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lant growth regulators (PGRs) have emerged as a cornerstone in modern vegetable 

production, offering significant potential for enhancing yield, quality, and stress 

tolerance. India, with its diverse agro-climatic conditions and growing demand for 

vegetables, presents a unique scenario where PGRs can be strategically employed to meet 

production goals. This article provides a detailed overview of the role of PGRs in vegetable 

production, focusing on their mechanisms, applications, and challenges within the Indian 

context. Relevant studies and advancements are highlighted, emphasizing the need for 

sustainable and judicious use of PGRs in agriculture. 

Introduction 
Vegetable production is a critical component of Indian agriculture, contributing significantly 

to food security, nutrition, and economic growth. However, the sector faces numerous 

challenges, including fluctuating climatic conditions, pest infestations, and declining soil 

fertility. Plant growth regulators (PGRs) have gained prominence as tools to mitigate these 

challenges and enhance productivity. These compounds, either natural or synthetic, influence 

various physiological processes in plants, such as cell division, elongation, flowering, and 

stress responses. This article explores the role of PGRs in improving vegetable production in 

India, supported by research and case studies. 

Types of PGRs and Their Functions 
PGRs are categorized based on their mode of action into growth promoters and growth 

inhibitors. The primary PGRs and their functions are: 

1. Auxins: Promote cell elongation, root initiation, and fruit development. Commonly used 

in tomato and brinjal to induce parthenocarpy. 

2. Gibberellins (GA): Enhance stem elongation, seed germination, and flowering. Widely 

used in cucurbits for uniform flowering and increased fruit set. 

3. Cytokinins: Stimulate cell division, delay senescence, and improve nutrient translocation. 

Applied in leafy vegetables like spinach to enhance leaf size and quality. 

4. Ethylene: Regulates fruit ripening, flower induction, and abscission. Used in ripening of 

climacteric fruits like tomatoes. 

5. Abscisic Acid (ABA): Modulates stress responses, such as drought and salinity, and 

regulates seed dormancy. 

6. Synthetic PGRs: Compounds like paclobutrazol and chlormequat chloride are used to 

control plant height and improve stress tolerance. 

Role of PGRs in Vegetable Production 
1. Improved Yield and Quality 

PGRs enhance both the quantitative and qualitative aspects of vegetable production. For 

instance, gibberellins and cytokinins have been shown to increase the yield of tomatoes and 
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cucumbers. Auxins like NAA (Naphthalene Acetic Acid) improve fruit set and reduce fruit 

drop, particularly in brinjal and chili. 

 Tomato: Use of auxins such as NAA helps in reducing flower drop and increasing fruit 

size. Gibberellins are used to improve flowering uniformity and promote fruit set. 

 Cucumber: Application of gibberellins enhances fruit length and overall yield, while 

cytokinins improve leaf quality and photosynthetic efficiency. 

2. Flowering and Fruiting 

PGRs play a crucial role in synchronizing flowering and enhancing fruit set. Gibberellins are 

applied in cucurbits to induce early flowering, while auxins are used to ensure better fruit 

retention in capsicum and okra. 

 Capsicum: Auxins like IAA (Indole-3-Acetic Acid) promote fruit retention and improve 

yield. Cytokinins delay senescence, enhancing crop longevity. 

 Okra: Foliar application of auxins ensures better pod formation and reduces the incidence 

of malformed fruits. 

3. Stress Tolerance 

India’s diverse climatic conditions often subject crops to abiotic stresses like drought, 

salinity, and temperature fluctuations. ABA and salicylic acid have shown promise in 

improving stress resilience in vegetables like tomatoes and peppers. 

 Tomato: ABA enhances drought tolerance by reducing transpiration and improving water 

use efficiency. 

 Chili: Salicylic acid application mitigates oxidative stress during high-temperature 

conditions. 

4. Ripening and Shelf Life 

Ethylene-releasing compounds like ethephon are widely used in India for controlled ripening 

of tomatoes and capsicum, ensuring market readiness. Additionally, cytokinins delay 

senescence, extending the shelf life of leafy vegetables. 

 Tomato: Ethephon accelerates ripening and enhances market appeal, particularly during 

peak harvest seasons. 

 Spinach and Lettuce: Cytokinins delay leaf senescence, maintaining freshness during 

transport and storage. 

5. Root Development and Transplantation Success 

Auxins such as IBA (Indole-3-Butyric Acid) promote root development, which is particularly 

beneficial for transplanting seedlings in crops like cauliflower and cabbage. 

 Cauliflower: Root dip treatments with IBA improve transplantation success rates and 

early establishment. 

 Cabbage: Enhanced root development through auxins ensures better nutrient uptake and 

growth. 

6. Disease and Pest Management 

PGRs also indirectly contribute to disease and pest management by improving plant vigor 

and resilience. 

 Onion: Application of gibberellins reduces bulb splitting and improves overall crop 

quality. 

 Brinjal: Cytokinins enhance plant immunity, reducing the incidence of fungal diseases. 

Challenges in PGR Use 
While PGRs offer numerous benefits, their application in India faces challenges: 

1. Knowledge Gap: Limited awareness among farmers about the appropriate use of PGRs. 

2. Cost: High cost of certain PGRs restricts their adoption by smallholder farmers. 

3. Environmental Concerns: Overuse or misuse of synthetic PGRs may lead to 

environmental pollution and residue issues. 

4. Regulatory Framework: Lack of stringent regulations and monitoring mechanisms for 

PGR usage. 
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Recent Advances in PGR Research in India 
 Bio-based PGRs: Research on plant-derived PGRs offers a sustainable alternative to 

synthetic chemicals. For example, extracts from seaweed have shown promising results in 

enhancing vegetable growth and yield. 

 Nanotechnology: Nano-formulations of PGRs are being explored to improve efficacy 

and reduce dosages. 

 Integrated Approaches: Combining PGRs with other agronomic practices, such as drip 

irrigation and fertigation, has demonstrated significant yield improvements in crops like 

tomato and chili. 

Conclusion 
The role of PGRs in vegetable production is indispensable, particularly in a country like India 

where agriculture is the backbone of the economy. However, to maximize their potential, 

there is a need for targeted research, farmer education, and policy support. Future strategies 

should focus on sustainable use, development of bio-based PGRs, and integration with other 

agricultural technologies. By addressing the challenges and leveraging advancements, PGRs 

can play a pivotal role in achieving food security and enhancing the livelihoods of Indian 

farmers. 
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