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ABSTRACT
The present investigation was conducted at the Department of Horticulture, Chhatrapati Shahu Ji Maharaj University, Kanpur, during 2025-26 to evaluate the influence of integrated nutrient management on the growth, flowering, yield and quality attributes of brinjal (Solanum melongena L.) cv. Azad Gol Type-3. The experiment comprised nine treatments, viz., T₁ (absolute control), T₂ (100% RDF; NPK 120:85:50 kg/ha), T₃ (vermicompost @ 6 t/ha), T₄ (FYM @ 25 t/ha), T₅ (FYM @ 12.5 t/ha + 50% RDF), T₆ (vermicompost @ 3 t/ha + 50% RDF), T₇ (FYM @ 18.75 t/ha + 25% RDF), T₈ (vermicompost @ 4.5 t/ha + 25% RDF) and T₉ (vermicompost @ 3 t/ha + FYM @ 6.25 t/ha + 50% RDF), with three replications. Treatment T₉ was the most effective for most traits, recording maximum plant height (62.59 cm at 90 DAT), number of leaves (54.10), branches (12.93), stem girth (3.18 cm), flowers per plant (46.55), fruits per plant (10.33), fruit length (8.24 cm), fruit yield per plant (1661.71 g), yield per hectare (615.45 q/ha) and TSS (4.63 °Brix), along with minimum days to first flowering (47.33 days). Treatment T₆ recorded the highest individual fruit weight (174.60 g), fruit diameter (7.45 cm), ascorbic acid (12.62 mg/100 g) and anthocyanin content (22.35 mg/100 g). The control produced the lowest values for most parameters. Overall, the integrated use of vermicompost, FYM and reduced RDF improved the physical and biochemical quality of brinjal fruits under the tested conditions.
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1. Introduction
Brinjal (Solanum melongena L.) is an important vegetable crop belonging to the genus Solanum in the family Solanaceae (Kantharajah & Golegaonkar, 2004). It is widely cultivated in tropical and subtropical regions and is valued for its versatility and adaptability. The crop is believed to have originated in the Indo-Burma region, including parts of India and Southeast Asia (Vavilov, 1929). China produces the largest quantity of brinjal, and India is also a significant global producer. In India, brinjal production is about 12-13 lakh metric tonnes per year, with West Bengal being the leading brinjal-growing state (Anonymous, 2024). Cytological studies have shown that brinjal has a relatively stable chromosome number (2n = 24) in most species and cultivated varieties. On the basis of fruit and plant characteristics, Solanum melongena has been divided into three major botanical varieties: var. esculentum, with large, round to egg-shaped fruits; var. serpentinum, with long, slender fruits; and var. depressum, with dwarf plant types (Choudhury, 1976). Although these groups differ in morphological characteristics, they collectively contribute to the rich diversity of brinjal cultivation.
Brinjal is a nutritious vegetable and has dietary importance in several regions. It contains vitamins A, B-complex and C, as well as minerals such as phosphorus, iron, calcium and potassium. The fruit also contains several bioactive compounds, including anthocyanins in the skin. Nasunin, one of the anthocyanins, has been reported to have strong antioxidant properties and to protect cell membranes from oxidative damage (Noda et al., 2000). Brinjal also contains glycoalkaloids, which contribute slight bitterness and may possess some medicinal properties. In traditional diets, white-fruited brinjal types are considered beneficial for diabetic individuals. Significant differences among brinjal genotypes have been observed for nutritional parameters, including vitamin C and TSS contents, indicating considerable potential for selection and breeding to improve nutritional attributes. The crop is also important because of its adaptability to a wide range of agro-climatic conditions, high yield potential and extended harvest duration. Brinjal fruits are edible, digestible and low in calories, with appreciable water, protein, carbohydrate, dietary fibre and mineral contents that are essential in a balanced human diet (Dutta et al., 2022). Integrated nutrient management (INM) involves the judicious and efficient use of organic, inorganic and biological nutrient sources to maintain optimum nutrient availability in plants and soil, while supporting soil health and ecological balance (Mahajan & Gupta, 2009).
Chemical and biological reactions in the rhizosphere are important for nutrient mobilisation and uptake, and they also regulate microbial activity, which affects nutrient-use efficiency, crop productivity and sustainability (Zhang et al., 2014). When chemical fertilisers are applied with organic manures, they improve the physical, chemical and biological properties of soil and crop productivity by increasing soil organic matter and maintaining soil nutrient status. Therefore, INM is important for sustaining high production levels while maintaining soil health (Kaushal, 2002). INM emphasises the optimised management of biological inputs in crop production systems while reducing the excessive use of inorganic nutrients to support a more sustainable and environmentally friendly agricultural system (Samanta & Sengupta, 2024). Several studies have reported that INM enhances brinjal fruit quality by improving biochemical constituents and nutrient-use efficiency compared with the use of a single nutrient source. However, the continuous and excessive use of chemical fertilisers has adversely affected soil fertility, soil health and production sustainability. It is therefore important to identify appropriate combinations of organic and inorganic nutrient inputs for specific cultivars and agro-climatic conditions.
Recent brinjal studies have indicated that combinations of inorganic fertilisers, organic manures and biofertilisers can improve growth, flowering and yield attributes compared with untreated controls (Kumari et al., 2025). Broader systematic evidence also suggests that vermicompost-based organic inputs combined with inorganic fertilisers can support crop yield and soil-health outcomes when nutrient supply is balanced and site-specific (Sande et al., 2024).
Evidence from vegetable systems further suggests that responses to organic manures depend on soil type and application rate (Elgali et al., 2025). Recent eggplant studies have also reported that fertilisation source may influence nutrient uptake, biomass accumulation and fruit-quality attributes under controlled or field conditions (Chatzistathis et al., 2025; Warghane et al., 2025).
However, comparatively limited information is available on the combined use of FYM, vermicompost and reduced RDF for cv. Azad Gol Type-3 under the open-field conditions of Kanpur, particularly with concurrent assessment of growth, flowering, yield and fruit-quality traits.
In view of this, the present investigation was undertaken to assess the effects of FYM, vermicompost and recommended doses of fertilisers (RDF) on different growth, flowering, yield and quality parameters of brinjal (Solanum melongena L.) cv. Azad Gol Type-3.


