diseased leaves minimum reducing sugar was recorded in Uttra (2.89 mg/g fresh wt), while maximum was is in BR-112 (7.49 mg/g fresh wt). At 60 days after sowing the reducing sugar in healthy and diseased leaves maximum was recorded in BR-112 (6.92 and 6.15 mg/g fresh wt), followed by Pusa Shymala (6.34 and 4.90 mg/g fresh wt), Pusa Upkar (4.95 and 4.10 mg/g fresh wt) and Pant Rituraj (3.82 and 3.21 mg/g fresh wt), while minimum reducing sugar was recorded in genotype Uttra (2.90 and 2.15 mg/g fresh wt). 
Table-04. Reducing sugar content (mg/g fresh wt) in Brinjal leaves of different genotypes.
	Genotypes
	Reaction 
	45 days after sowing
	60 days after sowing

	
	
	Reducing  sugar (mg/g fresh wt)
	Reducing sugar (mg/g fresh wt)

	
	
	Healthy
	Diseased 
	Healthy
	Diseased 

	Uttra
	R
	3.21
	2.89
	2.90
	2.15

	Pant rituraj
	M R
	4.57
	3.96
	3.82
	3.21

	Pusa upkar
	M S
	5.51
	4.75
	4.95
	4.10

	Pusa shymala
	S
	6.58
	5.22
	6.34
	4.90

	BR-112
	H S
	8.87
	7.49
	6.92
	6.15






Effect of Non-reducing sugar
Forty five days after sowing minimum non-reducing sugar in healthy and diseased leaves was recorded in genotype Uttra (2.95 and 1.65 mg/g fresh wt), followed by Pant Rituraj (4.01 and 2.67 mg/g fresh wt), Pusa Upkar (4.50 and 3.45 mg/g fresh wt), Pusa Shymala (6.24 and 4.64 mg/g fresh wt), while maximum non-reducing sugar was recorded in genotype BR-112 (7.05 and 6.90 mg/g fresh wt).  At 60 days after sowing maximum non-reducing sugar in healthy and disease leaves was recorded in genotypes BR-112 (5.40 and 4.35 mg/g fresh wt), followed by Pusa Shymala (4.65 and 3.25 mg/g fresh wt), Pusa Upkar (3.95 and 2.26 mg/g fresh wt), Pant Rituraj (3.35 and 1.78 mg/g fresh wt), while minimum non-reducing sugar was recorded in genotype Uttra (2.10 and 1.12 mg/g fresh wt). 
Table-05. Non-reducing sugar content in Brinjal leaves of different genotypes.
	Genotypes
	Reaction 
	45 days after sowing
	60 days after sowing

	
	
	Non-reducing  sugar 
(mg/g fresh wt)
	Non-reducing  sugar 
(mg/g fresh wt)

	
	
	Healthy
	Diseased 
	Healthy
	Diseased 

	Uttra
	R
	2.95
	1.65
	2.10
	1.12

	Pant rituraj
	M R
	4.01
	2.67
	3.35
	1.78

	Pusa upkar
	M S
	4.50
	3.45
	3.95
	2.26

	Pusa shymala
	S
	6.24
	4.64
	4.65
	3.25

	BR-112
	H S
	7.05
	6.90
	5.40
	4.35








Biochemical parameters-based cluster analysis 
At 45 days healthy leaves 

Cluster analysis and grouping of healthy leaves samples of five brinjal genotype/varieties was done to observed at 45 days after sowing for correlation and similarity between these genotypes based on total amino acid, total sugar, reducing sugar, non-reducing sugar and phenol (Plate-1). Total two clusters has been formed based on these parameter. Cluster Ist representing the genotype Pusa Shymala and BR-112 having susceptible to highly susceptible reaction and also these genotypes more or less similar in biochemical properties analyzed in current study. Cluster IInd are making group of three genotypes. Among them Ultra, Pant Rituraj and Pant Upkar have lowest total sugar, reducing sugar, non-reducing sugar, amino acid and highest total phenolic content respectively.  Principal component analysis (PCA) was performed by examining biochemical variables at the same time. The pattern of variations shown by the PCA was illustrated using correlation coefficients calculated for the pairwise relationships of the traits. Brinjal genotypes were placed at a distinctive location on the plot. The PCA correlation showed that those genotypes had distinct positions on the graph with varying magnitudes of biochemical parameters. In these five variable total phenols is at the highest variability. (Plate-1).
[image: ] 
Plate-1. Principal component analysis of biochemical parameters of healthy leaves at 45 DAS 
At 45 days diseased leaves  

