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Brinjal (Solanum melongena L.), also known as eggplant, is a widely cultivated and important vegetable crop across the globe. In India, it thrives particularly well in tropical and subtropical regions. However, brinjal is vulnerable to several diseases that can significantly impact its growth and yield. Common issues include damping-off (caused by Pythium aphanidermatum), leaf spots (due to Alternaria alternata and Cercospora melongena), and Phomopsis blight (Phomopsis vexans). Among these, Alternaria leaf spot is especially severe and occurs frequently, often leading to major crop losses. To explore more sustainable ways to manage this disease, a field experiment was carried out during the Zaid 2023 season to evaluate the effectiveness of various plant-based leaf extracts in controlling Alternaria under real-world growing conditions. Leaf extracts viz., castor leaf extract @ 10%, neem leaf extract @ 10%, clove extract @ 10%, onion extract @ 10%, datura leaf extract @ 10% and carbendazim @ 1gm/l as foliar spray, an untreated replication served as control. At desired interval of days readings were taken for growth parameters and disease intensity. On the basis of single trial, it was observed that among all treatments foliar spray with neem leaf extract @ 10% showed the minimum disease intensity results followed by datura leaf extract @ 10%. However, the lowest inhibition was recorded in control plot. Subsequently the highest plant growth parameters and incremental cost benefit ratio was obtained with treatment of neem leaf extract @ 10%, followed by datura leaf extract @ 10% and lowest cost benefit ratio was obtained with untreated (control) and carbendazim as treated check.
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1. Introduction
Brinjal (Solanum melongena L.), commonly known as eggplant, is a key vegetable crop grown mainly in the tropical and subtropical regions of India. The name "brinjal" is believed to have roots in Sanskrit and Arabic, while "eggplant" comes from the white, egg-shaped fruits of certain varieties that resemble chicken eggs. The crop is thought to have originated in the Indo-Burma region, according to Vavilov (1928). Brinjal comes in three main botanical varieties: the large round or oval types fall under var. esculentum, long slender types under var. serpentinum, and the smaller, dwarf varieties under var. depressum (Choudhary, 1976). India is the second-largest producer of brinjal in the world, after China, with about 75% of its cultivation concentrated in states like Andhra Pradesh, Telangana, Madhya Pradesh, Karnataka, Odisha, West Bengal, Gujarat, Tamil Nadu, Assam, Maharashtra, Punjab, and Rajasthan. In 2023, Uttar Pradesh produced 14.92 thousand metric tonnes of brinjal, placing it 13th among India's top brinjal-producing states (Statista, 2023).
Brinjal is affected by different fungal diseases like damping off (Pythium aphanidermatum), Phomopsis blight (Phomopsis vexans), leaf spot which is the most destructive disease caused by Alternaria alternata reported up to 25% yield losses, Prasad and Ahir (2013). The disease Alternaria leaf spot initially affects the leaves and then spreads to the fruits, causing them to rot and become unfit for consumption. The spots are typically irregular, ranging from 4 to 8 mm in diameter, and may merge to cover large areas of the leaf blade. Severely affected leaves and fruits may eventually fall off (Prasad and Ahir, 2013; Bharathi and Gopalakrishnan, 2021).
Alternaria alternata, the fungus responsible for leaf spot disease, has a septate and branched mycelium that ranges in color from light to dark brown. It grows both between and inside plant cells. The fungus produces dark-colored conidiophores that emerge through the plant's stomata, giving rise to spores (conidia) that are single-celled, beaked, and appear in chains. These spores typically have 5–10 cross walls (septa) and may also have a few lengthwise or slanted ones. To manage this disease, various natural treatment such as plant leaf extracts and bio-agents have shown promise. Leaf extracts  particular, are known for their broad-spectrum antifungal activity. They work by disrupting fungal growth in multiple ways—blocking nutrient uptake, damaging mitochondrial function, and ultimately breaking down the structure of the fungal cells (Patel and Jasrai, 2011; Puvača et al., 2020).
Neem leaf extract perform the major active potential bio active compounds. Castor leaf extract consists of alpha-terpineol that has the antifungal activity. Clove extract inhibits soil-borne and foliar fungal diseases such as Damping off and Alternaria leaf spot emulations includes about 70-90% by weight rectified clove extract and about 2-30% by weight surfactant clove extract mainly consists of ricinolic acid (85-95%) that has good anti-bacterial and antifungal activity (Javaid et al., 2015; Singh et al., 2021).
Datura leaf extract contains alkaloids and other phytochemicals that exhibit antifungal activity against Alternaria alternata, can significantly reduce the incidence and severity of leaf spot diseases (Singh and Singh, 2017). Onion extract has been found to exhibit antifungal activity against Alternaria alternata, helping to inhibit its growth and spread in brinjal crops, can reduce the severity of leaf spot diseases caused by Alternaria alternata, promoting healthier plant growth (Bochalya et al., 2012).

