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Abstract 
A field experiment entitled “Effect of foliar spray of biostimulant on growth and yield of chilli 
(Capsicum annuum L.)” was conducted during Rabi 2024-25 at the Research Farm of Interfaculty 

Department of Irrigation water Management, Post Graduate Institute, Mahatma Phule Krishi 

Vidyapeeth, Rahuri, Dist. Ahilyanagar, Maharashtra, India with an objective of effect of biostimulant 

application on growth, yield and economics of chilli (Cv. Navtej) under open field conditions. The 

experiment was laid out in a Randomized Block Design with 10 treatments replicated three times 

consisting of Absolute Control, GRDF (100:50:50 N: P2O5: K2O kg ha-1+ FYM 25 t ha-1), Soil 

drenching of biostimulant @ 1250 ml ha-1 at just after transplanting, Soil drenching of biostimulant @ 

1875 ml ha-1 at just after transplanting, Single foliar spray of biostimulant @ 1 ml L-1 at 15 DAT, 

Single foliar spray of biostimulant @ 2 ml L-1 at 15 DAT, Single foliar spray of biostimulant @ 3 ml L-

1 at 15 DAT, Two foliar spray of biostimulant @ 1 ml L-1 at 15 and 35 DAT, Two foliar spray of 

biostimulant @ 2 ml L-1 at 15 and 35 DAT, Two foliar spray of biostimulant @ 3 ml L-1 at 15 and 35 

DAT where, RDF- Recommended dose of fertilizer and General recommended dose of fertilizer was 

common to all the treatment except absolute control treatment. Chilli crop was transplanted at 60 cm × 

45 cm spacing. The irrigation was done as per climatological parameter. The results indicated that 

among the treatments, (two foliar sprays of biostimulant @ 3 ml L⁻¹ at 15 and 35 days after 
transplanting) recorded the significantly higher growth and yield contributing characters viz., Plant 

height, Number of branches, Number of leaves, Average number of fruits plant-1, Average weight of 

fruit plant-1 and Yield. This might be due to enhanced physiological processes and improved nutrient 

assimilation due to the synergistic effects of protein hydrolysates and seaweed bioactive compounds 

present in the biostimulant. In contrast, absolute control produced the lowest values for all evaluated 

traits. The same trend was observed in terms of economics. The study concludes that, application of 

general recommended dose of fertilizer (100:50:50 N: P2O5: K2O kg ha-1+ FYM 25 t ha-1) + two foliar 

sprays of biostimulant @ 2 ml L-1 at 15 and 35 days after transplanting recorded significantly higher 

yield of chilli and economically beneficial. 
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Introduction 

Chilli (Capsicum annuum L., 2n = 24) is one of the most economically significant vegetable 

and spice crops of the family Solanaceae, cultivated worldwide for its culinary, nutritional 

and industrial applications. Originating from Central and South America, particularly Peru 

and Mexico, chilli is widely grown across tropical and subtropical regions (Arivazhagan et 

al., 2021) [2]. In India, chilli occupies a prominent position among commercial crops and is 

extensively used both in fresh green and dried forms. It is valued for its pungency, flavour 

and colour, derived from capsaicin and capsanthin pigments, while also serving as a rich 

source of vitamins A, E and C, mineral nutrients, and medicinal compounds. Capsaicin is 

well-known for various therapeutic properties including analgesic, anti-inflammatory and 

metabolic regulatory effects, which enhance its relevance in pharmaceutical and food 

processing industries (Dahal et al., 2022) [3]. India is the largest producer of chilli, 

contributing nearly 25 % of global production. A total area of 412.96 thousand ha, with 

production of 4495.72 thousand tonnes, is reported under chilli cultivation. Major producing 

states include Andhra Pradesh, Maharashtra, Tamil Nadu, Madhya Pradesh, Karnataka and 

West Bengal, of which Madhya Pradesh ranks highest in area (62.76 thousand ha) and 

production (989.38 thousand tonnes). 
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In Maharashtra, chilli cultivation covers 32.33 thousand ha 

with a production of 350.73 thousand tonnes, mainly 

concentrated in Dhule, Jalgaon, Pune, Satara, Sangli, 

Yavatmal and Chhatrapati Sambhajinagar districts 

(Anonymous, 2023a) [1]. Chilli thrives in warm and humid 

climates with a temperature range of 20-30°C and areas 

receiving 75-100 cm annual rainfall, while heavy rainfall 

and extreme temperatures adversely affect flowering, fruit 

set and yield. 