2. Materials and Methods
The field experiment was conducted during the rabi season of 2025-26 at the Horticultural Experimental Field, School of Advanced Agriculture Sciences and Technology, Chhatrapati Shahu Ji Maharaj University, Kanpur-208024, to evaluate the effect of integrated nutrient management practices on different attributes of brinjal. The experiment was laid out in a Randomised Block Design (RBD) with three replications and nine treatments. The treatment combinations were T₁-absolute control, T₂-100% RDF (NPK @ 120:85:50 kg/ha), T₃-vermicompost @ 6 t/ha, T₄-FYM @ 25 t/ha, T₅-FYM @ 12.5 t/ha + 50% RDF, T₆-vermicompost @ 3 t/ha + 50% RDF, T₇-FYM @ 18.75 t/ha + 25% RDF, T₈-vermicompost @ 4.5 t/ha + 25% RDF and T₉-vermicompost @ 3 t/ha + FYM @ 6.25 t/ha + 50% RDF.
The experiment comprised 27 plots, with each treatment replicated three times. Azad Gol Type-3 was planted on 15 October 2025, with a plant density of eight plants per plot and spacing of 60 x 45 cm. There were 24 plants per treatment, and 216 plants were maintained during the experiment. The plot size was 2.52 m². The experimental field was prepared before transplanting through repeated ploughing and tillage to obtain a fine tilth suitable for crop establishment and uniform plant growth. Proper maintenance of bunds and irrigation channels was ensured throughout the experiment. Intercultural operations, such as gap filling, irrigation and weeding, were performed according to crop requirements.
The following observations were recorded to assess the effect of different treatments on the growth, flowering and yield parameters of brinjal. Growth parameters, including plant height and number of leaves per plant, were recorded at 30, 60 and 90 days after transplanting (DAT), while the number of branches per plant and stem girth were measured at the final stage of crop growth. Plant height was measured from the base to the apical tip using a metre scale, leaves and branches were counted manually, and stem girth was measured using a thread and ruler by recording the circumference of the stem. Days to first flowering, days to 50% flowering and number of flowers per plant were recorded by observing tagged plants and calculating the mean values. Yield parameters included number of fruits per plant, fruit weight, fruit length, fruit diameter, fruit yield per plant and fruit yield per hectare. Fruits per plant were determined by recording the number of fruits harvested from each tagged plant during the cropping period. Five fruits were randomly sampled from each tagged plant to determine individual fruit weight, fruit length and fruit diameter. Fruit weight was measured using an electronic balance, fruit length using a measuring scale, and fruit diameter as the circumference divided by pi (3.14). Yield per plant was determined from the total fruit weight of each tagged plant, and yield per hectare was calculated from the total fruit weight per plot and expressed as quintals per hectare (q/ha).
Total soluble solids (TSS) of fruits were determined using a hand refractometer. Five randomly selected fruits at harvestable maturity from each treatment were collected and brought to the laboratory for analysis. Fresh pulp was extracted, and a few drops were placed on the refractometer prism. Three readings were recorded and averaged, and TSS was expressed as °Brix. Total sugars were estimated following the method of Dubois et al. (1956).
Ascorbic acid (vitamin C) content was estimated following the method of Sadasivam and Balasubramanian (1987). Five fruits at harvestable maturity were collected from each treatment during the third harvest. A 5 g fresh sample was homogenised with 3% metaphosphoric acid, and the volume was made up to 30 ml. For standardisation, 1 ml of standard ascorbic acid solution was mixed with 9 ml of 3% metaphosphoric acid, and 5 ml of this solution was titrated against 2,6-dichlorophenol indophenol dye to determine the dye factor value (DFV).

Anthocyanin content in the fruit peel was estimated spectrophotometrically following Srivastava and Kumar (2002). Five fruits at harvestable maturity were collected from each treatment during the third harvest. A 10 g peel sample was homogenised with ethanolic HCl, diluted to 100 ml and kept overnight at 4 °C. The extract was filtered, and absorbance was recorded at 535 nm using a spectrophotometer. Total anthocyanin content was calculated using the prescribed formula.