2. Materials And Method
The present study was conducted during the Zaid season of 2023 at the central research farm of the Department of Plant Pathology, Sam Higginbottom University of Agriculture, Technology and Sciences, Prayagraj. The field experiment was arranged in a Randomized Block Design (RBD) with three replications.

2.1.  Methodology
2.1.1. Collection of diseased samples
Infected brinjal leaves showing characteristic symptoms of leaf spot of Alternaria  were collected from the Central Research Field (CRF), Department of Plant Pathology, SHUATS, Prayagraj and used them  for isolation of the test fungus.

2.1.2. Isolation of pathogen
The diseased samples was collected from field used for isolation in laboratory. The infected leaf was cut into 5 mm long and 2 to 3 mm wide pieces in such a way that it contains both infected and healthy portions. These pieces was surface sterilized with 1% NaOCl solution for 1 minute and washed three times sterile distilled water. The pieces waswere dried on     sterilized blotting papers and then transferred to Petri plates containing Potato Dextrose Agar (PDA) medium and incubated at 25 ± 2OC in BOD and examined for the association of fungi after 5 days at frequent intervals. The associated fungi was re-isolated, purified and identified.

2.1.3. Maintenance of Culture:
The cultures of the fungus waswere sub-cultured on PDA slants and kept in BOD at 25 ± 2 °C for 15 days. Such mother culture slants were preserved at 4°C in refrigerator. Further, these cultures was sub-cultured once in a month and used for future purpose (Pandey et al., 2003; Sharma et al., 2012).

2.1.4. Identification of pathogen:
The fungal colony characteristics were examined through microscopic observation. A small portion of the culture was taken with a sterile needle and placed on a sterile glass slide. It was then stained with lactophenol and cotton blue. The identification of the isolated fungus was carried out based on its morphological characteristics (Keissler, 1912; Kumari et al., 2020).

2.1.5. Preparation of Botanical extracts and Spraying:
The botanicals was used for the experiment are onion extract @10%, clove extract @10%, datura leaf extract @10%, neem leaf extract @10% and castor leaf extract @10%. All these botanicals was ground separately with the help of pestle and mortar with equal amount of distilled water (1:1 wt/vol). The extract was then filtered through muslin cloth to obtain the stock solution with a 100% concentration. The botanicals were mixed in appropriate water quantity to make solution at concentration as per treatments. All the solutions were prepared freshly and being sprayed at 60, 75, and 90 DAT of interval.
2.1.6. Land preparation
The field was thoroughly ploughed and pulverized using a tractor-drawn cultivator to achieve the desired tilt, followed by one harrowing. Plot levelling and formation were done manually. The field was then cleaned by removing the stubble of the previous crop, all weeds, and breaking up the soil clods with a wooden hammer. The selected field was divided into sub-plots (Twenty one plots).

2.1.7. Transplanting
The experimental plot was laid out as per statistical design and necessary marking of the hills was done for transplanting the seedling. Proper care has been taken while selecting seedlings for transplanting. Over and under aged seedlings avoided for better establishment. The brinjal seedlings were transplanted by dibbling method with spacing of 80 cm between row to row and 50cm between plant to plant by planting one plant per hill and then they were transplanted on 27 April 2023.

