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ABSTRACT

As part of this research, an investigation was conduct-
ed to assess the impact of utilizing natural biostimu-
lants on the biochemical and seedling characteristics
of cowpea seeds variety VBN 4. Specifically, the
study aimed to determine the most capable biostimu-
lant in promoting enzyme activity and seedling vigor
when applied at a 5% concentration for a period of
eight hours. A total of eight different biostimulants
were utilized in treating the seeds, and their outcomes
were compared to those of untreated control seeds.
The results revealed that humic acid at a 5% concen-
tration and an eight-hour treatment period had the
highest values for both enzyme activity and seedling
vigor. Following closely behind were Pseudomonas
fluorescens and brown kelp extract, showcasing their
promising qualities as biostimulants. Overall, this
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study highlights the significant benefits that biostim-
ulants offer to farmers as a means to increase seed
viability and vigor. Based on these findings, it can
be concluded that incorporating natural biostimulants
into agricultural practices is a valuable strategy for
improving crop yield and overall plant health.
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INTRODUCTION

The cowpea plant, or Vigna unguiculata L., Walp,
is a legume that can withstand various challenges in
the agricultural environment. It is frequently grown
in areas with high temperatures and limited water
supplies (Sindhu ef al. 2019). Grains are a versatile
food source that contains high-energy compounds
that improve human health and fight malnutrition.
Their physiological quality determines the crop’s
establishment as well as its productivity (Bagateli et
al. 2019). Superior seeds are better able to produce
consistent seedlings that will eventually develop into
individuals with abundant productive potential and
economical use of the environment’s resources.

A number of anatomical and compositional
factors including seed coat thickness and structure,
seed size, hilum size, and protein content, become
increasingly significant in the complex process of
cowpea water uptake. The degree to which the testa
interlocks with the cotyledons can limit their ability
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to absorb water (Sefa-Dedeh and Stanley 1979). For
fast germination, we must concentrate on treating
seeds with either organic or inorganic liquids. Thus,
the focus of our research was biostimulants.

Natural plant biostimulants (PBs) are a promising
and environmentally friendly innovation that improve
a variety of abiotic stressor tolerance while also en-
hancing flowering, fruit set, nutrient use efficiency,
plant growth and productivity (Colla and Rouphael
2015). These biologically derived products contain
growth regulators, essential nutrients, and protective
compounds that promote plant growth and productiv-
ity. But these bio-stimulators’ stimulatory effect de-
pends entirely on the plant’s source, dosage, and stage
at which the extract was applied. The definition of PBs
has been rigorously debated over the last decade and
recently under the new Regulation (EU) 2019/ 1009,
which led to the following: ““A plant biostimulant shall
be an EU fertilizing product the function of which is
to stimulate plant nutrition processes independently
of the product’s nutrient content with the sole aim of
improving one or more of the following characteris-
tics of the plant or the plant rhizosphere: 1) nutrient
use efficiency, ii) tolerance to abiotic stress, iii) quality
traits, or iv) availability of confined nutrients in the
soil or rhizosphere” (EU 2019).

Given this context, the current study’s goal was
to improve the physiological and biochemical charac-
teristics of cowpea seeds using various biostimulants.

MATERIALS AND METHODS

Genetically pure and fresh cowpea var VBN 4 seeds
were collected from National Pulses Research Center,
Vamban, Pudukkottai, Tamilnadu. Totally eight bio-
stimulants solutions were gathered for seed treatment.
Powder samples of Kelp extract (Brown and Red)
were collected from the Faculty of Marine Sciences
at Annamalai University Parangipettai. Chitosan
bought from BFCLAB ®. The remaining materials
(humic acid, moringa and neem leaf) were gathered
from the agriculture faculty, while Rhizobium and
Pseudomonas fluorescens were acquired from the
Department of Agricultural Microbiology, Faculty
of Agriculture, Annamalai University.

Initially, we collect the leaf samples (moringa,
neem and kelps) then it’s washed and shade dried
for 2 days. After that leaf samples were powered
using a grind jar in the Molecular laboratory in the
Department of Genetics and Plant Breeding. The
powdered samples were mixed with distilled water
using a magnetic stirrer with heat. After 30 minutes
of cooling, we were using the cooling centrifuge at
10,000 rpm for 10 minutes to collect the pure extract.
The remaining was already in liquid form, so we
focused on soaking duration and concentration (5%).
The seeds were soaked in solutions for 8 hours with
a 1:3 ratio (v/w).

Treatment details:

T, Dry

T~ Water soaked

T, — Humic acid 5%

T, — Chitosan 5%

T, — Kelp extract (Red) 5%

T, — Kelp extract (Brown) 5%

T, — Moringa leaf extract 5%

T,— Neem leaf extract 5%

T~ Rhizobium 5%

T~ Pseudomonas fluorescens 5%

9

After the priming treatments the seeds were
shade dried to the original moisture content of 9%
and germination test was conducted with four repli-
cates of 100 seeds in paper towels (ISTA 1999). The
test conditions were 25 + 2°C temperature, 95+5%
Relative Humidity and illumination with fluorescent
light (750-1250 lux). A final count of normal seedlings
was recorded on the 8" day.

Observations on germination percentage, seed-
ling length and vigor index were recorded. Biochem-
ical parameters viz., dehydrogenase activity (Kittock
and Law 1968) was expressed as OD value @ 480 nm
and o-amylase activity expressed as mg maltose
min' (Paul e al. 1970) respectively. All analyses
were made in duplicate. AGRES software was used
to statistically analyze the data. When needed, per-
centage data were converted to arcsine values.

