


Growth and Yield Response to Brinjal (Solanum melongena L.) Varieties to the Application of Bio-stimulants


Abstract
[bookmark: _GoBack]A field experiment was conducted at the Experimental farm of Faculty of Agricultural Sciences ,DAV University, Jalandhar in Kharif-2024. The experiment was laid out in Factorial Randomized Block Design (FRBD) with three replications. The experiment consisted of two different varieties viz., Pusa Purple Round (V1) and Lalita F1 Hybrid (V2) and bio-stimulants viz., Control (T1), N:P:K(T2), N:P:K + Biofertilizer (T3), N:P:K + Seaweed extract (Ascophyllum nodosum) (T4) and N:P:K + Biofertilizer (Azotobacter)+ Seaweed extract (T5). The results concluded that the combination of the treatments was found be significantly better than the other treatments with respect to growth and yield parameters.Observations were recorded on plant height (cm), number of leaves per plant, number of primary branches, number of secondary leaves, days of 1st flowering, days to 50% flowering, stem diameter (cm), fruit diameter (mm), fruit length (cm), number of fruits per plant, average fruit weight (g), yield per plant (kg/ plant), yield per plot (kg/ plot) and yield per hectare (t/ ha). Analysis of variance (ANOVA) revealed a significant effect of biostimulants, varieties and their interaction for all the characters under study. In case of variety, V1 observed maximum number of primary braches (5.09), stem diameter (2.26 mm), fruit diameter (6.01cm), fruit length (8.50 cm), number of fruits per plant (29.33), average fruit weight (152.16 g), yield per plot (16.9 kg/plot) and in V2 maximum observations recorded in plant height, number of secondary branches, number of leaves (64.29), yield per plant (3.03 kg/plant), yield per hectare (28.16 t/ha).On the other hand, in biostimulants T5 shows significant differences among them and is better than other treatments. The results concluded that combination of the treatments was found significantly better than the other treatments with respect to growth and yield parameters.
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INTRODUCTION
Brinjal (Solanum melongena L.) are also known as melongene, garden egg and guinea squash andis animportant crop of sub-tropics and tropics. It belongs to Solanaceae family and is grown commercially as an annual crop. It is rich in fibre, potassium, vitamin B6 and phyto-nutrients like flavonoids, this vegetable lowers the risk of heart disease (Chauhan et al., 2018). Nutritionally, brinjal is considered a wholesome food with per 100 grams of edible portion, it contains approximately 1.4 g of protein, 18 mg calcium, 0.9 mg iron, 47 mg phosphorus, 12 mg vitamin C, 0.04 mg thiamine, 0.11 mg riboflavin, 124 µg vitamin A, 0.74 µg β-carotene, 2 mg potassium, and 18 mg oxalic acid (Chioti et al., 2022; Kandoliyaet al., 2015). Fruits are moderate sources of vitamins and medicinal properties including de-cholestrolizing action. Improving productivity per unit area remains a key challenge in Indian agriculture, and ensuring adequate fertilization is a critical factor in addressing this. However, the escalating cost of chemical fertilizers often prevents farmers from applying recommended doses. In this context, biofertilizers serve as a sustainable and cost-effective alternative. These microbial inputs can replace 25–40% of the nitrogen and phosphorus supplied through conventional fertilizers like urea and DAP, while also improving soil health (Prakash, 2024).Biostimulants and biofertilizers have gained increasing attention for their role in improving plant health and productivity (Kumaret al., 2023). The use of biostimulants instead of fertilizers for enhancing the growth and yield attributes of brinjal has gained considerable attention in recent years due to its potential to promote sustainable agricultural practices (Bell et al., 2022).Biostimulants  belong  to a  category  of  products  thatpossess  the ability to  reduce the  need  for fertilizers whilesimultaneously  enhancing  plant growth and resistance towater and abiotic stresses. It includes seaweed extracts, which are known to activate plant defense mechanisms and improve physiological processes, resulting in healthier plants with improved yield and quality (Ali et al., 2021). It includes seaweed extracts, are known to activate plant defense mechanisms and improve physiological processes, resulting in healthier plants with improved yield and quality (Hariharan et al., 2024). Biostimulants also improve the nutritional quality of the crop, promoting higher levels of antioxidants and essential nutrients in the fruits, thus benefiting both farmers and consumers (Drobek et al., 2019). They have phytoelicitor activity as their components evoke defense responses in plants that contribute to resistance to several pests, diseases, and abiotic stresses including drought, salinity, and cold (Mukherjee and Patel, 2020; Koza et al., 2022).



