ISSN Print: 2664-844X

ISSN Online: 2664-8458

NAAS Rating (2025): 4.97
IJAFS 2025; 7(12): 221-225
www.agriculturaljournals.com
Received: 13-08-2025
Accepted: 15-09-2025

SS Parihar

Interfaculty Department of
Irrigation Water Management,
Post Graduate Institute,
Mahatma Phule Krishi
Vidyapeeth, Rahuri,
Maharashtra, India

SK Ghodke

Interfaculty Department of
Irrigation Water Management,
Post Graduate Institute,
Mahatma Phule Krishi
Vidyapeeth, Rahuri,
Maharashtra, India

DD Khedkar

Interfaculty Department of
Irrigation Water Management,
Post Graduate Institute,
Mahatma Phule Krishi
Vidyapeeth, Rahuri,
Maharashtra, India

MS Mane

Interfaculty Department of
Irrigation Water Management,
Post Graduate Institute,
Mahatma Phule Krishi
Vidyapeeth, Rahuri,
Maharashtra, India

NJ Danawale and VS Patil
Interfaculty Department of
Irrigation Water Management,
Post Graduate Institute,
Mahatma Phule Krishi
Vidyapeeth, Rahuri,
Maharashtra, India

Corresponding Author:

SS Parihar

Interfaculty Department of
Irrigation Water Management,
Post Graduate Institute,
Mahatma Phule Krishi
Vidyapeeth, Rahuri,
Maharashtra, India

re and Food Science 2025; 7(12): 221-225
5 J\'.,‘ 'ln.. 1 V e— %

i

* s \ W

kY

e and‘ Food Science

Effect of foliar spray of biostimulant on growth and
yield of chilli

SS Parihar, SK Ghodke, DD Khedkar, MS Mane, NJ Danawale and VS
Patil

DOI: https://www.doi.org/10.33545/2664844X.2025.v7.i112¢.1047

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: P20s: K20 kg ha-1+ FYM 25 t ha™), Soil
drenching of biostimulant @ 1250 ml ha! at just after transplanting, Soil drenching of biostimulant @
1875 ml ha'! at just after transplanting, Single foliar spray of biostimulant @ 1 ml L' at 15 DAT,
Single foliar spray of biostimulant @ 2 ml L' at 15 DAT, Single foliar spray of biostimulant @ 3 ml L-
at 15 DAT, Two foliar spray of biostimulant @ 1 ml L' at 15 and 35 DAT, Two foliar spray of
biostimulant @ 2 ml L' at 15 and 35 DAT, Two foliar spray of biostimulant @ 3 ml L' 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 x
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' 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!, Average weight of
fruit plant! 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: P20s: K20 kg ha'+ FYM 25 t ha'!) + two foliar
sprays of biostimulant @ 2 ml L' 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) 21, 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) Bl 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) [, 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) & 9 19 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 T;: Absolute control, T,: GRDF
(100:50:50 N:P-0s:K-O kg ha™ + FYM @ 25 t ha™'), Ta:
soil drenching of biostimulant @ 1250 ml ha™ after
transplanting, T4: soil drenching of biostimulant @ 1875 ml
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ha™ after transplanting, Ts: single foliar spray @ 1 ml L™ at
15 DAT, Te: single foliar spray @ 2 ml L™ at 15 DAT, Ts:
single foliar spray @ 3 ml L™ at 15 DAT, Ts: two foliar
sprays @ 1 ml L™ at 15 and 35 DAT, To: two foliar sprays
@2 ml L™ at 15 and 35 DAT and T}o: two foliar sprays @ 3
ml L™ 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 x 45 cm spacing
in plots of 7.20 m x 2.40 m size and were irrigated through a
drip irrigation system. The recommended fertilizer dose
(100:50:50 N:P20s:K20 kg ha™') 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™' 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™, organic carbon 0.65%, available
nitrogen 207.60 kg ha', phosphorus 21.52 kg ha™ and
potassium 414.40 kg ha™'. 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'. 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
a5 % 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' 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 To were at
par with Tjp in respect to plant heights and number of
secondary branches and treatments Ty and Tg 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 er al. (2018),
Gudapati et al. (2023) and Mutale et al. (2020) 1'% %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 Tio comprising two foliar sprays of biostimulant
@ 3 ml L™ at 15 and 35 DAT and it was found at with
treatment Ty consist of two foliar sprays of biostimulant @ 2
ml L™* 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) U3 1. 51 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™!)
was recorded in treatment T receiving two foliar sprays of
biostimulant @ 3 ml L' at 15 and 35 DAT. However, it was
found at with treatment Ty involving two foliar sprays of
biostimulant @ 2 ml L™ at 15 and 35 DAT (143.96 q ha™').
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The treatment Tjo receiving two foliar sprays of
biostimulant @ 3 ml L' at 15 and 35 DAT also recorded the
higher per cent yield increases (18.46 %) over general
recommend dose of fertilizer followed by treatment Ty
involving two foliar sprays of biostimulant @ 2 ml L! 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 ef al., (2022) and Rahman and Yadav (2022) [% 16: 141
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 Tjo receiving two foliar sprays of biostimulant @
3mL L' at 15 and 35 DAT (Rs. 624204 ha! and Rs.516158
ha!') and it was found at par with treatment Ty involving two
foliar sprays @ 2 mL L. 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 ef al. (2023) -1, 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 (Number of secondary| Number of
T plant! (cm) branches plant’! leaves plant™!
T Absolute Control 67.90 70.33 282.60
T2 GRDF (100:50:50N: P,0s: K20 kg ha'+ FYM 25 tha'!) 70.60 71.33 292.30
T3 |Soil drenching of biostimulant @ 1250 ml ha™! at just after transplanting 72.57 71.33 295.01
T4+  |Soil drenching of biostimulant @ 1875 ml ha™! at just after transplanting 72.80 72.00 299.88
Ts Single foliar spray of biostimulant @ 1 ml L at 15 DAT 74.00 72.00 299.59
Te Single foliar spray of biostimulant @ 2 ml L'! at 15 DAT 74.47 72.33 301.43
Tz Single foliar spray of biostimulant @ 3 ml L! at ISDAT 74.03 72.67 303.13
Ts Two foliar spray of biostimulant @ 1ml L' at 15 and 35 DAT 75.73 73.00 310.17
To Two foliar spray of biostimulant @ 2 ml L' at 15 and 35 DAT 81.43 73.67 315.80
Tio Two foliar spray of biostimulant @ 3 ml L' at 15 and 35 DAT 81.70 74.00 398.67

