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gricultural Plant Growth Regulators (PGRs) are crucial in the management of growth

and phenological development of different crops. In cole crops such as cabbage,
cauliflower, broccoli, and kale, PGRs have been beneficial to different stages of growth
including germination, flowering, fruit setting, and stress mitigation. This article studies the
various functions of PGRs in cole crops and analyzes their effect on growth promotion, pest
resistance, yield improvement, and quality. It also analyzes the different types of PGRs
available and used in these crops, their mode of action, and prospects of their use in
sustainable agriculture. Furthermore, the article discusses the ability of PGRs to mitigate
specific challenges in production such as environmental stress and constraints in cole crop
production. (Davies, 2010) and (Zohary, 2012).
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Introduction

Cole crops, such as vegetables cabbage, cauliflower, broccoli, Brussels sprouts, and kale, are
significant staple foods globally. Cole crops are essential for human nutrition since they
contain vital vitamins, minerals, and fiber. Though cole crops are significant, they are
exposed to numerous challenges during growth, such as environmental stress, pests, diseases,
and the necessity of effective production systems to produce high-quality yields. Plant
Growth Regulators (PGRs) are now useful tools for improving crop performance by
controlling plant growth, enhancing stress tolerance, and enhancing the quality of yield.

PGRs can be natural or chemical compounds that influence plant growth by
modifying fundamental physiological processes including cell division, elongation,
differentiation, and senescence. PGRs can control flowering, enhance resistance to both
abiotic and biotic stresses, improve yield, and enhance crop quality in cole crops. The
contribution of PGRs to cole crops is highlighted in this article, including the application of
vegetable science, modes of action, and the possibilities of benefits PGRs may offer to
farming cole crops. (Kamenetsky, 2012) and (Taiz, 2010).

Types of PGRs and Their Modes of Action (Zhang, 2015) and (Kamenetsky, 2012)

PGRs are commonly classified into five categories: auxins, cytokinins, gibberellins, abscisic

acid, and ethylene. All five types influence different aspects of plant development, and

their application in cole crops can be tailored to address the specific needs of the crop.

e Auxin: These PGRs primarily assist in the enhancement of cell elongation, root growth,
and apical dominance maintenance. In cole crops, auxins including indole-3-acetic acid
(IAA) are widely utilized to enhance root development in seedlings, increase transplant
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survival, and promote uniform growth. They also have a crucial role in flowering
initiation and fruit setting in cauliflower and broccoli crops.

e Cytokinins: Cytokinins are reported to promote cell division and delay leaf senescence. In
cole crops, the PGRs can promote longer shelf life of harvested produce, enhance
photosynthetic efficiency, and promote healthier leaf growth, leading to bigger, healthier
plants. Cytokinins also help to counteract stress-related issues, including drought and
salinity, by improving the plant's ability to adapt.

e Gibberellins: These hormones are responsible for stimulating stem elongation, seed
germination, and flowering. In cole crops, gibberellins are utilized to overcome seed
dormancy, increase germination, and increase plant growth, which results in increased
yields. They are particularly beneficial in broccoli and cabbage production, where head
size and quality are essential.

e Abscisic Acid (ABA): ABA plays a key role in managing plant responses to
environmental stresses, such as drought and salt. In cole crops, applying ABA can boost
resistance to water stress and increase drought tolerance. This is especially beneficial in
areas dealing with water shortages or unpredictable weather conditions.

e Ethylene: Ethylene regulates many plant growth phenomena, including fruit ripening,
leaf senescence, and stress. Ethylene regulates flowering time and the initiation of head
formation in cauliflower and cabbage in cole crops. It also can be applied to enhance
disease resistance and attack resistance by insects.

Stress Resistance and PGR in Cole Crops

One of the most significant benefits of PGRs is their capacity to diminish the effect of abiotic
stress factors such as temperature fluctuations, drought, and salinity. Cole crops are
particularly susceptible to environmental stress, which has a great potential to influence
growth and vyield. PGRs like ABA and cytokinins have been shown to increase stress
tolerance. For example, ABA helps plants conserve water by regulating stomatal closure
during drought, while cytokinins promote root growth and enhance water absorption in saline
conditions. Aside from abiotic stress, cole crops are also confronted by biotic stress from
insect pests and pathogens. Ethylene and gibberellins will enhance resistance against insects
through triggering the production of defensive substances by the plant. PGR applications
together with IPM strategies would also help curtail pesticide utilization and increase the
sustainability of cole crop cultivation. (Kumar, 2021) and (Zhi, 2009).

Improvement in Yield and Quality with PGRs

PGRs are also traditionally applied to enhance both the quantity and quality of cole crops.
Auxins and gibberellins, for example, can be used to enlarge the heads of cabbage and
cauliflower to make them look more appealing to consumers and have greater nutritional
quality. Cytokinins ensure that the quality of kale and Brussels sprouts leaves is improved by
preventing premature aging, thus they have a longer shelf life and look better. Moreover,
PGRs can be used to optimize flowering and fruit setting times, which is particularly
beneficial for crops with precise harvesting times. For instance, gibberellins can be used to
coordinate flowering in broccoli, resulting in more synchronized maturity and higher yields.
(Davies, 2010) and (Zhang, 2015).

Integration of PGRs into Sustainable Agricultural Practices

The integration of PGRs in sustainable agriculture can significantly contribute to cole crop
production efficiency. PGRs offer a different approach to using chemical fertilizers and
pesticides in that they decrease the amount of excessive inputs needed. PGRs also allow
crops to adapt to new climatic conditions, making them a useful asset in meeting global
issues such as climate change and food security. Yet, it's important to handle the application
of PGRs in a cautious manner to prevent possible detriments, including overuse, resistance,
or environmental pollution. If applied in combination with other eco-friendly practices like

oQg'ci o@cticleb ISSN: 2582-9882 Pa.g.e 52

Earde de de e e Ao de o O e Lo e O e dp e O e de e e e e v e e Ao e e e de v Je e Le de e v e e Ao de e D de Ao e e v O O



parde de de de de Ao de Ao Ao Ao e Ae e e Ao e e A Ae e e A e A U U U O Or Ur Ov dv dv dv dv de de de Ao 1o e e dr Or O de de de Ae Ae e e Or

Deepanshu (2025) Agri Articles, 05(02): 53-55 (MAR-APR, 2025)

rotation cropping, organic manure, and integrated pest management, PGRs can contribute
towards a more sustainable and robust agri-food system. (Taiz, 2010) and (Zohary, 2012).

Conclusion

PlantGrowth Regulator (PGR) application in cole crops offers excellent potential to stimulate
growth, increase yield, tolerate stress, and improve quality. With a deeper insight into
different types of PGRs and their mode of action, the farmer and scientists can more suitably
adapt its application to counter particular problems of cole crop production. PGRs have huge
potential as valuable inputs for sustainable agriculture, which can increase the productivity of
the crop while limiting environmental degradation. Nonetheless,it's of paramount importance
to manage their application, dosage, and interaction with other agricultural inputs carefully in
order to fully capture their potential and achieve long-term sustainability. (Kumar, 2021) and
(Zhi, 2009).
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