


Effects of Basfoliar and Biovita Foliar Spray on Growth and Quality Attributes of Summer Squash (Cucurbita pepo L.)



ABSTRACT
The study aimed to analyse the effects of Basfoliar and Biovita on the growth and quality attributes of Summer Squash (Cucurbita pepo L.). cv. Punjab Chappan Kaddu- 1. Basfoliar (extract from Ecklonia maxima) and Biovita (freshly harvested extract of Norwegian seaweed viz., Ascophyllum nodosum) is one such product containing naturally occurring major and minor nutrients produced helpful for obtaining maximum yield and better-quality crop. The study involved ten treatments consist of Basfoliar and Biovita at 5, 10, 25 and 20% along with the Recommended dose of fertilizer (100-50-50 kg/ha). The RDF + Basfoliar @ 20% had a beneficial effect on plant height, number of leaves, days to first male flower appearance, days to first female flower appearance, male-to-female sex ratio, days to first fruit set, days to first fruit harvest, harvest duration, number of fruits per plant per picking, number of pickings, average fruit weight, yield per plot, TSS and ascorbic acid. It is concluded that applying a Recommended dose of fertilizer + Basfoliar @ 20% is beneficial as this enhances the growth, yield and quality attributes of summer squash due to their unique bioactive components and beneficial effects. These products exhibit phytostimulatory properties that promote plant growth and enhance yield in several important crops. Furthermore, their phytoelicitor activity triggers defense responses in plants, improving resistance to pests, diseases, and abiotic stresses like drought, salinity, and cold.
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INTRODUCTION
[bookmark: _Hlk175685998]Summer squash (Cucurbita pepo L.) is a short-duration crop grown in summer and is adapted to temperate and sub-tropical climates (Paris 2008, Goyal and Thind 2016). The increasing global population and climate change are driving the need for higher crop productivity and food security (Martinez et al 2024). However, meeting these demands presents challenges for agriculture in terms of reliability, sustainability, and maximizing productivity while minimizing negative impacts on human health and the environment (Afonso 2022, Asadi et al 2022, Sani et al 2021). An innovative approach to addressing these challenges is the foliar application of plant biostimulants (PBs), which can improve or alter physiological processes to optimize plant growth, productivity, and tolerance to environmental stress (Martinez et al 2024, Sani et al 2021, Shahid and Liu 2022). Despite widespread use of PBs by producers and enterprises, further research is needed to better understand their effects on plants and the environment, which can contribute to improving treatment efficacy and food security (Yao et al 2020, Yakhin et al 2017).
	Bio stimulants made from seaweeds have properties that improve plant growth, yield and quality as well as improve nutrient use (Arioli et al 2015, Shulka et al 2019). Seaweed extract comprises various substances such as polysaccharides, plant growth promoting hormones, fatty acids and minerals. Seaweed extract made from Ascophyllum nodosum is enriched in phytohormones i.e. auxin, gibberellin, cytokinin and abscisic acid (Strik et al 2014). These growth regulators improve the growth of plant and enrich the overall quality attributes of crops (Roughphael et al 2017; Kaur et al 2025). Due to its organic and biodegradable properties, it is important in sustainable agriculture and holds a strong potential to reduce the dependence on chemical fertilizers. Summer squash is an economically significant vegetable crop, valued for its nutritional content and market demand. The objective of this study is to assess the effects of seaweed extract on key growth and yield parameters of summer squash. The aim is to enhance plant growth, improve yield components, and optimize overall productivity through the application of seaweed-based biostimulants.

MATERIAL AND METHODS
The study was conducted at the research farm of DAV University, Jalandhar, Punjab, during the 2023 on 15th of March. The experimental site is located at 31°33' North latitude and 75°56' East longitude with an elevation of 238 meters above sea level. The experiment was conducted in randomised block design followed by three replications and ten treatments. Seaweed extracts were sprayed at 30 days and 45 days after the transplanting. Also, the foliar treatments were carried out on non-windy days. The study aimed to provide comprehensive data on the impact of Basfoliar and Biovita on summer squash. The experiment was carried out in a randomized block design (RBD) and data analysis was performed using SPSS.
Treatment details
The experimental treatments utilized in this study are as follows (T1- Absolute control, T2- NPK, T3- NPK+ Basfoliar @ 5%, T4- NPK+ Basfoliar @ 10%, T5- NPK+ Basfoliar @ 15%, T6- NPK+ Basfoliar @ 20%, T7- NPK+ Biovita @ 5%, T8- NPK+ Biovita @ 10%, T9- NPK+ Biovita @ 15%, T10- NPK+ Biovita @ 20%): T1 represents the absolute control, consisting of no additives. T2 involves the application of NPK fertilizer alone. Treatments T3 through T6 consist of NPK combined with Basfoliar at concentrations of 5%, 10%, 15%, and 20%, respectively. Similarly, treatments T7 through T10 involve NPK combined with Biovita at concentrations of 5%, 10%, 15%, and 20%, respectively. These treatments were implemented to evaluate the effects of varying concentrations of Basfoliar and Biovita, in combination with NPK, on the parameters being studied.
Preparation of Percentage Solutions
To prepare a percentage solution, the required amount of solute is calculated based on the desired concentration and the total volume of solution to be prepared. To prepare a 5% solution of Basfoliar in 1 litre (1000 mL) of water, 50 mL of Basfoliar is required, and the remaining 950 mL of the solution is filled with water. Similarly, for a 10% solution, 100 mL of Basfoliar would be required per litre of solution. This process is repeated for each required concentration, ensuring proper mixing to achieve a homogeneous solution.