Although fertile loamy soils with pH 6.0-7.0 are ideal for 

chilli cultivation, intensive cultivation practices and 

continuous use of chemical fertilizers have led to soil 

nutrient imbalances, reduced organic matter, poor soil 

structure and declining productivity. Balanced nutrient 

management enhances growth and fruit yield; however, 

plant growth regulation can be further improved through 

biostimulants, which are gaining popularity as sustainable 

alternatives to synthetic plant growth regulators. 

Biostimulants are substancest, when applied to plants or 

soil, enhance nutrient use efficiency, abiotic stress tolerance, 

plant metabolism and crop quality irrespective of their 

nutrient content. Biostimulants such as amino acids, humic 

substances, seaweed extracts and microbial inoculants 

stimulate physiological processes like root growth, nutrient 

uptake, photosynthesis and stress resistance (Eshwar et al., 

2017) [4]. 

Several studies have demonstrated that foliar application of 

biostimulants significantly improves vegetative growth, 

yield attributes and fruit quality in chilli and other 

horticultural crops by enhancing enzyme activity, 

chlorophyll synthesis and reproductive development. 

Reports indicate improved plant height, number of branches, 

fruit set, fruit size, yield and economic returns through 

biostimulant application compared to untreated control 

(Ruban et al., 2018; Shehata et al., 2019; Suhaini et al., 

2023) [8, 9 10]. However, the response of chilli to different 

concentrations and application schedules of biostimulants 

under semi-arid agro-ecosystems remains inadequately 

documented. 

Considering the importance of biostimulants in improving 

agricultural performance, the present investigation was 

undertaken on “Effect of foliar spray of biostimulant on 
growth and yield of chilli” during Rabi 2024-25 at the 

Interfaculty Department of Irrigation Water Management, 

Post Graduate Institute, Mahatma Phule Krishi Vidyapeeth, 

Rahuri. 

 

Material and Methods 

A field experiment entitled “Effect of foliar spray of 
biostimulant on growth and yield of chilli” was conducted 
during the Rabi season of 2024-2025 at the Research Farm 

of the Interfaculty Department of Irrigation Water 

Management, Post Graduate Institute, Mahatma Phule 

Krishi Vidyapeeth (MPKV), Rahuri, District Ahilyanagar, 

Maharashtra, India, situated in a semi-arid region with 

geographical coordinates of 19°47′-19°57′ N latitude and 
74°32′-74°19′ E longitude at an altitude of 495-569 m above 

mean sea level. The experiment was laid out in a 

Randomized Block Design (RBD) comprising ten 

treatments replicated thrice, using chilli variety ‘Navtej’. 
The treatments included T1: Absolute control, T2: GRDF 

(100:50:50 N:P₂O₅:K₂O kg ha⁻¹ + FYM @ 25 t ha⁻¹), T3: 

soil drenching of biostimulant @ 1250 ml ha⁻¹ after 
transplanting, T4: soil drenching of biostimulant @ 1875 ml 

ha⁻¹ after transplanting, T5: single foliar spray @ 1 ml L⁻¹ at 
15 DAT, T6: single foliar spray @ 2 ml L⁻¹ at 15 DAT, T7: 

single foliar spray @ 3 ml L⁻¹ at 15 DAT, T8: two foliar 

sprays @ 1 ml L⁻¹ at 15 and 35 DAT, T9: two foliar sprays 

@ 2 ml L⁻¹ at 15 and 35 DAT and T10: two foliar sprays @ 3 

ml L⁻¹ at 15 and 35 DAT. Healthy seedlings aged 45 days 
and measuring approximately 15 cm in height were 