Plants in each plot were randomly selected and tagged for recording observations. Data on different parameters were collected during the investigation and subjected to analysis of variance (ANOVA) under a Randomised Block Design (RBD) using OPSTAT software, following the method of Panse and Sukhatme (1961).
Measurement of plant height of brinjal plants during the course of investigation.
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Plant protection measures adopted in brinjal during the course of investigation.
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3. Results and Discussion
3.1 Growth parameters

Data presented in Table 1 and Figs. 1 and 2 indicated significant differences among the organic and chemical fertiliser treatments for plant height at all stages of crop growth. Treatment T₉ (vermicompost @ 3 t/ha + FYM @ 6.25 t/ha + 50% RDF) recorded the maximum plant height (28.40, 42.59 and 62.59 cm) and number of leaves per plant (18.60, 33.43 and 54.10) at 30, 60 and 90 DAT, respectively. This was followed by T₆ (vermicompost @ 3 t/ha + 50% RDF), which recorded plant heights of 26.47, 38.89 and 57.89 cm and 17.50, 30.27 and 52.93 leaves per plant at the respective stages. Treatment T₅ (FYM @ 12.5 t/ha + 50% RDF) also recorded higher values than the control. In contrast, the minimum plant height (11.78, 18.97 and 30.64 cm) and number of leaves (9.57, 15.33 and 28.63) at 30, 60 and 90 DAT, respectively, were observed under T₁ (absolute control). The improved plant height and number of leaves per plant in T₉ may be attributed to a balanced and sustained nutrient supply through the combined application of vermicompost, FYM and inorganic fertilisers, which may have supported nutrient uptake, photosynthetic activity, cell division and cell elongation, thereby improving overall vegetative growth. The organic manures may also have improved soil physical properties, microbial activity and nutrient availability. These results are in accordance with the findings of Kumar (2016), Khan et al. (2017), Singh and Thakur (2018), Guedes et al. (2018), Singh et al. (2017), Arivazhagan et al. (2019), Mohit et al. (2019), Kumar et al. (2020), Palia et al. (2021), and Devi and Kanaujia (2020).

Fig. 1. Effect of different organic and chemical fertilizer treatments on plant height (cm) of brinjal at 30, 60 and 90 DAT.

Fig. 2. Effect of different organic and chemical fertilizer treatments on number of leaves per plant of brinjal at 30, 60 and 90 DAT

Data presented in Table 1 and Fig. 3 showed that different organic and chemical fertiliser treatments had a significant effect on the number of branches per plant and stem girth. Among the treatments, the maximum number of branches per plant (12.93) was recorded under T₉ (vermicompost @ 3 t/ha + FYM @ 6.25 t/ha + 50% RDF), followed by T₇ (11.40) and T₆ (11.33), while the minimum (7.47) was observed under T₁ (absolute control). Similarly, the highest stem girth (3.18 cm) was recorded in T₉, followed by T₆ (3.12 cm), T₅ (3.04 cm) and T₈ (2.95 cm), whereas the lowest stem girth (2.30 cm) was observed in T₁ (absolute control). The enhanced branching and stem girth under T₉ may be attributed to a balanced and sustained nutrient supply, which promoted vegetative growth and physiological activities. Adequate nutrient availability stimulates cell division, axillary bud development and active cambial growth, resulting in increased branching and stem thickening. The present findings are in close conformity with those of Raj et al. (2019), Sharma et al. (2024), Kaur et al. (2025), Shivran et al. (2024), and Padhiary et al. (2022).

Fig. 3. Effect of different organic and chemical fertilizer treatments on number of branches per plant and stem girth (cm) of brinjal


3.2 Flowering parameters
The data presented in Table 1 and Fig. 4 revealed that different organic and chemical fertiliser treatments significantly influenced flowering parameters of brinjal, including days to first flowering, days to 50% flowering and number of flowers per plant. Among the treatments, T₉ (vermicompost @ 3 t/ha + FYM @ 6.25 t/ha + 50% RDF) recorded the minimum days to first flowering (47.33 days) and 50% flowering (52.00 days), followed by T₅ and T₆ for first flowering (47.67 days) and T₆ for 50% flowering (53.33 days). The maximum days to first flowering (53.33 days) and 50% flowering (59.00 days) were observed under T₁ (absolute control). Similarly, the highest number of flowers per plant (46.55) was recorded in T₉, followed by T₆ (43.44), whereas the lowest number of flowers per plant (30.66) was recorded under T₁ (absolute control). The better performance of T₉ in reducing days to first flowering and days to 50% flowering, and in increasing the number of flowers per plant, may be due to the steady and balanced availability of nutrients through the combined application of vermicompost, FYM and inorganic fertilisers, which improved overall plant vigour and reproductive efficiency. Improved nutrient availability may promote photosynthetic efficiency and assimilate production, resulting in greater allocation of resources towards flower initiation and development. These results are in accordance with the findings of Hossain and Akter (2020), Kumar et al. (2020), Shivran et al. (2024), Singh et al. (2025), Ajmeri et al. (2024), and Thanh et al. (2023).

