
Essential Minerals in Plant-Soil Systems
Coordination, Signaling, and Interaction Under Adverse Situations

A volume in Plant Biology, Sustainability and Climate Change

Book • 2024

Edited by:

Azamal Husen

 

Table of contents

Purchase book

About the book

Search in this book

Search in this book

Full text access

Title page, Copyright, Dedication, Contents, List of contributors, About the editor, Preface

Book chapter Abstract only

Chapter 1 - Movement and signaling of macronutrients in plant system

Ankita Kumari, Himanshu Sharma, ... Sayanti Mandal

Pages 1-28

Purchase View chapter View abstract

Book chapter Abstract only

Chapter 2 - Movement and signaling of micronutrients in plant system

Jyotirmay Kalita, Runa Rahman, ... Bhaben Tanti

Pages 29-52

Purchase View chapter View abstract

Book chapter Abstract only

Chapter 3 - Current understanding and interface between micro- and macronutrients in the plant–soil

system: an overview

Ankita Kumari, Himanshu Sharma, ... Sayanti Mandal

Pages 53-92

Purchase View chapter View abstract

https://www.sciencedirect.com/
https://shop.elsevier.com/books/essential-minerals-in-plant-soil-systems/husen/9780443160820
https://www.sciencedirect.com/science/article/pii/B9780443160820000242
https://www.sciencedirect.com/science/article/pii/B9780443160820000254
https://www.sciencedirect.com/science/article/pii/B9780443160820000187
https://www.sciencedirect.com/science/article/pii/B9780443160820000278
https://www.sciencedirect.com/science/article/pii/B978044316082000028X
https://www.sciencedirect.com/science/article/pii/B9780443160820000011
https://www.sciencedirect.com/science/article/pii/B9780443160820000138
https://www.sciencedirect.com/science/article/pii/B9780443160820000059
https://www.sciencedirect.com/science/article/pii/B9780443160820000059
https://www.sciencedirect.com/science/article/pii/B9780443160820000096
https://www.sciencedirect.com/science/article/pii/B9780443160820000096
https://www.sciencedirect.com/science/article/pii/B978044316082000014X
https://www.sciencedirect.com/science/article/pii/B978044316082000014X


Book chapter Abstract only

Chapter 4 - Behavior, sources, uptake, interaction, and nutrient use efficiency in plant system under

changing environment

Rakshith S.R. Gowda, Manjeet Kaur, ... Azamal Husen

Pages 93-127

Purchase View chapter View abstract

Book chapter Abstract only

Chapter 5 - Effect of macronutrients management on nutrients uptake, partitioning, growth, and yield

attributes in plants

Aaliya Batool, Noreen Zahra, ... Sobia Shahzad

Pages 129-144

Purchase View chapter View abstract

Book chapter Abstract only

Chapter 6 - Phytohormone signaling in the cross talk of micro- and macro-nutrient deficiency stress

responses in plants

Puja Ghosh and Aryadeep Roychoudhury

Pages 145-160

Purchase View chapter View abstract

Book chapter Abstract only

Chapter 7 - Complex regulation of potassium, calcium, and magnesium transport and signaling in

plants

Joy Ojo and Segun O. Oladele

Pages 161-179

Purchase View chapter View abstract

Book chapter Abstract only

Chapter 8 - Environmental stress–induced alterations in the micro- and macronutrients status of plant

Anil Patani, Dharmendra Prajapati, ... Sachidanand Singh

Pages 181-195

Purchase View chapter View abstract

Book chapter Abstract only

Chapter 9 - Crosstalk between phytohormones and environmental signals in the regulation of

mycorrhizal symbiosis

Hafiz Athar Hussain, Saleem Uddin, ... Shunzhao Sui

Pages 197-214

Purchase View chapter View abstract

Book chapter Abstract only

Chapter 10 - Interactions among essential minerals in mycorrhizal and nonmycorrhizal plants