2.2.  Observation was recorded
Plant height (cm) was recorded at 30, 60 and 90 days after transplanting (DAT). Five plants were randomly selected and tagged in each plot. The plant height was measured from the ground level to the top of the highest leaf using a meter scale.                             
Number of leaves per plant- The total number of leaves was counted at 30, 60 and 90 DAT from five randomly selected plants to compute the mean number of leaves per plant.
Number of Branches per plant- At 30, 60 and 90 DAT number of branches per plant was counted for five randomly selected plants to compute the mean number of leaves per plant.
Disease intensity
Disease intensity of plants was recorded at 60, 75 and 90 DAT. In each plot, five plants were examined randomly and scored for disease severity by following 0-9 scale as given by Wheeler (1969).
Disease scale of Alternaria leaf spot of Brinjal:
The data on the severity of disease of leaf spot of brinjal was recorded using 0-9 scale score given by Mayee and Datar (1986).
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Plate I: An overview of disease scale
Table 1Disease scale for the Alternaria leaf spot of brinjal
	Grade
	Leaf area covered

	0
	No symptoms of disease on leaves.

	1
	One or two necrotic spots on a few lower leaves of plants, covering nearly 1-10% of the surface area of the plant

	3
	A few isolated spots on leaves, covering nearly 11-25% of the surface area of the plant

	5
	Many spots coalesced on the leaves, covering 26-50% of the surface area of the plant

	7
	Irregular, blighted leaves and sunken lesion with prominent concentric rings on the stem petiole, fruit, covering 51-75% leaf area of the plant.

	9
	Whole plants blighted, leaf and fruits starting to fall, covering more than 75% leaf area of plant.



Percent Disease Intensity (PDI) was calculated by using formula Wheeler (1969).
	PDI=
	Sum of numerical disease ratings
	× 100

	
	Number of plants observed × Maximum disease rating
	


Harvesting And Yield (q/ha)
Brinjal harvesting was done separately from each plot. Data were recorded for each treatment and replication over three pickings.
3. Result and discussion
3.1. Effect of treatments on Disease intensity (%) at 60, 75 and 90 DAT
The analysis of data presented in the Table  2, at 30 DAT data reveals that, among treatments T1- carbendazim (7.36%) showed significantly minimum Disease intensity followed by T4- neem leaf extract (12.89%), T6- datura leaf extract (14.07%), T5- clove extract (14.92%), T2- castor leaf extract (15.80%) and T3- onion extract (17.65%) maximum disease intensity was recorded in control T0 (22.56%).
Comparing the treatments with CD value (0.92), all the treatments were found significant over untreated control, it was observed that treatments (T1, T3 and T4) and control (T0) found to differ significantly from each other. Whereas the treatments (T2, T5 and T6) are non-significant to each other but significant to other treatments.

At 75 DAT data reveals that, among treatments T1- carbendazim (17.74%) showed significantly minimum Disease intensity followed by T4-neem leaf extract (24.11%), T6-datura leaf extract (25.78%), T5-clove extract (27.74%),T2-castor leaf extract (29.18%), T3-onion extract (30.29%) and maximum disease intensity was recorded in control T0 (38.43%).
Comparing the treatments with CD value (1.30), all the treatments were found significant over untreated control, it was observed that treatments (T1 and T4), (T5 and T6) and control (T0) found to differ significantly from each other. Whereas the treatments (T2 and T3) are non-significant to each other but significant to other treatments.

At 90 DAT data reveals that, among treatments T1- carbendazim (25.28%) showed significantly minimum Disease intensity  followed by T4-neem leaf extract (35.66%), T6-datura leaf extract (37.35%), T5-clove extract (38.43%), T2-castor leaf extract (40.77%) ,T3-onion extract (40.92%) and maximum disease intensity was recorded in control T0 (49.19%).
Comparing the treatments with CD value (0.84), all the treatments were found significant over untreated control, it was observed that treatments (T1 and T4), (T5 and T6) and control (T0) found to differ significantly from each other. Whereas the treatments (T2 and T3) are non-significant to each other but significant to other treatments.
Table 2 Disease intensity at 60, 75 and 90 DAT
	Tr. No.
	Treatments
	60 DAT
	75 DAT
	90 DAT