Fig. 4. Effect of different organic and chemical fertilizer treatments on days to first flowering, number of flowers per plant and days to 50 % flowering of brinjal

3.3 Yield parameters
The data presented in Table 2 and Fig. 5 indicated that different organic and chemical fertiliser treatments exerted a significant influence on the number of fruits per plant and individual fruit weight in brinjal. Among the treatments, the maximum number of fruits per plant (10.33) was recorded under T₉ (vermicompost @ 3 t/ha + FYM @ 6.25 t/ha + 50% RDF), followed by T₆ (9.73), T₅ (9.60) and T₈ (9.47), while the minimum (6.80) was observed under T₁ (absolute control). In contrast, the highest individual fruit weight (174.60 g) was recorded in T₆, followed by T₉ (167.27 g), T₅ (159.20 g) and T₈ (157.27 g), whereas the lowest fruit weight (125.40 g) was recorded under T₁ (absolute control). The higher number of fruits per plant and individual fruit weight in T₉ and T₆ may be attributed to improved flower retention, better pollination efficiency and reduced flower drop under balanced integrated nutrient management. Nitrogen improves pollen viability and fertilisation efficiency, while phosphorus supports pollen tube growth and successful fruit set. Potassium plays an important role in osmoregulation, sugar translocation and starch synthesis, thereby contributing to fruit enlargement and weight gain. Vimala et al. (2015), Saikumar and Rao (2017), Khan et al. (2017), Ali et al. (2019), Chowdhury and Shaikh (2020), and Paswan et al. (2022) reported similar findings.
Fig. 5. Effect of different organic and chemical fertilizer treatments on number of fruits per plant and weight of individual fruit of brinjal

According to the results summarised in Table 2 and Fig. 6, significant differences were observed among treatments for fruit length and fruit diameter. Fruit length was highest under T₉ (vermicompost @ 3 t/ha + FYM @ 6.25 t/ha + 50% RDF), followed by T₆ (8.02 cm), and lowest under T₁ (absolute control). The highest fruit diameter (7.45 cm) was recorded in T₆, followed by T₉ (7.39 cm), while the lowest fruit diameter (5.13 cm) was recorded in T₁ (absolute control). The improved fruit length under T₉ may be explained by better cell division and elongation, which could be due to the balanced nutrient supply resulting from integrated nutrient management and efficient assimilate translocation to developing fruits. Similarly, the high fruit diameter observed under T₆ might be attributed to greater nutrient availability, especially potassium, which improved carbohydrate metabolism, water regulation and assimilate transport, thereby increasing fruit size. These results are in accordance with the findings of Gajieva (2019), Pravallika & Deepanshu (2020), Ujjwal et al. (2022), Sireesha and Singh (2022), Thanh et al. (2023), and Rathore et al. (2023).
Fig. 6. Effect of different organic and chemical fertilizer treatments on length of fruits (cm) and diameter of fruit (cm) of brinjal

The data presented in Table 2 and Fig. 7 revealed that different organic and chemical fertiliser treatments significantly influenced fruit yield per plant and fruit yield per hectare in brinjal. Among the treatments, the maximum fruit yield per plant (1661.71 g) and fruit yield per hectare (615.45 q/ha) were recorded under T₉ (vermicompost @ 3 t/ha + FYM @ 6.25 t/ha + 50% RDF), followed by T₆, which recorded 1644.29 g per plant and 609.00 q/ha. Treatments T₅ and T₈ also produced comparatively higher yields, whereas the minimum fruit yield per plant (852.36 g) and per hectare (315.69 q/ha) were observed under T₁ (absolute control). The higher yield under T₉ may be attributed to the synergistic effect of organic manures and inorganic fertilisers, which ensured a balanced nutrient supply, enhanced vegetative growth, flowering and fruit set, and supported efficient translocation of photosynthates to developing fruits, thereby increasing productivity. The present findings are in close conformity with those of Jat et al. (2024), Kuzhalarasi et al. (2024), Khatri et al. (2025), Ghimirey et al. (2025), and Verma et al. (2025).

Fig. 7. Effect of different organic and chemical fertilizer treatments on yield fruit per hectare (q/ha) and yield of fruit per plant (g) of brinjal


3.4 Quality parameters
From the data presented in Table 2 and Fig. 8, it is clear that different organic and chemical fertiliser treatments significantly influenced the quality parameters of brinjal, including TSS, ascorbic acid and anthocyanin content. Among the treatments, the highest TSS content (4.63 °Brix) was recorded in T₉ (vermicompost @ 3 t/ha + FYM @ 6.25 t/ha + 50% RDF), followed by T₆ (4.53 °Brix), whereas the lowest value (4.17 °Brix) was recorded under T₁ (absolute control). The significantly highest ascorbic acid (12.62 mg/100 g) and anthocyanin (22.35 mg/100 g) contents were recorded in T₆ (vermicompost @ 3 t/ha + 50% RDF), followed by T₉ (vermicompost @ 3 t/ha + FYM @ 6.25 t/ha + 50% RDF), while the lowest ascorbic acid (11.98 mg/100 g) and anthocyanin (21.38 mg/100 g) contents were recorded under T₁ (absolute control). The increased TSS under T₉ might be due to the balanced nutrient supply and increased biological activity in the soil, which may have enhanced sugar deposition in fruits. Similarly, the higher levels of ascorbic acid and anthocyanin in T₆ may be associated with greater nutrient availability, enhanced antioxidant metabolism and the activity of enzymes involved in vitamin C biosynthesis and phenylpropanoid metabolism, leading to increased pigment production. These results are in line with the findings of Pathak et al. (2022), Sneha et al. (2023), Choudhary and Saxena (2023), Xu et al. (2024), Vardanian et al. (2024), Chauhan et al. (2024), Kumar et al. (2024), and Hazarika et al. (2025).

