
5/31/22, 5:57 PM Emerging roles of plant growth regulators for plants adaptation to abiotic stress–induced oxidative stress - ScienceDirect

https://www.sciencedirect.com/science/article/pii/B9780323910057000102 1/2

Get rights and content

Emerging Plant Growth Regulators in Agriculture
Roles in Stress Tolerance

2022, Pages 1-72

Chapter 1 - Emerging roles of plant growth regulators for plants adaptation
to abiotic stress–induced oxidative stress

Akbar Hossain , Biswajit Pamanick , Visha Kumari Venugopalan , Ulkar Ibrahimova , Md. Atikur Rahman , Ayaz Latif Siyal , Sagar Maitra
, Subhrajyoti Chatterjee , Tariq Aftab 

Bangladesh Wheat and Maize Research Institute, Dinajpur, Bangladesh
Department of Agronomy, Dr. Rajendra Prasad Central Agricultural University, Samastipur, Bihar, India
Department of Agronomy, Bidhan Chandra Krishi Vishwavidalya, Mohanpur, West Bengal, India
Institute of Molecular Biology and Biotechnologies, Azerbaijan National Academy of Sciences, Baku, Azerbaijan
Spices Research Center, Bangladesh Agricultural Research Institute (BARI), Bogura, Bangladesh
Department of Plant Breeding and Genetics, Sindh Agriculture University, Tandojam, Sindh, Pakistan
Department of Agronomy, Centurion University of Technology and Management, Odisha, India
Department of Horticulture, Centurion University of Technology and Management, Odisha, India
Plant Physiology Section, Department of Botany, Aligarh Muslim University, Aligarh, Uttar Pradesh, India

Available online 14 January 2022, Version of Record 14 January 2022.

Show less

Outline

https://doi.org/10.1016/B978-0-323-91005-7.00010-2

Abstract
Major abiotic stresses such as heat, drought, salinity, heavy metal, light, pesticide, and cold are considered the
great threat for the food and environmental security of the increasing population. During abiotic stresses, reactive
oxygen species (ROS) is produced in the plants’ cell that leads to inhabit physio-biochemical process of affected
plants, which ultimately hampers the usual growth and development of plants. To avert the abiotic stresses–
induced oxidative stress by hindering the production of harmful ROS (i.e., hydroxyl ions, superoxide ions,
hydrogen peroxide, and other free radicals), tolerant plants generally enhance/accumulate various growth
regulators (i.e., jasmonates, salicylates, brassinosteroids (BRs), nitric oxide, hydrogen sulfide, polyamines, glycine-
betaine, oligosaccharides, strigolactones (SLs), melatonin, karrikins, sugars, serotonin, turgorins, system in myo-
inositol, etc.) in plant cells. Among them, proline, glycine-betaine, polyamines, and sugars (i.e., mannitol, sorbitol,
galactinol, trehalose, etc.) are known as osmolytes that have significant role for plant adaptation against abiotic
stresses. Earlier studies revealed that during abiotic stresses several phytohormones (i.e., abscisic acid (ABA), BRs,
cytokinins, ethylene, jasmonates, salicylic acid and SLs, melatonin, karrikins, etc.) encourage to enhance the
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