RESULTS AND DISCUSSION

The best treatments were determined by the pilot
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Fig. 1. Effect of biostimulants on seed germination percentage in cowpea var VBN 4.

studies and taken up for further investigation. Notable
variations were noted between the treatments, where-
in the seeds were treated with 5% humic acid for 8h
have recorded 98% germination, root length (11.7
cm), shoot length (29.2 cm) and vigor index (4008)
followed by kelp extract brown and Pseudomonas
JSluorescens. The water-soaked seeds recorded 82%,
10.2 cm, 15.6 cm and 2114 for germination, root

length, shoot length and vigour index respectively
(Figs. 1-3).

Applying humic acid for seed treatment great-
ly accelerated the growth of the roots and shoots.
Highest root growth results from the rhizogenic
action of humic acid, which significantly increases
the rootlets endogenously (Hartwigsen and Evans
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Fig. 2. Effect of biostimulants on seedling vigor in cowpea var VBN 4.
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Fig. 3. Effect of biostimulants on root length and shoot length in cowpea var VBN 4.

2000). Conversely, elevated HA concentrations ei-
ther inhibited plant growth or decreased the amount
of nutrients in the plant. Their ability to chelate and
their hormone-like activity can both contribute to the
explanation of this seemingly perplexing anomaly
(Onder Turkmen et al. 2004). This makes sense given
how complex and varied humic acid is. We believe
that humic substances are a significant factor in the
vigour of seedlings. Our results are similar to Mo-

hammed Basahi 2021, Yang et al. 2023 and Poomani
et al 2023.

Following humic acid seed treatment, the kelp
extract demonstrates the second-highest values of
seedling characteristics. Numerous compounds, in-
cluding antimicrobial compounds, phytohormones,
lipids, carbohydrates, proteins, amino acids, and
osmoprotectants, that may be used as growth sup-
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Fig. 4. Effect of biostimulants on a-amylase activity and dehydrogenase activity in cowpea var VBN 4.



plements are primarily found in kelp extracts. It has
enhanced the germination values and seedling growth
of this particular crop because it contains plant growth
hormones like gibberellins, cytokinins, and auxins
(Sharma et al. 2014, Battacharyya et al. 2015, Nabti
et al. 2016, Carvalho et al. 2013). To increase seed
germination, crop growth and development, seaweed
extracts have been applied as a seed treatment (Ela-
varasan et al. 2021). Similar findings were reported
by Nguyen Quang Thinh and Sundareswaran (2019),
Mohammed et al. (2023).

Thirdly, the highest values of physiological
characters in cowpea seeds were recorded by the
PGPR. Indole acetic acid (IAA) is a common nat-
ural plant hormone that helps in root growth. Many
rhizobacteria, which colonize seed or root surfaces,
can produce IAA. When combined with the plant’s
own [AA, it promotes cell growth and improves the
plant’s ability to absorb minerals and nutrients from
the soil. This ability is believed to be present in up to
80% of rhizobacteria (Govind ef al. 2015, Maldonado
etal. 2020). P, fluorescens AF8I1 has a high solubility
activity for potassium and is capable of solubilizing
phosphate (Fiodor et al. 2023). Furthermore, high
IAA hormone synthesis and ACC deaminase activity.
Our results coincide with Yousaf et al. (2019), Irfan
Erdemci (2020), Valluri ef al. (2021) and Singh et
al. (2023).

The enzyme activities of dehydrogenase and
a-amylase were recorded higher in humic acid 5%
at 8 hours, followed by kelp extract (brown) and
Pseudomonas fluorescens treated seeds (Fig. 4).
Natural plant growth hormones such as auxins and
cytokinins found in humic acids stimulate root growth
and seed germination, leading to healthy seedlings
(Lee and Bartlett 1976). Humic substances act as
enzyme activators, increasing the activity of several
enzymes involved in metabolic processes critical for
seed germination and early seedling growth, while
maintaining the correct electrolyte balance necessary
for germination (Nardi ef al. 2002). Similarly, cyto-
kinins in brown seaweeds stimulate cell division and
growth, promoting early seedling development and
germination (Craigie 2011). Brown seaweeds also
contain laminarin, a polysaccharide that enhances
seed germination by accelerating seed metabolism
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and providing an energy source for early growth. By
supplying essential nutrients, hormones, antioxidants,
and stress tolerance mechanisms, these biochemical
components of brown seaweeds work together to
improve seed germination and seedling vigor.

The biostimulants that we employed in this
investigation contain a significant amount of plant
hormones. These hormones possess the capacity to
impact the biochemical mechanisms within seeds.
a-amylase and dehydrogenase are more potent
enzymes that play a major role in determining the
viability and liveliness of seeds (Fathaunnisha et al.
2019, Weerasekara et al. 2021). Thus, seeds treated
with biostimulants will demonstrate their stability
and growth.

From this research, we conclude that cowpea
seeds soaked in the biostimulants of Humic acid @5%
for 8 hours registered higher seedling vigor followed
by brown kelp extract and Pseudomonas fluorescens.
The biostimulants treated seeds increased the seedling
vigor at a rate of 15% more than the water-soaked
seeds. Overall, this study has demonstrated that
biostimulants derived from natural sources are less
expensive and can stabilize plant growth.
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