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Abstract

In this new era of Indian agriculture, the role of plant growth regulators becomes more vital,
plant growth regulators provide an immediate impact on crop improvement programmes and
are less time consuming. Plant growth regulators in vegetables provides professionals and
researchers with the information needed to effectively use these versatile resources to
enhance vegetables production. Most of the physiological activities and growth in plants are
regulated by action and interaction of some chemical substance in them is called hormones
and by some naturally occurring inhibitors. It's crucial to note that the application of PGRs in
vegetable science requires careful consideration of crop-specific needs, growth stages, and
environmental conditions. Advanced techniques involve precise timing, dosage, and
application methods to achieve the desired outcomes while minimizing any negative effects
on the plants or the environment.
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Introduction

Plant growth regulators, also known as PGRs, are substances that can influence the growth
and development of plants. The term “Phytohormone” was coined by Thimann in 1948 as
organic substance that produce naturally in plants which are used in agriculture and
horticulture to control various aspects of plant growth, such as promoting or inhibiting stem
elongation, stimulating root growth, or regulating fruit ripening. Some common examples of
plant growth regulators include auxins, gibberellins, cytokinins , abscisic acid, and ethylene.
These substances can be applied to plants directly or through foliar sprays, soil drenches, or
seed treatments. Plant growth regulators are chemicals that are used to manipulate the growth
and development of plants. These regulators can be synthetic or naturally occurring
substances, and they are applied to plants in specific concentrations to achieve desired
effects. Farmers and horticulturists often use plant growth regulators to enhance crop yield,
control fruit ripening, promote flowering, or manage plant height. The precise application of
these regulators depends on the desired outcome and the specific characteristics of the plants
being treated.

Categories of Plant Growth Hormones

1. Auxins: It promotes cell elongation, root development, and apical dominance. It is also
responsible for causing phototropism, geotropism and hydrotropism. It is an antagonist to
cytokinin. Examples: Indole-3-acetic acid (IAA), 2,4-dichlorophenoxyacetic acid (2,4-
D).
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2. Gibberellins(GAs): It stimulates stem elongation, seed germination, and flowering in
plants. It also help in breaking seed dormancy. Examples: Gibberellic acid (GA3),
Gibberellin Al.

3. Cytokinins: It promotes cell division, delay senescence, and influence various aspects of
growth and development in plants. Examples: Zeatin, kinetin.

4. Abscisic Acid (ABA): It regulate responses to biotic and abiotic stress conditions like
drought tolerance by controlling stomatal closure in seed plants. It inhibits seed
germination and promotes seed dormancy, induce leaf senescence and control leaf
expansion. Examples: Abscisic acid (ABA).

5. Ethylene:lt is a colorless gaseous hormone which induces fruit ripening by increasing the
rate of respiration, promotes senescence, and responses to stress. It also plays a role in
flowering and sex expression in plants. Examples: Ethylene.

6. Brassinosteroids: It promotes cell elongation and division, enhances stress tolerance, and
influences various developmental processes in plants. Examples: Brassinolide,
castasterone.

7. Jasmonates: It is mainly involved in plant defense responses against herbivores and
pathogens. It helps in tuber formation in potato crop. It induces seedling and root
growth,leaf senescence, influes seed germination, promotes trichome formation and
gravitropism in plants. Examples: Jasmonic acid, methyl jasmonate.

8. Salicylic Acid (SA): Signaling molecule involved in plant defense responses, particularly
against pathogens. It induces systemic acquired resistance (SAR). Examples: Salicylic
acid.

These plant growth regulators are applied in agriculture and horticulture to manipulate
plant growth, enhance crop yield, and control various aspects of plant development. The
specific use of these regulators depends on the desired outcome and the stage of plant growth
at which they are applied.

Some Advance Uses of PGRs in Vegetable Science

In vegetable science, the advanced use of plant growth regulators (PGRs) involves strategic

applications to manipulate various aspects of plant growth and development for improved

crop yield, quality, and resource efficiency. Here are some advanced applications of PGRs in
vegetable production:

> Fruit Set and Development: PGRs, especially auxins and cytokinins, can be used to
enhance fruit set and development in vegetables. This is particularly useful for crops
where fruit development is crucial for yield, such as tomatoes and peppers.