	
	
	
	
	

	T0
	Control
	22.56
	38.43
	49.19

	T1
	Carbendazim  @ 1gm /lit (F.S.)
	7.36
	17.74
	25.28

	T2
	Castor leaf extract @ 10% (F.S.)
	15.80a
	29.18a
	40.77a

	T3
	Onion extract @ 10% (F.S.)
	17.65
	30.29a
	40.92a

	T4
	Neem leaf extract @ 10% (F.S.)
	12.89
	24.11
	35.66

	T5
	Clove extract @ 10% (F.S.)
	14.92ab
	27.74
	38.43

	T6
	Datura leaf extract @ 10% (F.S.)
	14.07b
	25.78
	37.35

	
	S. Em.  (±)
	1.00
	1.10
	1.14

	
	C. D. (P = 0.05)
	0.97
	1.30
	0.84


Average of three replications 
F.S. – Foliar spray 
a, ab- non-significant to each other 
The findings of this study align closely with earlier research that highlights the effectiveness of neem leaf extract in managing Alternaria leaf spot in brinjal. Studies by Rahmatzal et al. (2017), Ragupathi et al. (2020), and Kanna et al. (2021) have similarly shown that foliar application of neem extract can significantly reduce disease intensity and contribute to healthier plant growth. These consistent results suggest that neem has strong potential as a botanical fungicide, offering both preventive and curative benefits. Several researchers have also documented the antifungal activity of neem against Alternaria species. Sitara et al. (2008) and Kar et al. (2021) found that neem leaf extract effectively inhibited the growth of Alternaria under both laboratory and field conditions. Chourasia and Sanjay (2013) further reported that among various plant-based treatments tested, neem was the most effective, resulting in the lowest levels of disease.
These repeated observations across different studies point to the presence of powerful bioactive compounds in neem—such as azadirachtin, nimbin, and salannin—which likely play a key role in suppressing fungal growth and development. These compounds may disrupt processes like spore germination and mycelial expansion, ultimately reducing disease severity and spread. Overall, neem leaf extract stands out as an affordable, environmentally friendly, and sustainable alternative to chemical fungicides. Its use in managing Alternaria leaf spot not only helps in minimizing chemical residues on edible crops but also aligns with the principles of integrated pest management and sustainable agriculture.

3.2. Effect of treatments on plant height (cm) at 30, 60 and 90 DAT 
The statistical analysis of data at 30 DAT presented in the Table 3., at 30 DAT data reveals that, all the treatments significantly increase the plant height of brinjal from T1-control and among treatments T1- carbendazim (15.66 cm) showed significantly increased the plant height  followed by T4-neem leaf extract (14.00 cm), T2-castor leaf extract (12.58 cm), T3 -onion  extract (12.36 cm), T6-datura leaf extract (11.00 cm), T5-clove extract (9.53 cm)  and the lowest treatment is T0-control (8.23 cm).
Comparing the treatments with CD value (1.05), all the treatments were found significant over untreated control. Among the treatments, it was observed that treatments (T1 and T4), (T5, T6 and T0) found to differ significantly from each other.Whereas the treatments (T2, T3) are non-significant to each other but significant to other treatments.  