MATERIALS AND METHODS 
The present study was carried out at the Experimental farm of Faculty of Agricultural Sciences, DAV University, Jalandhar in kharif 2024. The experiment was laid out in Factorial Randomized Block Design (FRBD) at the spacing of 60 cm and 45 cm between rows and plants, respectively, with two different varieties viz. Pusa Purple Round and Lalita F1 Hybrid and five treatments replicated thrice viz., T1- Control, T2 – N:P:K, T3 – N:P:K + Biofertilizer, T4 – N:P:K + Seaweed extract, T5 – N:P:K + Biofertilizer + Seaweed extract. Foliar applications of biostimulants are prepared from the seaweed extracts were applied at 30 and 60 days after transplanting.The seeds of variety Pusa Purple Round and Lalita F1- hybrid were collected from the seed store. All the recommended package of practices and plant protection measures were followed to raise a healthy crop. The observations were recorded on growth characters; plant height, number of branches per plant, number of primary and secondary branches, days to 50 % flowering and stem diameter and yield characters; fruit length (cm), fruit diameter (cm), average fruit weight (g), fruit yield per plant (kg/plant), fruit yield per plot (kg/plot)  and fruit yield per hectare (t/ha).The data was analyzed with following characters recorded on five randomly selected plants and tagged in each plot. Wherever, the results were found significant, critical differences (CD) were computed at 5 % level of probability to draw statistical conclusions.
RESULTS AND DISCUSSION
Effect of biostimulants on growth characters of brinjal are summarized in Table 1. All the biostimulants significantly influenced the growth characters. Growth attributes are considered to be important factors to judge the yield of the crop.Statistically the data recorded on different parameters were analyzed as per experiment Factorial Randomized Block Design. It explains the results obtained as follows:
A. Growth parameters 
Plant height
The data revealed that the effect of different varieties and biostimulants on Plant heighthas been presented in Table 1. The data was observed at different intervals at 30, 60 and 90 DAT in the given table shows the effect of biostimulants on brinjal. Among varieties, significantly maximum plant height (61.75 cm) was recorded in variety V2 (Lalita F1 Hybrid) and in bio-stimulants, the overall maximum plant height was recorded in T5 (N:P:K+ Biofertilizer + Seaweed extract) (65.31 cm) which was significantly highest than all the other remaining treatments. Interaction effect of bio-stimulants and varieties on plant height is presented in Table 1. Data revealed that at 90 DAT,the maximum plant height (cm) in all the different days were recorded in V1T5 (Pusa Purple Round, N:P:K+ Biofertilizer + Seaweed extract (65.43 cm) which were superior to all other treatments. 
Plant height is a key indicator of vegetative growth and overall plant vigor, directly influenced by nutrient availability and hormonal regulation. The enhanced performance of V1 may be attributed to its higher physiological adaptability and nutrient uptake efficiency under enhanced microbial and hormonal stimulation provided by bio-stimulants (Barma, 2024).This superior growth performance may be attributed to the synergistic effects of biofertilizers, which improve nutrient uptake and microbial activity in the rhizosphere and seaweed extract, known for its rich content of plant growth-promoting hormones like auxins, cytokinins and gibberellins(Yusuf et al., 2021) and Bashiret al., (2025)who reported similar growth stimulation in solanaceous crops using organic biostimulants.
Number of Leaves per plant
Data revealed that the treatments significantly affected the number of leaves per plant presented in Table 1.Among varieties, the maximum number of leaves per plantwas recorded in variety V2 (Lalita F1 Hybrid)(64.29) and in bio-stimulants, the maximum number of leaves per plant (72.93) was recorded in T5 (N:P:K+ Biofertilizer + Seaweed extract) in all the treatments which was significantly highest than all the other remaining treatments. Interaction effect of bio-stimulants and varieties revealed that the treatments significantly affected the number of leaves per plant presented in Table 1. It depicted that at 90 DAT, the maximum number of leaves per plant in all the interactions was recorded in V2T5 (Lalita F1 Hybrid, N:P:K+ Biofertilizer + Seaweed extract)(74.26)which was significantly maximum among all the interaction effects.
Number of leaves per plant has an important influence on the growth of plant, development and production.These findings emphasize the role of organic-based bio-stimulantin enhancing brinjal growth, especially when aligned with different varieties. Due to increase of bio-fertilizers rates, tend to increase the leaves per plant as compared to control. Similar results were observed by Thakur, (2021), Sherpa et al., (2019) and Muhammad et al., (2017) in brinjal which improves metabolic activity and chlorophyll synthesis in leaves.
Number of Primary Branches
Data revealed that the treatments significantly affected the number of primary branches per plant presented in Table 1.Among varieties, the maximum number of primary branches (5.09) was recorded in variety V1 (Pusa Purple Round) and in biostimulants, the maximum number of primary branches (6.21) was recorded in T5 (N:P:K+ Biofertilizer + Seaweed extract) which was significantly highest than all the other remaining treatments. Interaction effect of bio-stimulants and varieties revealed that the treatments significantly affected the number of primary branches presented in Table 1. It depicted that 90 DAT, the maximum number of primary branches per plant (6.46) was recorded in V1T5 (Pusa Purple Round, N:P:K+ Biofertilizer + Seaweed extract)which was significantly maximum among all the interaction effects.
Due to seaweed based bio-stimulant application vigorous growth and enhanced  plant canopy establishment and better inception of light and uptake of nutrients  that  resulted  in  increase  the  number  of  primary  branches  per  plant  with seaweed based bio-stimulant application. Similar result was observed by Ramarajanet al., (2012), Lakshmanan and Rengasamy, (2012). 
Table 1: Effect of biostimulants and varieties on growth parameters (plant height(cm), number of leavesand number of primary branches) of brinjal at periodic intervals.
	Treatments
	Plant height (cm)
	Number of leaves per plant
	Number of primary branches