SEm+ 1.83 0.17 0.52
CDat5 % 5.37 0.53 2.14
Table 2: Effect of foliar spray of biostimulant on yield and yield contributing parameters of chill
Average A\ierage Green fruit| . Per cen?
Tr.No. Treatment number of £ we ight Of_l yield tnerease m
fruits plant™! ruits plant (q ha™!) yield over T2
(kg) (GRDF)
T Absolute Control 332.00 0.337 90.30 -
T2 GRDF (100:50:50N: P20s: K20 kg ha'+ FYM 25 t ha'!) 344.00 0.362 125.46 -
T3 |Soil drenching of biostimulant @ 1250 ml ha™! at just after transplanting 353.33 0.368 127.85 1.90
Ty Soil drenching of biostimulant @ 1875 ml ha'at just after transplanting 366.67 0.384 130.14 3.73
Ts Single foliar spray of biostimulant @ 1 ml L' at 15 DAT 373.67 0.390 132.82 5.87
Te Single foliar spray of biostimulant @ 2 ml L'! at 15 DAT 376.33 0.396 136.06 8.45
Tz Single foliar spray of biostimulant @ 3 ml L at 15DAT 380.67 0.414 139.42 11.13
Ts Two foliar spray of biostimulant @ 1ml L' at 15 and 35 DAT 389.00 0.416 140.30 11.83
Ty Two foliar spray of biostimulant @ 2 ml L' at 15 and 35 DAT 398.33 0.438 143.96 14.75
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Tio Two foliar spray of biostimulant @ 3 ml L' at 15 and 35 DAT 400.33 0.504 148.62 18.46
SEm=+ 2.31 0.029 2.21 -
CDat5 % 7.09 0.084 6.60 -
Table 3: Effect of foliar spray of biostimulant on economics of chilli
Cost of Gross Monetary |Net Monetary B:C
Tr. No. Treatment Cultivation Returns Returns "
®. ha-1) ®. ha-1) @ ha-1) | FaHo

T Absolute Control 66944 379260 312316 3.25
T2 GRDF (100:50:50N: P0s: K20 kg ha'! + FYM 25 t ha'!) 103546 526932 423386 3.34
Ts Soil drenching of biostimulant @ 1250 ml ha'! at just after 105396 536970 431574 336

transplanting
Ts Soil drenching of biostimulant @ 1875 ml ha'at just after 106021 546588 440567 3.40

transplanting
Ts Single foliar spray of biostimulant @ 1 ml L' at 15 DAT 104946 557844 452898 3.50
Te Single foliar spray of biostimulant @ 2 ml L'! at 15 DAT 105446 571452 466006 3.57
Ty Single foliar spray of biostimulant @ 3 ml L' at I5DAT 105946 585564 479618 3.65
Ts Two foliar spray of biostimulant @ 1ml L' at 15 and 35 DAT 106046 589260 483214 3.67
To Two foliar spray of biostimulant @ 2 ml L' at 15 and 35 DAT 107046 604632 497586 3.74
Tio Two foliar spray of biostimulant @ 3 ml L' at 15 and 35 DAT 108046 624204 516158 3.83

SEm# 6612 6612
CDat5% 20876 20876
Conclusion of aerobic rice (Oryza sativa L.). J Pharmacogn

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: P,Os: K,O kg
ha''+ FYM 25 t ha!) + two foliar sprays of biostimulant 2
ml L' at 15 and 35 days after transplanting recorded
significantly higher yield of chilli and economically
beneficial.