Fig. 8. Effect of organic and chemical fertilizers on quality parameter of brinjal






 
Table 1. Effect of organic and chemical fertilizers on growth and flowering parameters of brinjal
	
	Treatments
	Plant height (cm)
	Number of leaves per plant
	No of branches/plant
	Stem girth (cm)
	Days to first flowering
	Days to 50 % flowering
	No of flowers /plant

	
	
	30 DAT
	60 DAT
	90 DAT
	30 DAT
	60 DAT
	90 DAT
	
	
	
	
	

	T1
	Absolute Control
	11.78
	18.97
	30.64
	9.57
	15.33
	28.63
	7.47
	2.30
	53.33
	59.00
	30.66

	T2
	100 % RDF (NPK 120:85:50 kg/ha)
	21.52
	30.47
	50.47
	14.67
	26.27
	43.93
	10.13
	2.83
	51.67
	56.67
	40.33

	T3
	Vermicompost @ 6 t/ha
	18.72
	26.87
	48.53
	14.47
	25.17
	38.50
	8.87
	2.71
	51.67
	57.33
	36.55

	T4
	FYM @ 25 t/ha
	15.18
	23.40
	43.74
	13.57
	25.23
	35.23
	8.73
	2.55
	51.00
	57.67
	34.78

	T5
	FYM @ 12.5 t/ha + 50 % RDF
	24.40
	33.14
	54.14
	16.20
	28.70
	49.03
	11.07
	3.04
	47.67
	54.33
	42.00

	T6
	Vermicompost @ 3 t/ha + 50 % RDF
	26.47
	38.89
	57.89
	17.50
	30.27
	52.93
	11.33
	3.12
	47.67
	53.33
	43.44

	T7
	FYM @ 18.75 t/ha + 25 % RDF
	20.53
	31.34
	51.67
	15.30
	25.60
	43.60
	11.40
	2.67
	49.33
	56.00
	37.55

	T8
	Vermicompost @ 4.5 t/ha + 25 % RDF
	23.37
	32.68
	53.68
	15.17
	26.07
	45.73
	11.20
	2.95
	48.33
	55.00
	42.00

	T9
	Vermicompost @ 3 t/ha + FYM @ 6.25 t/ha + 50 % RDF
	28.40
	42.59
	62.59
	18.60
	33.43
	54.10
	12.93
	3.18
	47.33
	52.00
	46.55

	
	C.D. @ 5%
	1.85
	3.20
	3.19
	4.91
	3.35
	2.86
	0.76
	0.11
	2.71
	1.94
	2.74

	
	S. Em. (±)
	0.61
	1.05
	1.06
	1.65
	1.10
	0.94
	0.25
	0.03
	0.89
	0.64
	0.90

	
	C.V (%)
	5.02
	5.92
	3.63
	10.90
	7.32
	6.46
	2.52
	2.41
	1.54
	2.00
	3.99



Table 2. Effect of organic and chemical fertilizers on yield and quality parameters of brinjal
	
	Treatments
	Yield parameters
	Quality parameters

	
	
	Number of fruits / plants
	weight of individual fruit (g)
	Length of fruit (cm)
	Diameter of fruit (cm)
	Yield of fruit per plant (g)
	Yield of fruit per hectare (q/ha)
	Total soluble solids
	Ascorbic acid content (mg/100g)
	Anthocyanin content (mg/100g)

	T1
	Absolute Control
	6.80
	125.40
	6.10
	5.13
	852.36
	315.69
	4.17
	11.98
	21.38

	T2
	100 % RDF (NPK 120:85:50 kg/ha)
	8.60
	154.40
	7.49
	6.95
	1327.83
	491.79
	4.39
	12.32
	22.13

	T3
	Vermicompost @ 6 t/ha
	7.47
	144.87
	7.38
	6.65
	1114.83
	412.90
	4.36
	12.29
	21.55

	T4
	FYM @ 25 t/ha
	7.40
	141.73
	7.22
	5.96
	1048.65
	388.39
	4.31
	12.36
	21.81

	T5
	FYM @ 12.5 t/ha + 50 % RDF
	9.60
	159.20
	7.83
	6.84
	1527.41
	565.71
	4.48
	12.43
	22.23

	T6
	Vermicompost @ 3 t/ha + 50 % RDF
	9.73
	174.60
	8.02
	7.45
	1644.29
	609.00
	4.53
	12.62
	22.35