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

	Factor V: Varieties

	V1
	19.63a
	36.75a
	60.26b
	17.21b
	27.84b
	61.49b
	3.50a
	4.03a
	5.09a

	V2
	18.48b
	35.34b
	61.75a
	19.76a
	31.66a
	64.29a
	2.90b
	3.72b
	4.80b

	C.D0.05
	0.55
	0.50
	0.5
	0.14
	0.19
	0.12
	0.23
	0.09
	0.09

	SE(m)±
	0.18
	0.16
	0.16
	0.04
	0.06
	0.04
	0.07
	0.03
	0.03

	Factor B: Biostimulants

	T1
	16.01e
	32.8e
	57.25e
	13.3e
	20.56e
	52.5e
	1.5e
	2.55e
	3.6e

	T2
	16.97d
	33.80d
	58.76d
	17.2d
	25.03d
	58.00d
	2.3d
	3.31d
	4.36d

	T3
	18.20c
	35.88c
	60.65c
	18.63c
	29.93c
	63.00c
	3.2c
	4.03c
	4.96c

	T4
	20.53b
	37.54b
	63.06b
	20.26b
	34.13b
	68.03b
	4.08b
	4.48b
	5.6b

	T5
	23.18a
	40.23a
	65.31a
	23.03a
	39.10a
	72.93a
	4.93a
	5.00a
	6.21a

	C.D0.05
	0.88
	0.79
	0.79
	0.23
	0.31
	0.21
	0.36
	0.14
	0.15

	SE(m)±
	0.2
	0.26
	0.37
	0.07
	0.10
	0.06
	0.12
	0.05
	0.05

	Interaction (V × B)

