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Introduction 

Plant growth regulators (PGRs), also 

known as plant hormones (Phytohormones), 

are chemical substances that influence the 

growth and development of plants and are 

organic compounds that higher plants naturally 

create. They are active in trace levels and 

regulate physiological processes, including 

growth, at a location away from the site of 

synthesis. Thimmann coined the term 

"phytohormone" since plants produce these 

hormones. Auxins, gibberellins, cytokinins, 

ethylene, growth retardants, and growth 

inhibitors are examples of plant growth 

regulators. The first hormones found in plants 

were auxins; gibberellins and cytokinins were 

later found as well. It is general knowledge 

that low-quality fruits are produced. These 

regulators play crucial roles in various 

physiological processes, including cell 

division, elongation, and differentiation. There 

are several types of plant growth regulators, 

 

 

 

 

 

 

 

 

 

 

each with specific functions. With the ability 

to manipulate specific aspects of plant growth, 

PGRs offer a powerful tool in modern 

agriculture. They enable farmers and 

horticulturists to optimize crop yields, enhance 

seed germination, control flowering and 

fruiting, manage root development, and even 

mitigate the impact of environmental stresses.  

 

 

 

 

 

 

From promoting root formation in 

cuttings to delaying senescence in harvested 

produce, the applications of PGRs are diverse 

and impactful.  
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Here are some common uses of plant 

growth regulators: - 

1. Auxins: 

Auxin is a class of plant hormones that 

plays a crucial role in the regulation of plant 

growth and development. These hormones are 

involved in various physiological processes, 

including cell elongation, cell division, root 

initiation, and the differentiation of vascular 

tissue. Auxins are produced in the apical 

meristems (the growing tips of shoots and 

roots) and are then transported throughout the 

plant. The most well-known and studied auxin 

is indole-3-acetic acid (IAA). Auxins help 

coordinate the plant's response to various 

environmental stimuli, such as light and 

gravity and are essential for tropisms, which 

are the growth movements of plants in 

response to external stimuli. 

Auxins also play a role in the formation 

of adventitious roots, the development of 

fruits, and the prevention of leaf abscission. 

Synthetic auxins, such as 2,4-

dichlorophenoxyacetic acid (2,4-D), are often 

used in agriculture as herbicides to control 

weed growth or as rooting hormones for plant 

propagation. In summary, auxins are vital 

plant hormones that regulate growth and 

development, and they have practical 

applications in agriculture and horticulture. 

Promoting Root Formation: Auxins 

are often used to stimulate the formation of 

roots in cuttings, aiding in the propagation of 

plants. 

Apical Dominance: They can control 

apical dominance, encouraging lateral 

branching when applied to the shoot tips. 

2. Cytokinins: 

Cytokinins constitute a vital class of 

plant hormones pivotal for the orchestration of 

various physiological processes governing 

growth and development. Their influence 

extends across diverse facets of plant biology, 

including cell division, shoot and root 

development, leaf expansion, and the intricate 

regulation of morphogenesis. Cytokinins 

collaborate with auxins, another class of plant 

hormones, to stimulate cell division and 

facilitate the formation of new tissues and 

organs. Notably, they counteract apical 

dominance, promoting lateral bud growth and 

contributing to branching. Cytokinins also play 

a role in root development, encouraging the 

formation of lateral roots and sustaining root 

meristem activity. Beyond their role in growth, 

these hormones possess anti-senescence 

properties, delaying the ageing of plant tissues, 

and participate in stress responses, aiding 

plants in adapting to environmental challenges. 

With the ability to be transported within the 

plant, cytokinins maintain a dynamic 

equilibrium with auxins, highlighting their 

integral role in the intricate regulatory network 

governing plant growth and adaptation. 
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Cell Division: Cytokinins promote cell 

division and are used in tissue culture for the 

production of disease-free plants. 

Delaying Senescence: They help delay 

the ageing (senescence) of plant tissues, 

extending the shelf life of certain fruits and 

vegetables. 

3. Gibberellins: 

Gibberellins, a class of plant hormones, 

exert profound control over diverse facets of 

plant growth and development. These crucial 

regulators orchestrate processes ranging from 

seed germination and stem elongation to leaf 

expansion, flowering, and fruit development. 

Gibberellins play a pivotal role in seed 

germination by breaking dormancy and 

promoting the synthesis of enzymes that 

facilitate nutrient release. Notably, they induce 

stem elongation through the stimulation of cell 

division and elongation in internodal regions, 

shaping the overall structure and height of the 

plant. Collaborating with auxins, these 

hormones contribute to leaf expansion by 

influencing cell enlargement. Moreover, 

gibberellins are essential for the proper 

development of flowers and fruits, playing a 

role in reproductive structures. Their 

involvement extends to breaking dormancy in 

buds and seeds, as well as influencing the 

formation of underground storage organs like 

tubers and rhizomes. Overall, gibberellins 

form a critical part of the intricate regulatory 

network governing plant growth, responding to 

environmental cues and ensuring the 

coordinated progression of various 

developmental stages. 

Stimulating Stem Elongation: 

Gibberellins are used to promote stem 

elongation, particularly in seedless varieties of 

grapes and other fruits. 

Breaking Dormancy: They can break 

dormancy in certain seeds, promoting 

germination. 

Essentiality of GA3: Gibberellins 

regulate fruit development in a variety of ways 

and at distinct phases of fruit development. 