transplanted on 17 February 2024 at 60 cm × 45 cm spacing 

in plots of 7.20 m × 2.40 m size and were irrigated through a 

drip irrigation system. The recommended fertilizer dose 

(100:50:50 N:P₂O₅:K₂O kg ha⁻¹) was applied via fertigation 
in 16 weekly splits using urea, phosphoric acid and sulphate 

of potash as nutrient sources, while farmyard manure @ 25 t 

ha⁻¹ was incorporated into the soil before 15 days of 
transplanting. The experimental soil was clayey, well 

drained with a depth of 0-45 cm and had initial properties of 

pH 8.01, EC 0.26 dS m⁻¹, organic carbon 0.65%, available 

nitrogen 207.60 kg ha⁻¹, phosphorus 21.52 kg ha⁻¹ and 
potassium 414.40 kg ha⁻¹. The climate of the region is 
characterized by an annual rainfall ranging between 307-619 

mm, predominantly during the southwest monsoon (June-

September), with temperatures during the crop period 

varying between 29.0-41.6°C (maximum) and 13.4-28.5°C 

(minimum). Relative humidity ranged from 39-89% in 

mornings and 12-73% in evenings, while wind velocity 

varied from 0.4-11.8 km hr⁻¹. The biostimulant employed in 
the study contained 20 % protein hydrolysate and 1 % 

seaweed extract, applied either as soil drench or foliar spray 

depending on the treatment. Standard cultural and plant 

protection practices, including hand weeding and pest 

control with abamectin, carbendazim, chlorpyriphos and 

emamectin benzoate, were uniformly adopted across all 

plots, with additional installation of yellow and blue sticky 

traps for controlling sucking pests. The crop was harvested 

six times between 03 May and 06 August 2024, and 

observations on various growth and yield parameters were 

recorded from five randomly selected plants within each 

plot. Data were subjected to analysis of variance (ANOVA) 

appropriate for RBD and treatment means were compared at 

a 5 % level of significance. 

 

Results and Discussion 

The results of the experiment revealed that the foliar 

application of biostimulant had a significant influence on the 

growth and yield attributes of chilli. Considerable variation 

among treatments was observed for plant height, number of 

branches, plant spread, fruit set, number of fruits per plant, 

fruit weight and green fruit yield per plant, indicating the 

positive impact of biostimulant application on physiological 

and biochemical processes governing vegetative and 

reproductive development. 

 

Effect of foliar spray of biostimulant on growth 

parameters of chilli 

The data on growth parameters of chilli at harvest are 

presented in Table 1, shows that, treatment involving two 

foliar sprays of biostimulant @ 3 ml L⁻¹ at 15 and 35 DAT 
(T10) recorded the significantly higher plant heights (81.70 

cm), number of secondary branches (74.00) and number of 

leaves per plant (400.33). However, treatments T9 were at 

par with T10 in respect to plant heights and number of 

secondary branches and treatments T9 and T8 at 90 in respect 

to plant heights, number of secondary branches and number 

leaves.  
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Enhanced vegetative growth in these treatments might be 

attributed to increased nutrient assimilation, better 

chlorophyll formation and stimulation of enzymatic 

activities due to the synergistic effects of protein 

hydrolysates and seaweed extract components present in the 

biostimulant. Similar enhancement in plant growth due to 

biostimulants has been reported by Jakhar et al. (2018), 

Gudapati et al. (2023) and Mutale et al. (2020) [12, 6, 7], who 

emphasized improved cell division, root growth and 

photosynthetic efficiency. 