	V1T1
	15.8e
	33.1e
	56.73e
	12.26i
	19.46h
	51.4j
	1.5f
	2.43h
	3.6g

	V1T2
	17.13d
	34.0e
	57.6e
	15.93g
	23.2f
	56.4h
	2.4d
	3.43e
	4.46f

	V1T3
	18.8c
	36.36c
	59.36d
	17.6f
	28.06d
	61.6f
	3.5c
	4.23c
	5.13d

	V1T4
	21.3b
	38.4b
	62.2c
	18.8d
	31.6c
	66.46d
	4.53b
	4.8b
	5.80b

	V1T5
	25.14a
	41.83a
	65.43a
	21.46b
	36.66b
	71.6b
	5.6a
	5.26a
	6.46a

	V2T1
	16.2e
	32.5f
	57.76e
	14.33h
	21.66g
	53.6i
	1.5f
	2.66g
	3.6g

	V2T2
	16.97d
	33.6e
	59.93d
	18.46e
	26.66e
	59.6g
	2.2e
	3.2f
	4.26f

	V2T3
	18.2d
	35.4d
	61.93c
	19.66e
	31.8c
	64.4e
	2.9d
	3.83d
	4.80e

	V2T4
	19.7c
	36.6c
	63.93b
	21.73b
	36.66b
	69.6c
	3.63c
	4.16e
	5.40c

	V2T5
	21.23b
	38.63b
	65.20a
	24.6a
	41.53a
	74.26a
	4.36b
	4.73b
	5.96b

	C.D0.05
	1.24
	1.12
	1.11
	0.32
	0.43
	0.28
	0.52
	0.21
	0.21

	SE(m)±
	0.41
	0.37
	0.37
	0.11
	0.14
	0.09
	0.17
	0.07
	0.07



Number of Secondary Branches
Data revealed that the treatments significantly affected the number of secondary branches per plant presented in Table 2. Among varieties, significantly maximum number of secondary branches (10.25) was recorded in variety V2 (Lalita F1 Hybrid) and in bio-stimulants, the maximum number of secondary branches (13.46) was recorded in T5 (N:P:K+ Biofertilizer + Seaweed extract) which was significantly highest than all the other remaining treatments. Interaction effect of bio-stimulants and varieties revealed that the treatments significantly affected the number of secondary branches presented in Table 2. It depicted that at 90 DAT, the maximum number of secondary branches per plant was recorded in V2T5 (Lalita F1 Hybrid, N:P:K+ Biofertilizer + Seaweed extract)(6.60)which was significantly highest than all other remaining treatments.
	Number of branches per plant is a yield contributing characters which leads to increase in number of flowers and fruits and thus promises better yield and productivity.The number of branches significantly increased with the application of bio-stimulants. Significant increase in number of branches per plant could be due to increase adsorption of nutrients which resulted in enhanced activity of hormones by bio-fertilizers (Singh et al., 2024).The results are in line with the findings of Kiran et al., (2010)and Sherpa et al., (2019) in brinjal in which seaweed extract significantly improved shoot growth.
Days to first flowering
The observation on days to first flowering as influenced by bio-stimulants and varieties has been presented in Table 2. Among varieties, the maximum number of days to first flowering (44.86 days) was recorded in variety V1 (44.86 days) and in biostimulants, the maximum number of days to first flowering was recorded in T1 (Control) (49.95 days) which were significantly highest over the remaining treatments. Interaction effect of bio-stimulants and varieties on days to first flowering showed significant differences in Table 2, shows that the maximum number of days to first flowering (50.13 days) was observed in V1T1 (Pusa Purple Round × Control) which was statistically at par with V1T2 (Pusa Purple Round × N:P:K) and V2T1 (Lalita F1 Hybrid × Control). 
Seaweed extracts containing auxin, cytokinin and gibberellins have been shown to initiate early flower bud formation, leading to earlier and more synchronized flowering in brinjal. These extracts modify gene expression related to earlier flowering and promoting the flowering patterns. Similar findings are supported by Ruban et al., (2019) in brinjal, Hussain et al., (2021) in tomato.
Days to 50% Flowering
The data observed on days to 50% flowering as influenced by bio-stimulants and varieties has been presented in Table 2. Among varieties, the maximum number of days to 50% flowering was recorded in variety V1 (Pusa Purple Round) (52.47 days) and in biostimulants, the maximum number of days to 50% flowering was recorded in T1 (Control) (56.51 days) which was significantly highest over the remaining treatments. Interaction effect of bio-stimulants and varieties on days to 50% flowering showed significant differences in table 2. It depicted that the maximum number of days to 50% flowering (57.28 days) was observed in V1T1 (Pusa Purple Round× Control) which was statistically at par with V1T2 (Pusa Purple Round × N:P:K) (53.36 days) and with V2T1 (Lalita F1 Hybrid × Control) (55.75 days). 