The process of developing fruit is intricate and 

strictly controlled. Fruits that are growing have 

highly active metabolisms and are powerful 

nutritional sinks; hormones may even 

influence this process. Fruit growth can be 

categorized into several stages, such as pre-

pollination, pollination, fertilization, and fruit 

set, as well as post-fruit set, ripening, and final 

stages. Following the ovule's successful 

fertilization, the fruit grows as a result of cell 

division and expansion. Gibberellins have 

been shown to affect both cell growth and 

division. 

4. Abscisic Acid (ABA): 

Abscisic acid (ABA), a pivotal plant 

hormone, intricately regulates diverse 

physiological processes critical for a plant's 

response to environmental challenges. Acting 
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as a stress hormone, ABA plays a central role 

in the plant's adaptation to adverse conditions 

like drought, salinity, and extreme 

temperatures. Notably, it governs seed 

dormancy by inhibiting germination under 

unfavourable circumstances, ensuring that 

seeds sprout only when conditions are 

conducive for seedling survival. ABA also 

contributes to the regulation of stomatal 

apertures, facilitating water conservation 

through the closure of these leaf pores during 

water scarcity. In root development, ABA 

inhibits elongation, aiding in water retention.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Additionally, this hormone influences 

leaf senescence, accelerating the ageing 

process, particularly under stress conditions. 

The intricate interplay between ABA and other 

plant hormones is fundamental to the nuanced 

orchestration of growth and adaptive responses 

in plants, highlighting the significance of ABA 

in environmental sensing and plant survival 

strategies. 

Inducing Dormancy: ABA induces 

dormancy in seeds and buds, preventing 

premature germination and growth. 

Stress Response: ABA is involved in 

the plant's response to various stress 

conditions, such as drought and salinity. 

5. Ethylene: 

Ethylene is a plant hormone with 

multifaceted roles in regulating various aspects  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

of plant growth and development, as well as 

responses to environmental cues. As a gaseous 

hormone, ethylene acts as a key signalling 

molecule in processes such as fruit ripening, 

senescence, and the response to various 

 
Figure: Plant Hormones and their Physiological Effects 
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stresses. One of its prominent functions is in 

fruit ripening, where it accelerates the process 

by triggering the conversion of starches into 

sugars and the breakdown of cell walls. 

Ethylene also plays a pivotal role in leaf and 

flower senescence, influencing the 

programmed ageing and shedding of these 

plant parts. Beyond developmental processes, 

ethylene is involved in responses to stress 

conditions, including pathogen attack and 

mechanical injury. It can induce the expression 

of defence-related genes, contributing to the 

plant's defence mechanisms.  

Fruit Ripening: Ethylene is involved 

in the ripening of fruits. It is used 

commercially to ripen fruits, such as tomatoes 

and bananas, during storage and transportation. 

Senescence: Ethylene promotes leaf 

and flower senescence. 

6. Brassinosteroids: 

Brassinosteroids, a class of plant 

hormones, exert intricate control over diverse 

physiological processes, profoundly 

influencing plant growth and development. 

These steroids play a crucial role in promoting 

cell expansion, cell division, and elongation, 

contributing significantly to overall plant 

stature and architecture. Involved in various 

developmental stages, brassinosteroids 

influence seed germination, root growth, 

vascular differentiation, and flowering. They 

also contribute to photomorphogenesis, the 

developmental processes influenced by light. 

Furthermore, brassinosteroids play a pivotal 

role in the plant's response to environmental 

stresses, such as drought and high salinity. By 

enhancing stress tolerance, these hormones 

contribute to the plant's ability to adapt to 

challenging conditions.  

Cell Elongation: Brassinosteroids 

promote cell elongation and are involved in the 

regulation of various developmental processes. 

7. Jasmonates: 

Defence Response: Jasmonates play a 

role in the plant's defence against herbivores 

and pathogens. They are involved in the 

induction of defense-related genes. 

8. Salicylic Acid: 

Pathogen Defense: Salicylic acid is a 

signalling molecule involved in the plant's 

defence against pathogens, particularly those 

that cause diseases. 

9. Polyamines: 

Stress Response: Polyamines are 

involved in stress responses and can help 

plants tolerate various environmental stresses. 

10. Strigolactones: 

Root Development: Strigolactones 

play a role in regulating shoot branching and 

root development. 

The precise application of plant growth 

regulators depends on the specific needs of the 

crop or plant and the desired outcome. It's 

important to follow recommended application 
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rates and methods to achieve the desired 

effects without causing negative impacts on 

plant health. 

Conclusion: - 

The world of agriculture has been 

significantly transformed by the strategic 

application of plant growth regulators (PGRs). 

These compounds, acting as nature's 

messengers, empower farmers and researchers 

to fine-tune the growth and development of 

plants for enhanced productivity and 

resilience. Through this exploration, we've 

seen how auxins stimulate root formation, 

cytokinins orchestrate cell division, and 

gibberellins elongate stems, among other 

essential functions. The nuanced control over 

these processes allows for precise 

interventions in crop management, addressing 

challenges ranging from propagation and 

germination to stress response and fruit 

ripening. 

As we navigate the complexities of 

modern agriculture, the judicious use of PGRs 

emerges as a key ally. It not only facilitates the 

production of healthier and more abundant 

crops but also contributes to sustainable 

farming practices by minimizing resource 

inputs and environmental impact. In the future, 

continued research and innovation in the field 

of plant growth regulation promise even 

greater possibilities. From optimizing nutrient 

use efficiency to mitigating the effects of 

climate change, PGRs offer a pathway towards 

resilient and sustainable agriculture. In this 

dynamic interplay between science and nature, 

the story of plant growth regulators unfolds as 

a narrative of precision, balance, and 

progress—a story that continues to shape the 

future of global food production and 

agricultural sustainability. 
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