 

Effect of foliar spray of biostimulant on yield and yield 

contributing parameters of chilli 

Yield contributing parameters 

The data regarding yield and yield contributing parameters 

of chilli are presented in Table 2. Significantly higher 

average number of fruits per plant (400.33) and average 

weight of fruits per plant (0.504 kg) were recorded in 

treatment T10 comprising two foliar sprays of biostimulant 

@ 3 ml L⁻¹ at 15 and 35 DAT and it was found at with 
treatment T9 consist of two foliar sprays of biostimulant @ 2 

ml L⁻¹ at 15 and 35 DAT. These observations align with the 

findings of Akhter et al.,(2018), Nalluri et al., (2022) and 

Gare et al., (2017) [13, 11, 5] who reported substantial 

enhancement in fruit yield in chilli, capsicum and tomato 

under foliar-applied biostimulants. 

 

Yield parameters 

The data regarding green fruit yield of chilli are presented in 

Table 2. Significantly higher green fruit yield (148.62 q ha-1) 

was recorded in treatment T10 receiving two foliar sprays of 

biostimulant @ 3 ml L⁻¹ at 15 and 35 DAT. However, it was 
found at with treatment T9 involving two foliar sprays of 

biostimulant @ 2 ml L⁻¹ at 15 and 35 DAT (143.96 q ha-1). 

The treatment T10 receiving two foliar sprays of 

biostimulant @ 3 ml L⁻¹ at 15 and 35 DAT also recorded the 
higher per cent yield increases (18.46 %) over general 

recommend dose of fertilizer followed by treatment T9 

involving two foliar sprays of biostimulant @ 2 ml L⁻¹ at 15 

and 35 DAT (14.75 %).  

Yield improvement might be due to enhanced nutrient use 

efficiency, reduced flower drop and improved fruit 

retention, similar to the reports of Shehata et al., (2019), 

Pavani et al., (2022) and Rahman and Yadav (2022) [9, 16, 14] 

on vegetable crops. 

 

Effect of foliar spray of biostimulant on economics of 

chilli 

The data on economics of chilli are presented in Table 3. 

The economic analysis of different treatments revealed that 

the application of biostimulants exerted a significant 

influence on the profitability of chilli cultivation. The 

significantly highest gross monetary returns, net monetary 

returns and benefit-cost (B: C) ratio were recorded in the 

treatment T10 receiving two foliar sprays of biostimulant @ 

3 mL L⁻¹ at 15 and 35 DAT (Rs. 624204 ha-1 and Rs.516158 

ha-1) and it was found at par with treatment T9 involving two 

foliar sprays @ 2 mL L⁻¹. The increased economic benefit 
associated with these treatments resulted primarily from the 

substantial improvement in green fruit yield, which 

contributed to higher marketable returns compared to other 

treatments. 

Similar economic advantages from foliar application of 

biostimulants also been previously reported in the published 

literature by Mutale et al. (2020), Anabarasi et al., (2022) 

and Mamoni et al. (2023) [7, 17], demonstrating their potential 

as cost-effective and sustainable alternatives to synthetic 

growth regulators. 

 
Table 1: Effect of foliar spray of biostimulant on growth parameters of chilli 

 

Tr. No. Treatment 
Plant height 

plant-1 (cm) 

Number of secondary 

branches plant-1 

Number of 

leaves plant-1 

T1 Absolute Control 67.90 70.33 282.60 

T2 GRDF (100:50:50N: P2O5: K2O kg ha-1+ FYM 25 t ha-1) 70.60 71.33 292.30 

T3 Soil drenching of biostimulant @ 1250 ml ha-1 at just after transplanting 72.57 71.33 295.01 

T4 Soil drenching of biostimulant @ 1875 ml ha-1 at just after transplanting 72.80 72.00 299.88 

T5 Single foliar spray of biostimulant @ 1 ml L-1 at 15 DAT 74.00 72.00 299.59 

T6 Single foliar spray of biostimulant @ 2 ml L-1 at 15 DAT 74.47 72.33 301.43 

T7 Single foliar spray of biostimulant @ 3 ml L-1 at 15DAT 74.03 72.67 303.13 

T8 Two foliar spray of biostimulant @ 1ml L-1 at 15 and 35 DAT 75.73 73.00 310.17 

T9 Two foliar spray of biostimulant @ 2 ml L-1 at 15 and 35 DAT 81.43 73.67 315.80 