	T7
	FYM @ 18.75 t/ha + 25 % RDF
	8.87
	153.27
	7.33
	6.75
	1357.36
	502.72
	4.35
	12.39
	22.01

	T8
	Vermicompost @ 4.5 t/ha + 25 % RDF
	9.47
	157.27
	7.95
	6.14
	1488.53
	551.31
	4.44
	12.33
	22.14

	T9
	Vermicompost @ 3 t/ha + FYM @ 6.25 t/ha + 50 % RDF
	10.33
	167.27
	8.24
	7.39
	1661.71
	615.45
	4.63
	12.59
	22.25

	
	C.D. @ 5%
	0.98
	5.39
	0.76
	0.69
	130.39
	48.29
	0.22
	0.31
	0.54

	
	S. Em. (±)
	0.32
	1.78
	0.25
	0.22
	43.12
	15.97
	0.07
	0.10
	0.27

	
	C.V (%)
	6.47
	2.01
	5.79
	6.02
	5.59
	5.59
	2.88
	1.47
	2.17




4. Conclusion
The present investigation showed that integrated nutrient management significantly improved the growth, flowering, yield and quality attributes of brinjal under the experimental conditions. Among the treatments, T₉ (vermicompost @ 3 t/ha + FYM @ 6.25 t/ha + 50% RDF) was the most effective, as it enhanced vegetative growth, promoted earlier flowering and recorded the highest number of flowers, fruits, fruit yield per plant, fruit yield per hectare and TSS content. However, T₆ (vermicompost @ 3 t/ha + 50% RDF) produced the maximum individual fruit weight, fruit diameter, ascorbic acid content and anthocyanin content. In contrast, T₁ (absolute control) recorded the lowest values for most parameters. The integrated application of vermicompost @ 3 t/ha + FYM @ 6.25 t/ha + 50% RDF therefore appears promising for improving productivity and fruit quality of brinjal under the agro-climatic conditions of the experimental area. However, because the findings are based on a single season at a single location, the treatment should be validated through multi-season and multi-location trials, along with economic analysis, before wider field adoption.
 Limitations
This study was conducted during a single season at one experimental location, which limits the broader generalisation of the findings. Initial soil-test data and the nutrient composition of the farmyard manure and vermicompost were not recorded, and nutrient-use efficiency was not assessed. A formal economic analysis, including cost of cultivation and benefit-cost ratio, was not carried out. Long-term effects on soil health, pest and disease incidence, post-harvest storage quality and consumer acceptability were also outside the scope of the study. Future research should include multi-season and multi-location trials, baseline soil and manure analysis, and formal economic evaluation before wider field recommendation.
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Plant height 30 DAT	
Absolute Control	100 % RDF (NPK 120:85:50 kg/ha)	Vermicompost @ 6 t/ha	FYM @ 25 t/ha	FYM @ 12.5 t/ha + 50 % RDF	Vermicompost @ 3 t/ha + 50 % RDF	FYM @ 18.75 t/ha + 25 % RDF	Vermicompost @ 4.5 t/ha + 25 % RDF	Vermicompost @ 3 t/ha +  FYM @ 6.25 t/ha + 50 % RDF	11.776999999999999	21.523	18.72	15.183	24.4	26.466999999999999	20.533000000000001	23.367000000000001	28.4	Plant height 60 DAT	
Absolute Control	100 % RDF (NPK 120:85:50 kg/ha)	Vermicompost @ 6 t/ha	FYM @ 25 t/ha	FYM @ 12.5 t/ha + 50 % RDF	Vermicompost @ 3 t/ha + 50 % RDF	FYM @ 18.75 t/ha + 25 % RDF	Vermicompost @ 4.5 t/ha + 25 % RDF	Vermicompost @ 3 t/ha +  FYM @ 6.25 t/ha + 50 % RDF	18.97	30.472999999999999	26.867000000000001	23.402999999999999	33.143000000000001	38.887	31.34	32.677	42.59	 Plant height 90 DAT	
Absolute Control	100 % RDF (NPK 120:85:50 kg/ha)	Vermicompost @ 6 t/ha	FYM @ 25 t/ha	FYM @ 12.5 t/ha + 50 % RDF	Vermicompost @ 3 t/ha + 50 % RDF	FYM @ 18.75 t/ha + 25 % RDF	Vermicompost @ 4.5 t/ha + 25 % RDF	Vermicompost @ 3 t/ha +  FYM @ 6.25 t/ha + 50 % RDF	30.637	50.472999999999999	48.533000000000001	43.737000000000002	54.143000000000001	57.887	51.673000000000002	53.677	62.59	