Cluster analysis and grouping of disease samples of five brinjal genotypes/varieties at 45 DAS was done to observed the correlation and similarity between the diseased leaves of Brinjal genotypes based on total amino acid, total sugar, reducing sugar, non-reducing sugar and phenol (Plate-1). Total two clusters has been formed. Based on these parameters. Cluster Ist representing the genotype BR-112 which having highly susceptible reaction. Cluster IInd are making group of four genotypes Pusa Shymala, Pant Rituraj, Pant Upkar and Ultra, among them the genotypes Uttra, Pant Rituraj, Pusa Shymala and Pant Upkar have lower total sugar, reducing sugar, non-reducing sugar, amino acid and highest total phenolic content. The principal component analysis (PCA) of various variables concurrently indicates that the genotypes were placed at a distinct location while also being compared pairwise by their correlation coefficients for trait association. The PCA correlation showed that genotypes with greater and lesser biochemical parameter magnitudes occupy distinct positions on the graph. The total phenol exhibited the greatest variability among them (Plate-2).
[image: ]
Plate-2. Principal components analysis of biochemical parameters at diseased leaves of 45 
At 60 days healthy leaves 


Cluster analysis and grouping of five binjal genotype/varieties was done to observed the correlation and similarity between these genotypes based on total amino acid, total sugar, reducing sugar, non-reducing sugar and phenol (Plate-3). Total two clusters were has been form. Based on these parameters. Cluster Ist representing the genotype Pusa Shymala and BR-112 having susceptible to highly susceptible reaction and also among these genotypes these are more or less similar in biochemical properties analyzed during the current study. Cluster IInd is making group of three genotypes. Among them Uttra, Pant Rituraj and Pant Upkar have lowest total sugar, reducing sugar, non-reducing sugar, amino acid and highest total phenolic content respectively. Principal component analysis (PCA) was done by taking all the biochemical variables simultaneously. The sequence of variations illustrated by the PCA described by correlation coefficients determined for pair-wise association of the traits. Brinjal genotypes were situated at the distinctive position of the plot. The PCA correlation represent those genotypes possessed higher and lower magnitudes of biochemical parameters occupying especial position towards the graph. In these five variable total phenol at the highest variability. (Plate-3).
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[bookmark: _Hlk144489090]Plate-3. Principal component analysis of biochemical parameters at healthy leaves of 60 DAS
At 60 days diseased leaves 