T10 Two foliar spray of biostimulant @ 3 ml L-1 at 15 and 35 DAT 81.70 74.00 398.67 

 S.E m ± 1.83 0.17 0.52 

 CD at 5 % 5.37 0.53 2.14 

 
Table 2: Effect of foliar spray of biostimulant on yield and yield contributing parameters of chill 

 

Tr.No. Treatment 

Average 

number of 

fruits plant-1 

Average 

weight of 

fruits plant-1 

(kg) 

Green fruit 

yield 

(q ha-1) 

Per cent 

increase in 

yield over T2 

(GRDF) 

T1 Absolute Control 332.00 0.337 90.30 -- 

T2 GRDF (100:50:50N: P2O5: K2O kg ha-1+ FYM 25 t ha-1) 344.00 0.362 125.46 -- 

T3 Soil drenching of biostimulant @ 1250 ml ha-1 at just after transplanting 353.33 0.368 127.85 1.90 

T4 Soil drenching of biostimulant @ 1875 ml ha-1at just after transplanting 366.67 0.384 130.14 3.73 

T5 Single foliar spray of biostimulant @ 1 ml L-1 at 15 DAT 373.67 0.390 132.82 5.87 

T6 Single foliar spray of biostimulant @ 2 ml L-1 at 15 DAT 376.33 0.396 136.06 8.45 

T7 Single foliar spray of biostimulant @ 3 ml L-1 at 15DAT 380.67 0.414 139.42 11.13 

T8 Two foliar spray of biostimulant @ 1ml L-1 at 15 and 35 DAT 389.00 0.416 140.30 11.83 

T9 Two foliar spray of biostimulant @ 2 ml L-1 at 15 and 35 DAT 398.33 0.438 143.96 14.75 
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T10 Two foliar spray of biostimulant @ 3 ml L-1 at 15 and 35 DAT 400.33 0.504 148.62 18.46 

 S.E m ± 2.31 0.029 2.21 -- 

 CD at 5 % 7.09 0.084 6.60 -- 

 
Table 3: Effect of foliar spray of biostimulant on economics of chilli 

 

Tr. No. Treatment 

Cost of 

Cultivation 

(₹. ha-1) 

Gross Monetary 

Returns 

(₹. ha-1) 

Net Monetary 

Returns 

(₹. ha-1) 

B:C 

ratio 

T1 Absolute Control 66944 379260 312316 3.25 

T2 GRDF (100:50:50N: P2O5: K2O kg ha-1 + FYM 25 t ha-1) 103546 526932 423386 3.34 

T3 
Soil drenching of biostimulant @ 1250 ml ha-1 at just after 

transplanting 
105396 536970 431574 3.36 

T4 
Soil drenching of biostimulant @ 1875 ml ha-1at just after 

transplanting 
106021 546588 440567 3.40 

T5 Single foliar spray of biostimulant @ 1 ml L-1 at 15 DAT 104946 557844 452898 3.50 

T6 Single foliar spray of biostimulant @ 2 ml L-1 at 15 DAT 105446 571452 466006 3.57 

T7 Single foliar spray of biostimulant @ 3 ml L-1 at 15DAT 105946 585564 479618 3.65 

T8 Two foliar spray of biostimulant @ 1ml L-1 at 15 and 35 DAT 106046 589260 483214 3.67 

T9 Two foliar spray of biostimulant @ 2 ml L-1 at 15 and 35 DAT 107046 604632 497586 3.74 

T10 Two foliar spray of biostimulant @ 3 ml L-1 at 15 and 35 DAT 108046 624204 516158 3.83 

 S.E m ±  6612 6612  

 CD at 5 %  20876 20876  

 

Conclusion 

On the basis of the results obtained from one year 

experimentation, it is concluded that, application of general 

recommended dose of fertilizer (100:50:50 N: P2O5: K2O kg 

ha-1+ FYM 25 t ha-1) + two foliar sprays of biostimulant 2 

ml L-1 at 15 and 35 days after transplanting recorded 

significantly higher yield of chilli and economically 

beneficial. 
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