Earliness is one of the most desirable characteristics in brinjal as this will in turn lead to early maturity and helpful in fetching high returns from the early market. It was observed that the minimum number of days to flowering was observed in T5, which would be due to accelerated photosynthesis in initiating flower buds in the early flowering (Raturiet al., 2019). The induction of early flowering could be due to better nutritional status of the plants (Upadhyayaet al., 2017). The early flowering with the application of biofertilizer was also observed by Sharmaet al., (2022) in brinjal who observed earlier flowering at earlier stage.
Stem diameter (cm)
The data observed on stem diameter as influenced by bio-stimulants and varieties has been presented in Table 2. Among varieties, the maximum stem diameter (2.26 cm) was recorded in V1 (Pusa Purple Round) and in biostimulants, the maximum stem diameter was recorded in T5 (N:P:K+ Biofertilizer + Seaweed extract) (2.37 cm). Interaction effect of bio-stimulants and varieties on stem diameter showed significant differences in Table 2, shows that the maximum stem diameter (2.40 cm) was observed in V1T5 (Pusa Purple Round× N:P:K+ Biofertilizer + Seaweed extract) which was significantly highest over the remaining treatments. 
Stem diameter is one of the most common measurements made to accesses the growth of the plants.Seaweed extracts enhance stem growth and nutrient uptake, influencing stem diameter and branching in brinjal. The results agreed with Al-Bayati et al., (2020), Saied and Aswad, (2021) in brinjal. They also improve the photosynthetic efficiency, chlorophyll content and leaf production. Seaweed extracts support all over the plant growth and development.
Fruit diameter(mm)
The data observed on fruit diameter as influenced by bio-stimulants and varieties has been presented in Table 2. Among varieties, the maximum fruit diameter (6.01mm) was recorded in V1 (Pusa Purple Round) and in biostimulants, the maximum fruit diameter was recorded in T5 (N:P:K+ Biofertilizer + Seaweed extract) (6.87 mm). Interaction effect of bio-stimulants and varieties on fruit diameter showed significant differences in Table 2, shows that the maximum fruit diameter (8.30 mm) was observed in V1T5 (Pusa Purple Round× N:P:K+ Biofertilizer + Seaweed extract) which was significantly highest over the remaining treatments. 
	The fruit diameter is also important yielding character of the brinjal. More the fruit diameter more will be the weight of the fruit.This is due to the inherent genetic potential of V1 to respond more efficiently to organic inputs and assimilate nutrients effectively. Among the treatments, the combination of T5(N:P:K+ Biofertilizers + Seaweed extract)demonstrated increase in fruit diameter due to nutrient availability and hormonal activity. Similar studies are supported by Kumar et al., (2017) and Sherpa et al., (2019) in brinjal who shows better fruit girth.
Table 2: Effect of biostimulants and varieties on (number of secondary branches,days to first flowering, days to 50% flowering, stem diameter (cm) and fruit diameter (mm)of brinjal at periodic intervals.
	Treatments
	Number of secondary branches
	Days to first flowering
	Days to 50% flowering
	Stem diameter (cm)
	Fruit diameter (mm)

	
	30 DAT
	60 DAT
	90 DAT
	
	
	
	

	Factor V: Varieties

	V1
	3.53b
	7.56b
	8.92b
	44.86a
	52.47a
	2.26a
	6.01a

	V2
	4.42a
	8.32a
	10.25a
	44.25b
	49.75b
	2.20b
	4.65b

	C.D0.05
	0.07
	0.06
	0.09
	0.43
	1.78
	0.005
	0.07

	SE(m)±
	0.02
	0.02
	0.03
	0.14
	0.59
	0.002
	0.02

	Factor B: Biostimulants

	T1
	1.56e
	4.03e
	5.50e
	49.95a
	56.51a
	2.07e
	3.84e

	T2
	3.16d
	6.10d
	7.96d
	48.16b
	53.24b
	2.17d
	4.64d

	T3
	4.03c
	8.03c
	9.56c
	45.20c
	52.83b
	2.24c
	5.24c

	T4
	5.03b
	10.03b
	11.43b
	40.51d
	48.20c
	2.30b
	6.07b

	T5
	6.10a
	11.51a
	13.46a
	38.95e
	44.76d
	2.37a
	6.87a

	C.D0.05
	0.12
	0.10
	0.15
	0.69
	2.81
	0.008
	0.11

	SE(m)±
	0.04
	0.03
	0.05
	0.23
	0.94
	0.003
	0.03

	Interaction (V × B)