At 60 DAT data  reveals that, all the treatments significantly increase the plant height of brinjal from To-control and among treatments T1- carbendazim (25.57 cm) showed significantly increased the plant height followed by T4-neem leaf extract (23.63 cm), T5-clove extract (23.11 cm), T3-onion  extract (22.51 cm), T2-castor leaf extract (19.62 cm), T6-datura leaf extract  (18.41 cm), and the lowest treatment is T0-control (15.36 cm).
Comparing the treatments with CD value (0.75), all the treatments were found significant over untreated control. Among the treatments, it was observed that treatments (T1, T2 and T6) and found to differ significantly from each other. Whereas the treatments (T3, T4 and T5) are non-significant to each other but significant to other treatments 
At 90 DAT data  reveals that, all the treatments significantly increase the plant height of brinjal from To-control and among treatments T1-carbendazim (40.54 cm) showed significantly increased the plant height  followed by T4-neem leaf extract (38.90 cm), T5-clove extract (36.89 cm), T3-onion extract (36.23 cm), T2-castor leaf extract (32.51 cm), T6- datura leaf extract (30.11 cm) and the lowest treatment is T0-control (25.55 cm).
Comparing the treatments with CD value (0.86), all the treatments were found significant over untreated control. Among the treatments, it was observed that treatments (T1 and T4) and (T2 and T6) found to differ significantly from each other. Whereas the treatments (T3 and T5) are non-significant to each other but significant to other treatments. 
The results of the present study are supported by earlier research findings. Rahmatzal et al. (2017), Ragupathi et al. (2020), Murmu et al. (2021), Kanna et al. (2021), and Kar et al. (2021) reported that foliar application of neem leaf extract significantly enhanced plant height in brinjal. This suggests that neem helps to promotes vegetative growth, possibly due to the presence of bioactive compounds that enhance nutrient uptake and overall plant vigor.

Table 3. Plant height (cm) at 30, 60 and 90 DAT
	Tr. No.
	Treatments
	30 DAT
	60 DAT
	90 DAT

	T0
	Control
	8.23 
	15.36
	25.55

	T1
	Carbendazim  @ 1gm /lit (F.S.)
	15.66 
	25.57
	40.54

	T2
	Castor leaf extract @ 10% (F.S.)
	 12.58a
	19.62
	32.51

	T3
	Onion extract @ 10% (F.S.)
	12.36a
	 22.51b
	36.23a

	T4
	Neem leaf extract @ 10% (F.S.)
	      14.00
	    23.63a
	38.90

	T5
	Clove extract @ 10% (F.S.)
	9.53
	 23.11ab
	36.89a

	T6
	Datura leaf extract @ 10% (F.S.)
	11.00
	18.41
	30.11

	
	S. Em.  (±)	Comment by SureshBabu Ganapa: Pls elaborate it in all tables
	0.53
	0.74
	0.74

	
	C. D. (P = 0.05)	Comment by SureshBabu Ganapa: Pls elaborate it in all tables
	1.05
	0.75
	0.86


Mean of three replications 
F.S. – Foliar spray: DAT- Dats After Transplanting
[bookmark: _Hlk173320924]a, ab-non-significant to each other
3.3. Effect of treatments on number of leaves at 30, 60 and 90 DAT 
The presented statistical analyzed of data at 30 DAT presented in the Table 4, at 30 DAT data reveals that, all the treatments significantly increase the number of leaves of brinjal from To-control and among treatments T1-carbendazim (15.63) showed significantly increased Number of leaves  followed by T4-neem leaf extract (13.53), T5-clove extract (12.33), T3-onion extract (11.07), T2-castor leaf extract (10.46), T6-datura leaf extract (9.60) and the lowest treatment is T0-control (8.60).
Comparing the treatments with CD value (0.94), all the treatments were found significant over untreated control, it was observed that treatments (T1, T4 and T6) and control (T0) found to differ significantly from each other. Whereas the treatments (T2, T3 and T5) are non-significant to each other but significant to other treatments.

At 60 DAT data reveals that, all the treatments significantly increase the number of leaves of brinjal from To -control and among treatments T1- carbendazim (20.81) showed significantly increased Number of leaves  followed by T4-neem leaf extract (19.33), T5-clove extract (18.48) and T3-onion extract (17.30), T2-castor leaf extract (17.03), T6-datura leaf extract (16.55) and the lowest treatment is T0-control (15.56).
Comparing the treatments with CD value (0.53), all the treatments were found significant over untreated control (T0), it was observed that treatments (T1, T4 and T5) and untreated control (T0) found to differ significantly from each other. Whereas the treatments (T2, T3 and T6) are non-significant to each other.