» Flowering Synchronization: PGRs can be used to synchronize flowering in vegetable
crops, ensuring uniformity in fruit development and harvest. This is valuable in crops like
broccoli and cauliflower.

» Seed Germination Enhancement: Treating vegetable seeds with specific PGRs can
enhance germination rates and seedling vigor. This is especially beneficial for crops with
challenging germination requirements.

» Fruit Size and Quality Improvement: Gibberellins can be applied to increase fruit size,
particularly in crops like cucumbers. PGRs can also influence fruit quality attributes such
as color, firmness, and taste.

» Vegetative Growth Control: PGRs, including inhibitors of gibberellin biosynthesis, can
be used to control excessive vegetative growth in certain vegetable crops. This is
important for managing plant architecture and optimizing resource use.

> Biotic & Abiotic Stress Tolerance: PGRs, such as abscisic acid, can be used to enhance
stress tolerance in vegetable crops, helping them withstand conditions like drought,
salinity, or high temperatures.
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» Root Development and Nutrient Uptake: PGRs, particularly auxins, can be applied to
stimulate root development, improving nutrient and water uptake. This is crucial for
nutrient efficiency and overall plant health.

» Seedling Establishment: PGRs can be applied to young seedlings to promote uniform
growth and establishment. This is important for crops that are sensitive to early stress
conditions.

> Delaying Senescence: PGRs, such as cytokinins, can be used to delay senescence in
vegetable crops, extending the productive life of plants and maintaining yield over a more
extended period.

» Post-Harvest Quality: Ethylene, as well as other PGRs, can be used post-harvest to
control the ripening process and extend the shelf life of harvested vegetables, reducing
post-harvest losses..

» Precision Agriculture: PGRs are applied with precision agriculture technologies,
including sensor-based systems and automated machinery. This allows for targeted and
site-specific application of growth regulators based on real-time data, optimizing resource
use and minimizing environmental impact.

» Hydroponic and Aeroponic Systems: PGRs are utilized in soilless cultivation systems,
such as hydroponics and aeroponics, to optimize nutrient uptake and promote efficient
growth in vegetable crops. This is especially important for maximizing vyields in
controlled environment agriculture.

» Bio-stimulant Formulations: PGRs are incorporated into biostimulant formulations that
also include other beneficial substances like humic acids, seaweed extracts, and beneficial
microorganisms. These formulations aim to enhance plant growth, nutrient uptake, and
stress tolerance in vegetable crops.

» Genetic Modification and Biotechnology: PGR-related genes can be targeted in genetic
engineering to develop transgenic vegetable crops with improved traits, such as enhanced
drought tolerance, disease resistance, or altered growth patterns.

» Drip Irrigation and Fertigation: PGRs can be incorporated into drip irrigation and
fertigation systems, delivering precise amounts of growth regulators along with water and
nutrients directly to the root zone. This allows for efficient nutrient uptake and growth
regulation.

» Smart Release Systems: Advanced formulations of PGRs may be designed for slow or
smart release, providing a sustained and controlled supply to the plants. This ensures a
prolonged effect and reduces the frequency of application.

> Integration with Biological Control Agents: PGRs can be integrated with beneficial
microorganisms and biocontrol agents to enhance the overall health and resilience of
vegetable crops, creating a holistic and sustainable approach to pest and disease
management.

Conclusion

Plant growth regulators (PGRs) are valuable tools for controlling and manipulating growth
and development of vegetable crops and also enhancing their productivity and shelf life. They
allow farmers and growers to influence various aspects of plant development, such as height,
flowering, and fruit ripening. By using PGRs, they can optimize crop production and achieve
desired plant characteristics. It's important to note that the advanced use of PGRs in vegetable
science requires a multidisciplinary approach, combining knowledge of plant physiology,
agronomy, genetics, and technology. Careful consideration of specific crop needs, growth
stages, and environmental conditions is essential for successful implementation.
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