RESULTS AND DISCUSSION
Growth parameters:
The growth parameters of summer squash showed significant variations between the treatments as the nutrients present in marine extracts play an important role in plant nutrition, as they are essential for plant growth and development. The maximum plant height was noted in T6 (98.67cm) and minimum was observed in control i.e. T1 (77.67 cm). This might be due to the gibberline present in marine extracts which works on elongation and results in increased plant height and similar results were noticed by Hussein et al (2019) in pepper sweet, 
Maximum number of leaves was observed in T6 (17.34) and minimum was noted in T1 i.e. control (11.33). The presence of cytokinin as it plays an important role in organ metabolites and nutrient partitioning and mobilization. Similar results were observed by Kocira et al (2017) in common bean and Singh et al (2017) in cucumber. 
Minimum days to first male flower appearance and minimum days to first female flower appearance was noted in T6 (30.00 days and 38.00 days, respectively), whereas the maximum days for both the first male and female flower was noted in T1 (36.67 days and 42.43 days, respectively). Days to flowering are affected by cytokinin which activates the physiological processing plant and affects the flowering (Haberer and Keiber 2002). The highest sex ratio i.e. 1.05 was noted in T6. However lowest was observed in T1 (0.73). Reason behind this might be due to the seaweed extract interferes with the formation of nucleotides, vitamins and growth hormones and enter the synthesis of enzymes necessary for flower formation (Hussain et al 2021). The similar results were observed Alhadede and Abdula (2020) in summer squash, Pohl et al (2019) in eggplant and Mzibra et al (2021) in tomato.


Table 1: Effect of Basfoliar an Biovita on growth parameters of Summer Squash

	Treatment
	Plant height
(cm)
	Number of leaves
	Days to first male flower appearance
	Days to first female flower appearance
	The male-to-female sex ratio

	T1
	77.67
	11.33
	36.67
	42.34
	0.73

	T2
	78.67
	12.00
	35.00
	41.34
	0.76

	T3
	95.34
	15.34
	34.34
	40.67
	0.91

	T4
	82.34
	13.00
	35.34
	40.00
	0.98

	T5
	86.34
	16.67
	33.00
	39.33
	1.00

	T6
	98.67
	17.34
	32.00
	38.00
	1.05

	T7
	92.34
	14.00
	33.00
	41.00
	0.90

	T8
	89.67
	15.00
	32.34
	40.34
	0.92

	T9
	98.00
	16.67
	32.66
	39.00
	0.96

	T10
	97.67
	15.02
	31.34
	39.34
	1.00

	CD0.05
	4.65
	1.77
	2.28
	2.28
	0.16


(T1- Absolute control, T2- NPK, T3- NPK+ Basfoliar @ 5%, T4- NPK+ Basfoliar @ 10%, T5- NPK+ Basfoliar @ 15%, T6- NPK+ Basfoliar @ 20%, T7- NPK+ Biovita @ 5%, T8- NPK+ Biovita @ 10%, T9- NPK+ Biovita @ 15%, T10- NPK+ Biovita @ 20%)

Yield parameters:
The evaluation study of yield parameters recorded significant variation among treatments. Minimum days to first fruit set, minimum days to first fruit harvest and maximum harvest duration was observed in T6 (42.00 days, 50.00 days and 52.00, respectively). 
This might be due to the enhanced production of growth promoting substances like gibberellic acid which induces the earliness of fruit setting (Kameswari et al 2010) was observed in T6 (NPK + Basfoliar @ 20%). Therefore, the reason for the increase in the characteristics of vegetative growth is to contain marine extracts on Auxins and cytokinin’s, which promote physiological events and increase total chlorophyll, which effects the vegetative structure and thus shows its effect on the characteristics of vegetative growth and the marine extracts contain the gibberellins, which work on elongation of the parasites as a result of which the increase in the vegetative parameters were observed with the application of seaweed extract. The maximum harvest duration is attributed to improved nutrient uptake and utilization efficiency which is critical for sustaining plant growth over the extended period and this is an essential for evaluating the success of cultivation practices (Ahmed et al 2021). 
Number of pickings and number of fruits per plant per pickings was recorded maximum in T6 (23.34 and 8.26 respectively), whereas minimum (12.67 and 5.53, respectively) for both the parameters was noted in T1 i.e. control. This might be due to the seaweed which act as biostimulant. This aligns with the existing literature of Singh et al (2018) and Thongney et al (2020) in cucumber and Al-Bayati et al (2020) in brinjal.
Highest average fruit weight and highest yield per plot was observed in T6 (2.47 g and 20.67 kg). However, lowest was observed in T1 (1.25 and 9.63, respectively). The findings are in line with the results of earlier researchers Hindangmagun and Sharma (2017) in onion, Jung and Choi (2020) in cucumber, Rasheed and Shareef (2019) in Brinjal and Alkharpotly et al (2024) in summer squash. Increase in the growth characteristics due to the presence of auxin and cytokines in seaweed extracts along with the micro and macro nutrients which are reflected positively in the number of fruits, average fruit weight and fruit yield was observed in T6 (NPK + Basfoliar @ 20%). The similar results align with the existing literature of Hindangmagun and Sharma (2017) in Onion, Sahu et al (2020) in red radish, Valencia et al (2018) in cucumber and Hassan et al (2021) in cucumber. 