Acknowledment

First and foremost, I wish to express my profound sense of
gratitude to my Research guide Dr. S. K. Ghodke, Assistant
Professor of Soil Science, Interfaculty Department of
Irrigation Water Management, M.P.K.V., Rahuri, for being
the driving force throughout the journey of my master’s
degree programme. My sincere appreciation goes to the
members of my advisory committee Dr. M. S. Mane,
Associate Dean of College of Agriculture, Pune M.P.K.V,
Rahuri., Dr. D. D. Khedkar, Associate Professor of
Irrigation and Drainage Engineering, Interfaculty
Department of Irrigation Water Management, M.P.K.V,
Rahuri., Dr. N. J. Danawale sir, Professor Department of
Agronomy, Chief Scientist (Seed). PGI, M.P.K.V, Rahuri,
for their valuable guidance, inoperative gaze and
suggestions during the course of research work.

References

1. Anonymous. FAO. 2023.
https://www.fao.org/faostat

2. Arivazhagan E, Kandasamy R, Naveena T. Studies on
the effect of plant growth regulators on growth and
yield of chilli (Capsicum annuum L.) cv. Sivam. Res J
Agric Sci. 2021;12(5):1689-93.

3. Dahal M, Kumar J, Silas VJ, Devkota S, Dahal A.
Effect of naphthaleic acetic acid (NAA) on growth and
yield attributing characteristics of chilli (Capsicum
annuum L.) cv. Pusa Jwala. Pharma Innov J.
2022;11:1830-3.

4. Eshwar M, Srilatha M, Rekha KB, Sharma SHK. Effect
of humic substances (humic, fulvic acid) and chemical
fertilizers on nutrient uptake and dry matter production

Available from:

10.

11.

13.

14.

~224~

Phytochem. 2017;6(5):1063-6.

Gare BN, Raundal PU, Burli AV. Effect of plant
growth regulators on growth, yield and yield attributing
characters of rainfed chilli (Capsicum annuum L.). Adv
Agric Res Technol. 2017;1(2):195-7.

Gudapati AC, Krishna Mohan K. Effect of
biostimulants on growth, development and yield of
chilli (Capsicum annuum L.). Int J Plant Soil Sci.
2023;6(35):172-6.

Mutale J, Redouane C, Najib B, Yassine E, Lyamluki
K, Laila S, et al. Screening of microalgae liquid extracts
for their biostimulant properties on plant growth,
nutrient uptake and metabolite profile of Solanum
Iycopersicum L. Sci Rep. 2020;1:1-12.

Ruban JS, Priya MR, Barathan G, Kumar SS. Effect of
foliar application of biostimulants on yield of brinjal
(Solanum melongena L.). 2018. p. 2126-8.

Shehata SA. Effect of some biostimulant materials on
growth, yield, quality and storability of sweet pepper.
Ann Agric Sci Moshtohor. 2019;57(1):77-88.

Suhaini N, Singh D, John W. Effect of different
biostimulants on growth, yield and quality of chilli
(Capsicum annuum L.) under Prayagraj agro-climatic
conditions. Int J Environ Clim Change. 2023;13:191-7.
Nalluri SR, Shete PP, Kumar YSR. Effect of plant
growth regulators on growth and yield attributes of
chilli (Capsicum annuum L.). Int J Plant Soil Sci.
2022;22:1369-74.

. Jakhar D, Thaneshwari, Nain S, Jakhar N. Effect of

plant growth regulator on growth, yield and quality of
tomato (Solanum lycopersicum L.) cv. Shivaji under
Punjab conditions. Int J Curr Microbiol Appl Sci.
2018;7(6):2630-6.

Akhter S, Mostarin V, Khatun K, Akhter F, Parvin A.
Effects of plant growth regulators on yield and
economic benefit of sweet pepper (Capsicum annuum
L.). J Krishi Found. 2018;16(2):58-64.

Rahman MU, Yadav KS. Influence of GA3 and NAA
on flowering, fruiting and yield attributes of capsicum
cv. Indra under protected structures. J Agri Search.
2022;1:116-9.


https://www.agriculturaljournals.com/

International Journal of Agriculture and Food Science

15.

16.

Anbarasi D, Venkatraman M. Effect of plant growth
regulators on growth, yield and quality characters of
chilli (Capsicum annuum L.). Ann Plant Soil Res.
2022;24(4):543-6.

Pavani T, Deshmukh PW, Yadav OS. Effect of foliar
application of humic acid on yield parameters and
quality of chilli. J Pharmacogn Phytochem.
2022;11(3):235-9.

. Mamoni D, Anand KS, Sonam K. Effect of foliar spray

on growth and yield of chilli. Pharma Innov J.
2023;12(12):870-4.

~225~

https://www.agriculturaljournals.com



https://www.agriculturaljournals.com/