Hafiz Athar Hussain, Qurat ul Ain, ... Qingwen Zhang

Pages 215-234

Purchase View chapter View abstract

https://www.sciencedirect.com/science/article/pii/B9780443160820000175
https://www.sciencedirect.com/science/article/pii/B9780443160820000175
https://www.sciencedirect.com/science/article/pii/B9780443160820000151
https://www.sciencedirect.com/science/article/pii/B9780443160820000151
https://www.sciencedirect.com/science/article/pii/B9780443160820000229
https://www.sciencedirect.com/science/article/pii/B9780443160820000229
https://www.sciencedirect.com/science/article/pii/B9780443160820000230
https://www.sciencedirect.com/science/article/pii/B9780443160820000230
https://www.sciencedirect.com/science/article/pii/B9780443160820000035
https://www.sciencedirect.com/science/article/pii/B9780443160820000035
https://www.sciencedirect.com/science/article/pii/B9780443160820000072
https://www.sciencedirect.com/science/article/pii/B9780443160820000072
https://www.sciencedirect.com/science/article/pii/B9780443160820000047
https://www.sciencedirect.com/science/article/pii/B9780443160820000047


Book chapter Abstract only

Chapter 11 - Role of essential minerals and rhizosphere in plant under changing environmental

conditions

Mayur Mukut Murlidhar Sharma, Divya Kapoor, ... Azamal Husen

Pages 235-252

Purchase View chapter View abstract

Book chapter Abstract only

Chapter 12 - Role of beneficial elements signaling and metabolic performance in plants under salt

stress

Dogancan Catak, Canan Abursu, ... Muhittin Kulak

Pages 253-264

Purchase View chapter View abstract

Book chapter Abstract only

Chapter 13 - Role of beneficial elements signaling and metabolic performance in plants under drought

stress

Adalberto Benavides-Mendoza, Misbah Naz, ... Armando Robledo-Olivo

Pages 265-301

Purchase View chapter View abstract

Book chapter Abstract only

Chapter 14 - Role of beneficial elements signaling and metabolic performance in plants under heavy

metal stress

Farhan Ahmad, Nida Sultan, ... Aisha Kamal

Pages 303-326

Purchase View chapter View abstract

Book chapter Abstract only

Chapter 15 - Exploring the role of beneficial elements in enhancing the resistance of plants to biotic

stress

Atul Loyal, S.K. Pahuja, ... Azamal Husen

Pages 327-346

Purchase View chapter View abstract

Book chapter Abstract only

Chapter 16 - Role of microbiome for plant nutrient homeostasis

Ali Murad Jakhar, Jiahua Ma, ... Niaz Umer

Pages 347-372

Purchase View chapter View abstract

Book chapter Abstract only

Chapter 17 - Soil properties influencing nutrient signaling in plant soil systems

Venkata Kanaka Srivani Maddala, Sachidanand Singh and Jyotsna Bandi

Pages 373-393

Purchase View chapter View abstract

https://www.sciencedirect.com/science/article/pii/B9780443160820000023
https://www.sciencedirect.com/science/article/pii/B9780443160820000023
https://www.sciencedirect.com/science/article/pii/B9780443160820000102
https://www.sciencedirect.com/science/article/pii/B9780443160820000102
https://www.sciencedirect.com/science/article/pii/B9780443160820000084
https://www.sciencedirect.com/science/article/pii/B9780443160820000084
https://www.sciencedirect.com/science/article/pii/B9780443160820000126
https://www.sciencedirect.com/science/article/pii/B9780443160820000126
https://www.sciencedirect.com/science/article/pii/B9780443160820000199
https://www.sciencedirect.com/science/article/pii/B9780443160820000199
https://www.sciencedirect.com/science/article/pii/B9780443160820000217
https://www.sciencedirect.com/science/article/pii/B9780443160820000217
https://www.sciencedirect.com/science/article/pii/B9780443160820000205
https://www.sciencedirect.com/science/article/pii/B9780443160820000205


Description

Show more

Key Features

Show more

About the book

Details
ISBN
978-0-443-16082-0

Book chapter Abstract only

Chapter 18 - Plant response–driven fertilizer nutrient development

Harshita Shand, Rittick Mondal, ... Amit Kumar Mandal

Pages 395-404

Purchase View chapter View abstract

Book chapter Abstract only

Chapter 19 - Use of biotechnological techniques for augmenting micro- and macronutrients use

efficiency in plant system

Wiwiek Harsonowati, Dwinita Wikan Utami, ... Saira Ishaq

Pages 405-421

Purchase View chapter View abstract

Book chapter Abstract only

Chapter 20 - Use of nanobiotechnology in augmenting soil–plant system interaction for higher plant

growth and production

Ali A. Badawy, Azamal Husen and Salem S. Salem

Pages 423-443

Purchase View chapter View abstract

Book chapter Full text access

Index

Pages 445-463

View PDF View chapter

Essential Minerals in Plant-Soil Systems: Coordination, Signaling, and Interaction under Adverse Situations is the first book to encompass these

key aspects of plant science, biochemistry, soil science and fertilizer development in a single volume. Describing the micro- and
macronutrients in the plant-soil system with the help of suitable illustrations, the book connects all the pieces enabling comprehensive and

d d d d h d d f h l d h

Provides a comprehensive overview of micro- and macronutrients and their interaction with phytohormones under stress conditions
Explores proteomic and genomic research into deficiencies and toxicities in plant systems