	V1T1
	1.33g
	3.53j
	5.46g
	50.13a
	57.28a
	2.12f
	3.95h

	V1T2
	2.66e
	5.60h
	7.53f
	49.16a
	53.36a
	2.20d
	4.89e

	V1T3
	3.53d
	7.53f
	8.66d
	45.30c
	51.68b
	2.27c
	5.79c

	V1T4
	4.53c
	9.53d
	10.46c
	40.96d
	52.80b
	2.33b
	7.14b

	V1T5
	5.60b
	11.60a
	12.46b
	38.74e
	47.21c
	2.40a
	8.30a

	V2T1
	1.80f
	4.53i
	5.53g
	49.76a
	55.75a
	2.02g
	3.74i

	V2T2
	3.66d
	6.60g
	8.40e
	47.16b
	53.11b
	2.14e
	4.39g

	V2T3
	4.53c
	8.53e
	10.46c
	45.10c
	53.98b
	2.21d
	4.70f

	V2T4
	5.53b
	10.53c
	12.4b
	40.06d
	43.61c
	2.28c
	5.01e

	V2T5
	6.60a
	11.43b
	14.46a
	39.16e
	42.31d
	2.33b
	5.43d

	C.D0.05
	0.17
	0.14
	0.21
	0.98
	3.98
	0.011
	0.15

	SE(m)±
	0.05
	0.04
	0.07
	0.32
	1.33
	0.004
	0.05



B. Yield parameters 
Fruit length (cm)
The data observed on fruit length (cm) as influenced by bio-stimulants and varieties has been presented in Table 3. Among varieties, the maximum fruit length (8.50 cm) was recorded in V1 (Pusa Purple Round) and in biostimulants, the maximum fruit length was recorded in T5 (N:P:K+ Biofertilizer + Seaweed extract) (8.87 cm).Interaction effect of bio-stimulants and varieties on fruit length showed significant differences in Table 3, whichshows that the maximum fruit length (9.46 cm) was observed in V1T5 (Pusa Purple Round× N:P:K+ Biofertilizer + Seaweed extract) which was significantly highest over the remaining treatments. 
The fruit length is the yielding character which affects the yield and product appearance.This shows enhancement in nutrient uptake and cell elongation facilitated by bioactive compounds in the seaweed extract and microbial metabolites from biofertilizers. The similar findings are supported by Kiran et al., (2010) and Sherpa et al., (2019) in brinjal and Singh et al., (2020) in okra; Jyothiet al., (2011) in chilli which reports longer fruits with increased biomass and improved flowering.
Number of fruits per plant
The data observed on number of fruits per plant as influenced by bio-stimulants and varieties has been presented in Table 3. Among varieties, the maximum number of fruits per plant (29.33) was recorded in V1 (Pusa Purple Round) and in biostimulants, the maximum number of fruits per plant was recorded in T5 (N:P:K+ Biofertilizer + Seaweed extract) (33.47). Interaction effect of bio-stimulants and varieties on number of fruits per plant showed significant differences in Table 3, it depicted that the maximum number of fruits per plant (35.70) was observed in V1T5 (Pusa Purple Round× N:P:K+ Biofertilizer + Seaweed extract) which was significantly highest over the remaining treatments.
Seaweed extracts act as bio stimulants and growth promoters in brinjal, enhancing flower production and fruit set, thereby increasing the number of fruits per plant. The effect has been observed in studies on brinjal by Al-Bayati et al., (2020), Zodapeet al., (2008) in okra and watermelon and Noushadet al., (2023) in chilli. The application of seaweed extracts, such as seaweed extarct contributes to larger and heavier fruits by optimizing nutrient availability and promoting vegetative growth. The findings are in line with the results of earlier researchers of Kaur et al., (2025) in brinjal and Nandwani et al., (2015) in okra.
Average Fruit Weight(g)
The data observed on average fruit weight (g) as influenced by bio-stimulants and varieties has been presented in Table 3. Among varieties, the maximum average fruit weight (152.16 g) was recorded in V1 (Pusa Purple Round) and in biostimulants, the maximum average fruit weight was recorded in T5 (RDF + Biofertilizer + Seaweed extract) (152.24 g) which was significantly highest among all the remaining treatments. Interaction effect of bio-stimulants and varieties on average fruit weight showed significant differences in Table 3. It depicted that the maximum average fruit weight (209.66 g) was observed in V1T5 (Pusa Purple Round× N:P:K+ Biofertilizer + Seaweed extract) which was significantly highest over the remaining treatments. 