At 90 DAT data  reveals that, all the treatments significantly increase the number of leaves of brinjal from To-control and among treatments T1-carbendazim (39.90) showed significantly increased number of leaves  followed by T4-neem leaf extract (37.38), T2-castor leaf extract (32.03),T5-clove extract (35.81), T3-onion extract (35.13), T6-datura leaf extract (30.55) and the lowest treatment is To- control (27.46).
Comparing the treatments with CD value (0.71), all the treatments were found significant over untreated control, it was observed that treatments (T1 and T4) and (T2 and T6) found to differ significantly from each other. Whereas the treatments (T3 and T5) are non-significant to each other but significant to other treatments.
The findings of this study are in agreement with earlier research. Studies by Rahmatzal et al. (2017), Ragupathi et al. (2020), Murmu et al. (2021), Kanna et al. (2021), and Kar et al. (2021) have shown that foliar application of neem leaf extract can significantly improve number of leaves in brinjal. Due to presence of natural bioactive compounds in neem may help improve nutrient absorption and boost overall plant health and vigor.

Table 4 Number of leaves at 30, 60 and 90 DAT of brinjal
	Tr. No.
	Treatments
	30 DAT
	60 DAT
	90 DAT

	T0
	Control
	8.60
	15.56
	27.46

	T1
	Carbendazim  @ 1gm /lit (F.S.)
	15.63
	20.81
	39.90

	T2
	Castor leaf extract @ 10% (F.S.)
	10.46ab
	17.03ab
	32.03

	T3
	Onion extract @ 10% (F.S.)
	11.07a
	17.30a
	35.13a

	T4
	Neem leaf extract @ 10% (F.S.)
	13.53
	19.33
	37.38

	T5
	Clove extract @ 10% (F.S.)
	12.33b
	18.48
	35.81a

	T6
	Datura leaf extract @ 10% (F.S.)
	9.60
	16.55b
	30.55

	
	S. Em.  (±)
	0.53
	0.73
	0.79

	
	C. D. (P = 0.05)
	0.94
	0.53
	0.71



DAT- Days After Transplanting
F.S. – Foliar spray 
a, ab- non-significant to each other.
3.4. Effect of treatment on number of branches at 30, 60 and 90 DAT 
The statistical analysis of data at 30 DAT presented in the Table 4 and depicted in Figure 1. At 30 DAT data reveals that, all the treatments significantly increase the Number of branches of brinjal from To-control and among treatments T1-carbendazim (4.40) showed significantly increased number of branches followed by T4-neem leaf extract (4.03), T5-clove extract (3.73), T2-castor leaf extract (3.33) T6-datura leaf extract (3.26), T3-onion extract (2.86) and the lowest treatment is T0-control (2.40).
Comparing the treatments with CD value (0.26), all the treatments were found significant over untreated control, it was observed that treatments (T1 and T4), (T3 and T5) found to differ significantly from each other. Whereas the treatments (T2 and T6) are non- significant to each other but significant to other treatments.
At 60 DAT data reveals that, all the treatments significantly increase the number of branches of brinjal from To-control and among treatments T1-carbendazim (9.13) showed significantly increased number of branches  followed by T4-neem leaf extract (8.93), T5-clove extract (8.76), T2-castor leaf extract (8.55), T6-datura leaf extract (8.20), T3-onion extract (7.96) and the lowest treatment is T0-control (7.50).
Comparing the treatments with CD value (0.17), all the treatments were found significant over untreated control, it was observed that treatments the treatments (T1 and T3), (T2 and T6) and control (T0) found to differ significantly from each other. Whereas the treatments (T4 and T5) are non-significant to each other but significant to other treatments. 
The data of 90 DAT reveals that, all the treatments significantly increase the number of branches of brinjal from T0-control and among treatments T1-carbendazim (13.76), T4-neem leaf extract (13.43) showed significantly increased number of branches followed by T5-clove extract (13.10), T2-castor leaf extract (12.63), T6-datura leaf extract (12.53 ), T3-onion extract  (12.10) and the lowest treatment is T0-control (11.40).
The findings of this study are consistent with earlier research. Rahmatzal et al. (2017), Ragupathi et al. (2020), Murmu et al. (2021) and Kar et al. (2021) reported that foliar application of neem leaf extract led to a noticeable increase in the number of branches in brinjal plants. In addition to leaf development, neem extract also appeared to enhance branching, which is a key indicator of improved vegetative growth. This positive effect may be attributed to the presence of natural bioactive compounds in neem, which are known to support better nutrient uptake and overall plant vigor.
Table 5 Number of Branches at 30, 60 and 90 DAT of brinjal
	Tr. No.
	Treatments
	30 DAT
	60 DAT
	90 DAT