Highlights the use of nanobiotechnology for controlled release of micro- and macronutrients in the plant-soil systems

https://www.sciencedirect.com/science/article/pii/B9780443160820000114
https://www.sciencedirect.com/science/article/pii/B9780443160820000114
https://www.sciencedirect.com/science/article/pii/B9780443160820000163
https://www.sciencedirect.com/science/article/pii/B9780443160820000163
https://www.sciencedirect.com/science/article/pii/B9780443160820000060
https://www.sciencedirect.com/science/article/pii/B9780443160820000060
https://www.sciencedirect.com/science/article/pii/B9780443160820000266
https://www.sciencedirect.com/science/article/pii/B9780443160820000266/pdfft
https://www.sciencedirect.com/science/article/pii/B9780443160820000266


Language
English

Published
2024

Copyright
Copyright © 2024 Elsevier Inc. All rights are reserved including those for text and data mining AI training and similar technologies.

Imprint
Elsevier

DOI
https://doi.org/10.1016/C2022-0-02437-5

Editors

Azamal Husen
Department of Biotechnology, Smt. S.S. Patel Nootan Science and Commerce College, Sankalchand Patel University, Visnagar, Gujarat, India

Department of Biotechnology, Graphic Era (Deemed to be University), Dehradun, Uttarakhand, India Wolaita Sodo University, Wolaita,

Ethiopia

All content on this site: Copyright © 2024 Elsevier B.V., its licensors, and contributors. All rights are reserved, including those for text and data mining, AI training, and similar technologies. For all open access

content, the Creative Commons licensing terms apply.

https://doi.org/10.1016/C2022-0-02437-5
https://www.elsevier.com/
https://www.relx.com/


Essential Minerals in Plant-Soil Systems
Coordination, Signaling, and Interaction Under Adverse Situations

Plant Biology, Sustainability and Climate Change

2024, Pages 303-326

Chapter 14 - Role of beneficial elements signaling and

metabolic performance in plants under heavy metal

stress

Farhan Ahmad , Nida Sultan , Shazia Siddiqui , Aisha Kamal 

Show more

Outline

https://doi.org/10.1016/B978-0-443-16082-0.00012-6

Get rights and content

Abstract

A significant increase in bioaccumulation and biomagnification of heavy metals (HMs) in the environment has

become a predicament for all living organisms including plants. At toxic concentrations, HMs can interact with a

variety of essential cellular molecules that cause an excessive increase in reactive oxygen species. As a result, plants

would suffer from severe morphological, cytological, metabolic, and physiological abnormalities. To combat the HM

toxicity, plants are provided with a variety of defense mechanisms and they are in command of preserving the

homeostasis of the vital metals. Ionome includes the role of beneficial elements such as nitrogen (N), phosphorus

(P), potassium (K), calcium (Ca), sulfur (S), and magnesium (Mg) also trace elements such as iron (Fe), copper (Cu),

cobalt (Co), molybdenum (Mo), manganese (Mn), and zinc (Zn) in reducing the HM toxicity. Initially, only 19

elements were chosen for basic metabolism including macronutrients, such as C, O, H, Mg, S, N, Ca, P, and K, and

micronutrients, such as Cu, Zn, Mn, Fe, Mo, B, Ni, Co, Cl, and B. Additionally, Si is also regarded as a helpful element

which is used to maintain the structural integrity of the cells. Both macro- and micronutrients are crucial for the

physiological and biochemical functions of plants, including the synthesis of chlorophyll, DNA and protein,

photosynthesis, DNA and protein modifications, redox reactions in chloroplasts and mitochondria, sugar

metabolism, and nitrogen fixation. Apart from these, they also play an important role in mitigating HM toxicity.

This chapter is intending to summarize role of beneficial elements signaling and metabolic performance in plants

under HM toxicity.
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