Average fruit weight (g) is the major yield contributing character of the brinjal.Seaweed based bio-stimulant increases resistance of the crop against drought, cold and diseases, resulting in overall improvement of crop yield and accumulation of availability to the plant nutrients. It induces and increases plant growth sustainably by releasing its nutrients slowly to the plants and expressed its effect on average fruit weight per plant. Similar result was noticed by Zodapeet al., (2011) and Al-Bayati et al., (2020).
Yield per plant (kg/ plant)
The data observed on yield per plantas influenced by bio-stimulants and varieties has been presented in Table 3. Among varieties, the maximum yield per plant(3.03 kg/ plant) was recorded in V1 (Pusa Purple Round) and in biostimulants, the maximum yield per plantwas recorded in T5 (N:P:K+ Biofertilizer + Seaweed extract) (3.19 kg/plant) which was significantly highest among all the remaining treatments. Interaction effect of bio-stimulants and varieties on yield per plantshowed significant differences in Table 3. It depicted that the maximum yield per plant(3.31 kg/ plant) was observed in V1T5 (Pusa Purple Round× N:P:K+ Biofertilizer + Seaweed extract) which were significantly highest over the remaining treatments. 
The increase in fruit yield might have been due to the better performance of the yield attributes. It may be due to better assimilation of plant nutrients through biofertilizers (Nanthakumar and Veeragavathatham, 2000). The applications of bio-stimulants produce the more number of fruits which might have results in maximum yield per plant. The results are in close conformity with the findings of Kiran et al., (2010), Muhammad et al., (2017)and Sherpa et al., (2019) in brinjal. 
Yield per plot (kg/ plot)
The data observed on yield per plotas influenced by bio-stimulants and varieties has been presented in Table 3. Among varieties, the maximum yield per plot(16.9 kg/ plot) was recorded in V1 (Pusa Purple Round) and the variety V2 (Lalita F1 Hybrid) minimum yield per plot(13.64 kg/ plot) and in biostimulants, the maximum yield per plotwas recorded in T5 (RDF + Biofertilizer + Seaweed extract) (20.93 kg/ plot) which was significantly highest among all the remaining treatments. Interaction effect of bio-stimulants and varieties on yield per plotshowed significant differences in Table 3. It depicted that the maximum yield per plot(22.73 kg/ plot) was observed in V1T5 (Pusa Purple Round× N:P:K+ Biofertilizer + Seaweed extract) which was significantly highest over the remaining treatments. 
The possible reason for increased fruit yield might be associated to better utilization in the presence of biofertilizers, which enhanced biological nitrogen fixation, better development of root system and possible higher synthesis of plant growth hormones (Gajbhiyeet al., 2022).Sahooet al., (2012) also referred this increase in yield due to better performance of yield attribute due to biofertilizers. The results are in confirmatory with the finding of earlier researchers viz., Muhammad et al., (2017) and Kumar et al., (2017) who also observed increase yield with the application of biofertilizers in brinjal. 
Yield per hectare (t/ha)
The data observed on yield per hectareas influenced by bio-stimulants and varieties has been presented in Table 3. Among varieties, the maximum yield per hectare(16.9 t/ha) was recorded in V1 (Pusa Purple Round) and in biostimulants, the maximum yield per hectarewas recorded in T5 (N:P:K+ Biofertilizer + Seaweed extract) (20.93 t/ha) which was significantly highest among all the remaining treatments. Interaction effect of bio-stimulants and varieties on yield per hectareshowed significant differences in Table 3, shows that the maximum yield per hectare(22.73 t/ha) was observed in V1T5 (Pusa Purple Round× N:P:K+ Biofertilizer + Seaweed extract) which was significantly highest over the remaining treatments. 
The results revealed that the application of biostimulants significantly enhanced the yield per hectare in brinjal. The highest yield, suggesting a synergistic effect of integrated nutrient management. Similar studies were reported by Ramya et al., (2015), who observed increased fruit yield in brinjal with seaweed extract application; Singh et al., (2025) also shows the varietal differences in yield response to biostimulants.
Table 3: Effect of biostimulants and varieties on yieldandyield parametersof brinjal.
	Treatments

