GRI MAGAZINE

(International E-Magazine for Agricultural Articles)

Volume: 01, Issue: 04 (November, 2024)

Available online at http://www.agrimagazine.in
“Agri Magazine, ISSN: 3048-8656

',';]__.-1 = = A
&7 AGRIMAGAZINE

Publish with Pride..za

The Use of Biostimulants in Modern Agronomy for Stress
Management
("Satyam Ranjan, Abhishek Ranjan, Aditya Kumar and Murari Mohan)

M.Sc. Research Scholar, Department of Agronomy, Naini Agricultural Institute,
SHUATS, Prayagraj, Uttar Pradesh, India
“Corresponding Author’s email: satyamranjan84070@gmail.com

M odern agriculture has seen an increased occurrence of abiotic and biotic stresses due to
climate change, soil degradation, and environmental challenges. These concerns about
crop productivity and food security have been brought forward by the growing use of
biostimulants, a class of natural substances or microorganisms that can be used to enhance
plant resilience and mitigate stress in crops. Biostimulants differ from traditional fertilizers
and pesticides because they activate plant physiological mechanisms to improve nutrient
uptake, stress tolerance, and overall plant health. This article discusses the role of
biostimulants in the management of various stresses such as drought, salinity, temperature
extremes, and pathogen attacks. Further, it highlights the benefits of biostimulants to promote
sustainable farming practices, increase crop yield and quality, and improve soil health.
Despite these challenges of regulatory uncertainty, high initial costs, and limited farmer
awareness, biostimulants offer great potential in modern agronomy. The future of
biostimulants would come in the form of integration with high technologies and the
development of targeted, sustainable products. This paper reveals the need for continued
research and adoption of biostimulants to help the world face global challenges through
resilient and sustainable agricultural systems.

Introduction

Agriculture today comes under significant stress due to climate change, soil erosion, and
increased environmental pressure. Drought, salt stress, extreme temperatures, nutrient
deficiencies are some of the major abiotic stresses factors limiting crop yields worldwide.
Biotic stresses caused by pathogens as well as pests further strain agriculture productivity. In
this context, biostimulants have come out as an innovative tool in modern agriculture,
offering sustainable and efficacious means of managing stress along with enhancement of
crop performance.

What Are Biostimulants?

Biostimulants are substances or microorganisms that promote plant growth and resilience
through enhanced nutrient efficiency, stress tolerance, and general health. Unlike fertilizers or
pesticides, biostimulants indirectly activate the natural physiological processes of the plant.
The products can be categorized into several types:

1.Humic and Fulvic Acids: These are derived from organic matter, and they improve soil
structure, enhance root growth, and increase nutrient absorption.

2.Seaweed Extracts: These are good sources of growth-promoting hormones, minerals, and
bioactive molecules to protect plants from stress.

3.Microbial Biostimulants: Fungi like mycorrhizal fungi and bacteria which have PGPR
capability favor better nutrient uptake, root elongation, and inhibit the detrimental microbial
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4.Amino Acids and Protein Hydrolysates: Critical component in stress recovery includes
activation of enzymes to execute the metabolic processes.
5.Plant Extracts and Other Natural Substances: These include phytohormones and
antioxidants that promote plant vigor and stress tolerance.

Role of Biostimulants in Stress Management

Biostimulants are highly efficient at alleviating both abiotic and biotic stresses:

1. Abiotic Stress Management

Drought Stress: Biostimulants enhance water-use efficiency through improvements in root
architecture, giving plants access to more deep soil moisture. Some biostimulants boost levels
of osmoprotectants, which contribute to cellular hydration.

Salinity Stress: Biostimulants enhance ion homeostasis via the regulation of sodium and
potassium at the tissue level, thereby reducing salinity effects.

Temperature Extremes: Some biostimulants trigger the expression of heat-shock proteins
along with other stress-related genes, giving plants the ability to withstand extremes of
temperature.

Nutrient Deficiency: Biostimulants promote root growth so that more soil nutrients may be
available for uptake into the plant body.

2. Biotic Stress Tolerance

Pathogen Defense: Biostimulants enhance the production of phytoalexins and other natural
defense compounds, thereby improving the plant's immune status.

Pest Control: Some microbially
derived  biostimulants, including
certain species of Bacillus and
Trichoderma, inhibit  soil-borne
pathogens and reduce pest attacks.
Soil Health: Biostimulants enhance
beneficial microbial activities in the
soil that may outcompete pathogens
and create a healthier rhizosphere.

BIOSTIM
I MODERN AGROMNOMY %
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Benefits of Biostimulants in Contemporary Agronomy

1. Sustainable Crop Production: Biostimulants reduce the use of chemical inputs, such as
fertilizers and pesticides. They belong to the category of natural agents that can make
agriculture even more environmentally friendly.
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2. Increased Yield: Biostimulants enhance crop productivity, water use efficiency, and stress
tolerance, which subsequently improve crop yield and quality. For instance, certain
biostimulants from seaweed increase fruit size and sugar content of horticultural crops by a
magnitude.

3. Suitability to Multiple Systems: Biostimulants are compatible with different cropping
systems, such as conventional, organic, and precision farming. They can be combined with
smart technologies, such as sensors and drones, for targeted application.

4. Improved Soil Health: Biostimulants enhance microbial diversity, organic matter
decomposition, and nutrient cycling in soils, thus ensuring long-term soil fertility and
productivity.

Challenges in Adopting Biostimulants

Despite the advantages of biostimulants, there are several challenges to their adoption:
1.Lack of Standardization: The variability of biostimulants and different compositions
between products make it difficult to anticipate uniform results.

2.Regulatory Uncertainty: Most countries do not have defined regulatory guidelines for
biostimulants, which creates confusion in the market.

3.Farmer Awareness: A lack of knowledge about biostimulants and their advantages
discourages farmers from using them.

4.Cost Factor: High upfront costs and the requirement of repeated applications may
discourage small-scale farmers.

Future Prospects and Opportunities

1. Technological Advancements: Advances in biotechnology and molecular biology are
making it possible to develop new generations of biostimulants targeted at specific
applications, such as drought-resistant formulations or pathogen-targeted microbial
inoculants.

2. Smart Farming Integration: Precision agriculture tools, such as soil sensors and data
analytics, can further optimize biostimulant application, ensuring maximum efficiency and
cost-effectiveness.

3. Policy Support: Governments and agricultural organizations can encourage the adoption
of biostimulants through subsidies, research grants, and training programs for farmers. Clear
regulations will also increase market confidence and product standardization.

4. Climate Change Mitigation: Biostimulants can be a key in adapting to and mitigating the
effects of climate change by enhancing crop resilience, reducing greenhouse gas emissions,
and improving soil carbon sequestration.

Conclusion

Biostimulants are a breakthrough in modern agronomy that allows for the sustainable
management of agricultural stress and productivity enhancement. The capability to improve
plant health, increase stress tolerance, and reduce environmental impact makes them an
indispensable tool for future farming systems. With increasing awareness and adoption,
biostimulants are likely to redefine agricultural practices to ensure food security in the face of
global challenges.
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