Table 2: Effect of Basfoliar and Biovita on yield parameters of Summer Squash

	Treatment
	Days to first fruit set 
	Days to first fruit harvest
	Harvest duration
	Number of fruits per plant per picking 
	Number of pickings  
	Average fruit weight
(g)
	Yield
per plot
(kg)

	T1
	46.67
	56.34
	49.00
	12.67
	5.53
	1.25
	9.63

	T2
	46.34
	54.34
	49.34
	17.34
	6.20
	1.30
	10.30

	T3
	44.67
	53.67
	50.67
	20.67
	7.46
	1.46
	14.79

	T4
	43.34
	52.67
	51.00
	21.00
	7.46
	1.43
	15.89

	T5
	43.00
	51.34
	51.89
	22.67
	8.00
	1.93
	18.68

	T6
	42.00
	50.00
	52.00
	23.34
	8.26
	2.47
	20.67

	T7
	45.00
	53.00
	50.00
	18.67
	6.67
	1.57
	15.74

	T8
	44.33
	52.34
	51.34
	19.00
	7.00
	2.09
	16.84

	T9
	43.00
	51.33
	51.45
	21.60
	7.90
	1.89
	18.00

	T10
	43.34
	51.34
	51.89
	22.67
	8.20
	2.40
	19.74

	CD0.05
	2.28  
	2.29
	1.86
	2.88
	0.76
	0.02
	0.19


(Treatment detail: See Table 1)


Quality parameters:
Significant influence was observed with the foliar application of Basfoliar and Biovita in increasing the ascorbic acid content of summer squash fruits. The quality parameters showed that the maximum total soluble solids (3.19 oB) and maximum ascorbic acid (15.20 mg/100g) was noted in T6 (NPK + Basfoliar @ 20%). This is because seaweed extract contains glycine betaine which could have led to enhanced phenolic compound synthesis (Karjalainen et al 2002) that has been positively correlated to TSS, Sweetness and Ascorbic acid content of fruit (Abdel Mawgourd et al 2010). Foliar application exhibited the maximum increase in ascorbic acid content. This increase in ascorbic acid content also might be due to the synthesis of some metabolic intermediary substances that promoted greater synthesis of the precursor of ascorbic acid. The results align with earlier researcher’s findings Zodape et al (2011) in okra and Sarhan et al (2011) in potato.

Table 3: Effect of Basfoliar and Biovita on quality attributes of Summer Squash

	Treatment
	TSS (OB)
	Ascorbic acid
(mg/100g)

	T1
	3.11
	11.97

	T2
	3.13
	12.42

	T3
	3.15
	12.50

	T4
	3.16
	12.86

	T5
	3.17
	13.92

	T6
	3.19
	15.20

	T7
	3.15
	12.68

	T8
	3.16
	12.77

	T9
	3.16
	13.21

	T10
	3.18
	14.94

	CD0.05
	0.03
	2.09


                         (Treatment detail: See Table 1)


CONCLUSION
The results of this study demonstrate that the foliar application of Basfoliar and Biovita significantly enhances the growth, yield, and quality attributes of Summer Squash (Cucurbita pepo L.). Among the treatments, the combination of NPK + Basfoliar @ 20% (T6) showed the most pronounced positive effects, improving plant height, number of leaves, early flowering, fruit set, and fruit yield. Furthermore, the treatment increased total soluble solids (TSS) and ascorbic acid content in the fruits, indicating an improvement in quality. The biostimulatory properties of seaweed extracts, including the presence of growth hormones like gibberellins, cytokinins, and auxins, likely contributed to these beneficial outcomes. This suggests that the use of Basfoliar and Biovita as foliar sprays can be an effective strategy for enhancing the productivity and nutritional quality of summer squash, with potential benefits for sustainable agricultural practices.
[bookmark: _GoBack]
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