	T0
	Control
	2.40
	7.50
	11.40

	T1
	Carbendazim  @ 1gm /lit (F.S.)
	4.40
	9.13
	13.76

	T2
	Castor leaf extract @ 10% (F.S.)
	3.33a
	8.55
	12.63a

	T3
	Onion extract @ 10% (F.S.)
	2.86
	7.96
	12.10

	T4
	Neem leaf extract @ 10% (F.S.)
	4.03
	8.93a
	13.43

	T5
	Clove extract @ 10% (F.S.)
	3.73
	8.76a
	13.10

	T6
	Datura leaf extract @ 10% (F.S.)
	3.26a
	8.20
	12.53a

	S. Em.  (±)
	0.37
	0.24
	0.43

	C. D. (P = 0.05)
	0.26
	0.17
	0.30


F.S. – Foliar spray: DAT- Days After Transplanting
a- non-significant to each other.

3.5. Effect of treatment on Yield (q/ha) and Cost Benefit Ratio
The analysis of data presented in the Table 6 reveals that highest yield (q/ha) and C:B ratio of brinjal was recorded in T1- carbendazim (84.91 q/ha) (2.08) followed by T4-neem leaf extract (61.57 q/ha) (1.46), T5-clove extract (58.67 q/ha) (1.24), T6-datura leaf extract (57.44 q/h) (1.39), T2-castor leaf extract (55.42 q/ha) (1.29), T3- onion extract (51.32 q/h) (1.25) and the lowest treatment is T0- control (42.97 q/h) (1.07).
All the treatments found significant to each other. However, T0 was found to be significant over all other treatments. Similar findings have been reported by Rahmatzal et al. (2017) and Kar et al. (2021), who observed that the application of neem leaf extract resulted in effective disease management and the highest yield in brinjal. These results support the present study, suggesting that neem leaf extract not only suppresses pathogen activity but also enhances plant productivity, likely due to its antifungal properties and growth-promoting bioactive compounds.

Table 6 Yield (q/ha) and Cost Benefit Ratio of brinjal
	Tr. No.
	Treatments
	Yield (q/ha)
	C:B
Ratio

	T0
	Control
	42.97
	1:1.07

	T1
	Carbendazim  @ 1gm /lit (F.S.)
	84.92
	1:2.08

	T2
	Castor leaf extract @ 10% (F.S.)
	55.42
	1:1.29

	T3
	Onion extract @ 10% (F.S.)
	51.32
	1:1.25

	T4
	Neem leaf extract @ 10% (F.S.)
	61.57
	1:1.46

	T5
	Clove extract @ 10% (F.S.)
	58.67
	1:1.24

	T6
	Datura leaf extract @ 10% (F.S.)
	57.44
	1:1.39

	
	S. Em.  (±)
	1.00
	

	
	C. D. (P = 0.05)
	2.12
	


Average of three replications 
F.S. – Foliar spray 

4. Conclusions
Alternaria leaf spot is a major disease in brinjal, known to cause significant yield losses. Effective management of this disease is therefore essential to ensure healthy crop production. In the present study, both Carbendazim at 1 g/L (treated check) and neem leaf extract at 10% concentration were found to be the most effective treatments under field conditions, resulting in the lowest disease intensity and highest yield. Based on these results, neem leaf extract may be recommended as a viable and eco-friendly option for managing Alternaria alternata in brinjal. However, it is important to note that these findings are based on a single cropping season (Zaid 2023) under the specific agro-climatic conditions of Prayagraj. To validate and strengthen these results, further multi-season and multi-location trials are necessary before broader recommendations can be made.
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