	Fruit length (cm)
	Number of fruits per plant
	Average fruit weight (g)
	Yield per plant (kg/ plant)
	Yield per plot (kg/ plot)
	Yield per hectare
(t/ha)

	Factor V: Varieties

	V1
	8.50a
	29.33a
	152.16a
	3.03a
	16.9a
	28.16a

	V2
	7.66b
	26.40b
	79.05b
	2.03b
	13.64b
	22.73b

	C.D0.05
	0.05
	0.52
	1.75
	0.01
	0.27
	0.46

	SE(m)±
	0.01
	0.17
	0.58
	0.006
	0.09
	0.15

	Factor B: Biostimulants

	T1
	7.22e
	23.00e
	76.94e
	1.94e
	9.81e
	16.36e

	T2
	7.64d
	25.14d
	93.28d
	2.17d
	12.45d
	20.75d

	T3
	8.10c
	27.38c
	118.14c
	2.47c
	15.38c
	25.64c

	T4
	8.56b
	30.35b
	137.44b
	2.89b
	17.76b
	29.61b

	T5
	8.87a
	33.47a
	152.24a
	3.19a
	20.93a
	34.88a

	C.D0.05
	0.09
	0.83
	2.78
	0.02
	0.43
	0.73

	SE(m)±
	0.03
	0.27
	0.92
	0.009
	0.14
	0.24

	Interaction (V × B)

	V1T1
	7.59g
	23.92e
	90.63f
	2.52f
	10.83g
	18.05g

	V1T2
	8.00f
	26.26d
	118.61d
	2.90e
	14.00e
	23.33f

	V1T3
	8.49c
	29.04c
	156.15c
	3.17c
	17.43c
	29.05d

	V1T4
	8.97b
	31.75b
	185.76b
	3.26b
	19.5b
	32.50b

	V1T5
	9.46a
	35.70a
	209.66a
	3.31a
	22.73a
	37.88a

	V2T1
	6.86i
	22.07f
	63.25i
	1.36i
	8.8h
	14.66h

	V2T2
	7.27h
	24.03e
	67.96h
	1.43h
	10.9g
	18.16g

	V2T3
	7.71g
	25.71d
	80.14g
	1.77g
	13.33f
	22.22f

	V2T4
	8.15e
	28.95c
	89.11f
	2.53f
	16.03d
	26.70e

	V2T5
	8.29d
	31.25b
	94.81e
	3.06d
	16.03d
	31.88c

	C.D0.05
	0.13
	1.17
	1.17
	0.03
	0.62
	1.03

	SE(m)±
	0.04
	0.39
	1.31
	0.01
	0.20
	0.34



CONCLUSION:
Based on this experimental study, it was concluded that the application of Combination treatment (N:P:K + Biofertilizer + Seaweed extract) showed the best overall performance in enhancing plant height, number of branches, number of leaves, stem diameter, early flowering and maximizing yield parameters, including, fruit diameter, fruit length, number of fruits per plant, yield per plant, yield per plot and yield per hectare.In futurology, application of biostimulants alone can be done by avoiding or limited application of the inorganic fertilizers. There is scope of combine application of biostimulants as well as foliar nutrition to bring down the cost of cultivation also finds the effectiveness in combination.
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