No of leaves per plant 30 DAT	
Absolute Control	100 % RDF (NPK 120:85:50 kg/ha)	Vermicompost @ 6 t/ha	FYM @ 25 t/ha	FYM @ 12.5 t/ha + 50 % RDF	Vermicompost @ 3 t/ha + 50 % RDF	FYM @ 18.75 t/ha + 25 % RDF	Vermicompost @ 4.5 t/ha + 25 % RDF	Vermicompost @ 3 t/ha +  FYM @ 6.25 t/ha + 50 % RDF	9.5670000000000002	14.667	14.467000000000001	13.567	16.2	17.5	15.3	15.167	18.600000000000001	No of leaves per plant 60 DAT	
Absolute Control	100 % RDF (NPK 120:85:50 kg/ha)	Vermicompost @ 6 t/ha	FYM @ 25 t/ha	FYM @ 12.5 t/ha + 50 % RDF	Vermicompost @ 3 t/ha + 50 % RDF	FYM @ 18.75 t/ha + 25 % RDF	Vermicompost @ 4.5 t/ha + 25 % RDF	Vermicompost @ 3 t/ha +  FYM @ 6.25 t/ha + 50 % RDF	15.333	26.266999999999999	25.167000000000002	25.233000000000001	28.7	30.266999999999999	25.6	26.067	33.433	No of leaves per plant 90 DAT	
Absolute Control	100 % RDF (NPK 120:85:50 kg/ha)	Vermicompost @ 6 t/ha	FYM @ 25 t/ha	FYM @ 12.5 t/ha + 50 % RDF	Vermicompost @ 3 t/ha + 50 % RDF	FYM @ 18.75 t/ha + 25 % RDF	Vermicompost @ 4.5 t/ha + 25 % RDF	Vermicompost @ 3 t/ha +  FYM @ 6.25 t/ha + 50 % RDF	28.632999999999999	43.933	38.5	35.232999999999997	49.033000000000001	52.933	43.6	45.732999999999997	54.1	



No of branches/plant	
Absolute Control	100 % RDF (NPK 120:85:50 kg/ha)	Vermicompost @ 6 t/ha	FYM @ 25 t/ha	FYM @ 12.5 t/ha + 50 % RDF	Vermicompost @ 3 t/ha + 50 % RDF	FYM @ 18.75 t/ha + 25 % RDF	Vermicompost @ 4.5 t/ha + 25 % RDF	Vermicompost @ 3 t/ha +  FYM @ 6.25 t/ha + 50 % RDF	7.47	10.130000000000001	8.8699999999999992	8.73	11.07	11.33	11.4	11.2	12.93	Stem girth (cm)	
Absolute Control	100 % RDF (NPK 120:85:50 kg/ha)	Vermicompost @ 6 t/ha	FYM @ 25 t/ha	FYM @ 12.5 t/ha + 50 % RDF	Vermicompost @ 3 t/ha + 50 % RDF	FYM @ 18.75 t/ha + 25 % RDF	Vermicompost @ 4.5 t/ha + 25 % RDF	Vermicompost @ 3 t/ha +  FYM @ 6.25 t/ha + 50 % RDF	2.2999999999999998	2.83	2.71	2.5499999999999998	3.04	3.12	2.67	2.95	3.18	




Days to first flowering	
Absolute Control	100 % RDF (NPK 120:85:50 kg/ha)	Vermicompost @ 6 t/ha	FYM @ 25 t/ha	FYM @ 12.5 t/ha + 50 % RDF	Vermicompost @ 3 t/ha + 50 % RDF	FYM @ 18.75 t/ha + 25 % RDF	Vermicompost @ 4.5 t/ha + 25 % RDF	Vermicompost @ 3 t/ha +  FYM @ 6.25 t/ha + 50 % RDF	53.33	51.67	51.67	51	47.67	47.67	49.33	48.33	47.33	No of flowers / plant	
Absolute Control	100 % RDF (NPK 120:85:50 kg/ha)	Vermicompost @ 6 t/ha	FYM @ 25 t/ha	FYM @ 12.5 t/ha + 50 % RDF	Vermicompost @ 3 t/ha + 50 % RDF	FYM @ 18.75 t/ha + 25 % RDF	Vermicompost @ 4.5 t/ha + 25 % RDF	Vermicompost @ 3 t/ha +  FYM @ 6.25 t/ha + 50 % RDF	30.66	40.33	36.549999999999997	34.78	42	43.44	37.549999999999997	42	46.55	Days to 50% flowering	
Absolute Control	100 % RDF (NPK 120:85:50 kg/ha)	Vermicompost @ 6 t/ha	FYM @ 25 t/ha	FYM @ 12.5 t/ha + 50 % RDF	Vermicompost @ 3 t/ha + 50 % RDF	FYM @ 18.75 t/ha + 25 % RDF	Vermicompost @ 4.5 t/ha + 25 % RDF	Vermicompost @ 3 t/ha +  FYM @ 6.25 t/ha + 50 % RDF	59	56.67	57.33	57.67	54.33	53.33	56	55	52	