Cluster analysis and grouping of diseased samples of five brinjal genotype/varieties at 60 DAS was done to observed the correlation and similarity between the diseased leaves of Brinjal genotypes based on total amino acid, total sugar, reducing sugar, non-reducing sugar and phenol (Plate-4). Total two clusters were has been form. Based on these parameter cluster Ist representing the genotype BR-112 which having highly susceptible reaction. Cluster second are making group of four genotypes Pusa Shymala, Pant Rituraj, Pant Upkar and Ultra, Among them the genotypes Uttra, Pant Rituraj, Pusa Shymala and Pant Upkar have lower total sugar, reducing sugar, non-reducing sugar, amino acid and highest total phenolic content as a group as when it is compared with the cluster Ist genotypes i.e., BR-112 highly susceptible genotype.  The principal component analysis (PCA) of different variables at one and the same time describe that the genotypes was positioned at the unique position as well compared pair wise by there correlation coefficient for association of trait. The PCA correlation represent that the genotypes having higher and lower magnitudes of biochemical parameters inhabited unique position towards the graph. The total phenol recorded the highest variability. (Plate-4).
[image: ]
Plate-4.  Principal components analysis of biochemical parameters at diseased leaves of 60 DAS
Discussion 
 Estimated values of total sugar, reducing sugar and their mean data showed that highly susceptible genotypes BR-112 recorded maximum sugar, while minimum was recorded in resistant genotypes Uttra (4.94 mg/g fresh wt) genotypes Pant rituraj, Pusa upkar and Pusa shymala (5.98 mg/g fresh wt), (7.89 mg/g fresh wt) and (8.41 mg/g fresh wt) respectively. The reduction in sugar contents in different diseased tissues with increasing plant age was also reported. The present results are in conformity with those recorded by Chahal, 1986; Gupta et al. 1987 and Sugha et al. 1992. Saharan and Saharan (2004) also recorded decrease in sugar contents with increasing plant age in both susceptible and highly susceptible varieties of clusterbean infected with Alternaria cucumerina var. cyamopsidis. Mathpal et al. (2011) reported highest total sugar and reducing sugar contents in B. alba (tolerant) and least in B. juncea (susceptible) infected with A. brassicae. With increase in infection and plant age, total sugars and reducing sugars were found to be decreased in both the healthy and infected genotypes.  Amino acid and the total amino acid was recorded minimum in Uttra (5.38 mg/g) resistant genotype followed by Pant rituraj (5.80 mg/g) which was significantly much lesser as compare to susceptible genotype BR-112 (9.07 mg/g). The present results are in conformity with those recorded by several workers a decrease of total soluble proteins due to pathogen infection has been reported (Taiwo and Akinjogunla, 2006). It was found that A. solani caused significant reductions in total soluble protein levels in infected leaves of tomato plants as compared to uninfected controls (Mohamed et al., 2017). The significant decrease in protein content as a result of the disease is likely due to some interactions related to a highly sensitive response and increased soluble protein. This was case at the second stage of growth (40 days after inoculation with A. solani). Several studies have been devoted to illustrating the numerous metabolic changes associated with a highly sensitive response, such as the local defensive reaction of a pathogen resistant plant. In a highly sensitive response, many enzymes are activated, known as proteins (PR). “The continuous accumulations of newly induced proteins may help in the localization of fungal infection; the reverse is not true.” (Walter et al., 2007). A significant increase in phenol content of brinjal plants due to Alternaria alternata infection as compared to healthy plants. Maximum phenol content (4.82 mg/100g) was found in healthy samples of resistant genotypes viz., Uttra and minimum is recorded in highly susceptible genotype BR-112 (2.10 mg/100g). Sixty days mean indicates maximum phenol (7.77 mg/100g) was recorded in Uttra genotypes, followed by Pant rituraj (6.02 mg/100g), Pusa upkar (5.26 mg/100g) and (4.46 mg/100g) Pusa shymala, while minimum phenol content was recoded (3.94mg/100g) BR-112 genotype. Similar findings were also recorded by Singh, 2004 also observed reduction in total phenols in Brassica spp. due to Peronospora parasitica infection. Jayapal and Mahadevan 1968; Kushwaha and Narain 2005 and Bhardwaj et al. 1985. The phenol was higher in resistant genotype (EC-399301 and PHR-1) as compared to susceptible genotype (Varuna and Kranti). The disease free plants have higher total phenol as compared to diseased plants. The phenol content was observed to increase with age in all the plants. Present finding of higher content of phenol in resistant genotypes are in line with those of Dhawan et al. (1981), Singh, (2000), Yadav et.al. (1996) and Bibi et.al. (1993). Atwal et. al. (2004) has reported increased in phenol content with increase in infection and with plant age. Danish et al. (2025), who reported that biocontrol agents like Acinetobacter sp. and indole-3-acetic acid (IAA) enhance eggplant resistance to Alternaria solani by boosting defense enzymes and reducing disease severity. Elevated sugar levels in susceptible genotypes may serve as an energy source for the pathogen, facilitating its growth and colonization. Al-Khayri et al. (2023), which highlighted the role of phenolic acids in plant disease resistance. The gradual increase in phenolic content in diseased leaves suggests an active defense response, reinforcing cell walls and activating defense enzymes to combat the pathogen. Zhou et al. (2023), who observed that grafting eggplants onto certain rootstocks enhanced amino acid metabolism, contributing to improved resistance against pathogens. These biochemical traits elevated phenolic metabolism and controlled sugar and amino acid levels play a crucial role in brinjal's defense mechanism against A. alternata infection. 
Conclusion:
This study demonstrated the limited analysis of amino acids, phenols, and both reducing and non-reducing sugars regarding the Alternaria infection. The highest phenol content (8.33 mg/g) was observed in the resistant genotype Uttra, whereas the lowest phenol content (4.72 mg/g) was noted in the BR-112 genotype.

Recommendation:
 
[bookmark: _GoBack]Molecular evaluation of the Alternaria alternata will help to identify the variation within the causal agent of the disease. It also enhances the selection and recognition of suitable resistant brinjal genotypes. Resistant source may be useful in the breeding programme for the identification of high yielding and disease resistance genotypes.
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