No of fruits / plant	
Absolute Control	100 % RDF (NPK 120:85:50 kg/ha)	Vermicompost @ 6 t/ha	FYM @ 25 t/ha	FYM @ 12.5 t/ha + 50 % RDF	Vermicompost @ 3 t/ha + 50 % RDF	FYM @ 18.75 t/ha + 25 % RDF	Vermicompost @ 4.5 t/ha + 25 % RDF	Vermicompost @ 3 t/ha +  FYM @ 6.25 t/ha + 50 % RDF	6.8	8.6	7.47	7.4	9.6	9.73	8.8699999999999992	9.4700000000000006	10.33	Weight of indiviual fruit (g)	
Absolute Control	100 % RDF (NPK 120:85:50 kg/ha)	Vermicompost @ 6 t/ha	FYM @ 25 t/ha	FYM @ 12.5 t/ha + 50 % RDF	Vermicompost @ 3 t/ha + 50 % RDF	FYM @ 18.75 t/ha + 25 % RDF	Vermicompost @ 4.5 t/ha + 25 % RDF	Vermicompost @ 3 t/ha +  FYM @ 6.25 t/ha + 50 % RDF	125.4	154.4	144.87	141.72999999999999	159.19999999999999	174.6	153.27000000000001	157.27000000000001	167.27	




Length of fruit (cm)	
Absolute Control	100 % RDF (NPK 120:85:50 kg/ha)	Vermicompost @ 6 t/ha	FYM @ 25 t/ha	FYM @ 12.5 t/ha + 50 % RDF	Vermicompost @ 3 t/ha + 50 % RDF	FYM @ 18.75 t/ha + 25 % RDF	Vermicompost @ 4.5 t/ha + 25 % RDF	Vermicompost @ 3 t/ha +  FYM @ 6.25 t/ha + 50 % RDF	6.1	7.49	7.38	7.22	7.83	8.02	7.33	7.95	8.24	Diameter of fruit (cm)	
Absolute Control	100 % RDF (NPK 120:85:50 kg/ha)	Vermicompost @ 6 t/ha	FYM @ 25 t/ha	FYM @ 12.5 t/ha + 50 % RDF	Vermicompost @ 3 t/ha + 50 % RDF	FYM @ 18.75 t/ha + 25 % RDF	Vermicompost @ 4.5 t/ha + 25 % RDF	Vermicompost @ 3 t/ha +  FYM @ 6.25 t/ha + 50 % RDF	5.13	6.95	6.65	5.96	6.84	7.45	6.75	6.14	7.39	



Yield of fruit per hectare (q/ha)	
Absolute Control	100 % RDF (NPK 120:85:50 kg/ha)	Vermicompost @ 6 t/ha	FYM @ 25 t/ha	FYM @ 12.5 t/ha + 50 % RDF	Vermicompost @ 3 t/ha + 50 % RDF	FYM @ 18.75 t/ha + 25 % RDF	Vermicompost @ 4.5 t/ha + 25 % RDF	Vermicompost @ 3 t/ha +  FYM @ 6.25 t/ha + 50 % RDF	315.69	491.79	412.9	388.39	565.71	609	502.72	551.30999999999995	615.45000000000005	Yield of fruit per plant (g)	
Absolute Control	100 % RDF (NPK 120:85:50 kg/ha)	Vermicompost @ 6 t/ha	FYM @ 25 t/ha	FYM @ 12.5 t/ha + 50 % RDF	Vermicompost @ 3 t/ha + 50 % RDF	FYM @ 18.75 t/ha + 25 % RDF	Vermicompost @ 4.5 t/ha + 25 % RDF	Vermicompost @ 3 t/ha +  FYM @ 6.25 t/ha + 50 % RDF	852.36	1327.83	1114.83	1048.6500000000001	1527.41	1644.29	1357.36	1488.53	1661.71	




Total soluble solids (oBrix)	
Absolute Control	100 % RDF (NPK 120:85:50 kg/ha)	Vermicompost @ 6 t/ha	FYM @ 25 t/ha	FYM @ 12.5 t/ha + 50 % RDF	Vermicompost @ 3 t/ha + 50 % RDF	FYM @ 18.75 t/ha + 25 % RDF	Vermicompost @ 4.5 t/ha + 25 % RDF	Vermicompost @ 3 t/ha +  FYM @ 6.25 t/ha + 50 % RDF	4.17	4.3899999999999997	4.3600000000000003	4.3099999999999996	4.4800000000000004	4.53	4.3499999999999996	4.4400000000000004	4.63	Ascorbic acid content (mg/100g)	
Absolute Control	100 % RDF (NPK 120:85:50 kg/ha)	Vermicompost @ 6 t/ha	FYM @ 25 t/ha	FYM @ 12.5 t/ha + 50 % RDF	Vermicompost @ 3 t/ha + 50 % RDF	FYM @ 18.75 t/ha + 25 % RDF	Vermicompost @ 4.5 t/ha + 25 % RDF	Vermicompost @ 3 t/ha +  FYM @ 6.25 t/ha + 50 % RDF	11.98	12.32	12.29	12.36	12.43	12.62	12.39	12.33	12.59	Anthocyanin content (mg/100g)	
Absolute Control	100 % RDF (NPK 120:85:50 kg/ha)	Vermicompost @ 6 t/ha	FYM @ 25 t/ha	FYM @ 12.5 t/ha + 50 % RDF	Vermicompost @ 3 t/ha + 50 % RDF	FYM @ 18.75 t/ha + 25 % RDF	Vermicompost @ 4.5 t/ha + 25 % RDF	Vermicompost @ 3 t/ha +  FYM @ 6.25 t/ha + 50 % RDF	21.38	22.13	21.55	21.81	22.23	22.35	22.01	22.14	22.25	
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