
﻿ i

A Study of
Genetic Components of 

Abiotic Stress Tolerance in 
Solanum Lycopersicum L. and 

the Potential of Genomic 
Prediction



A Study of Genetic Components of Abiotic Stress Tolerance in Solanum Lycopersicum L. ...ii



﻿ iii

Author

Dr. Rajesh Kumar
P.G. Department of Botany,

M.B.R.R.V.Pd. Singh College, Ara
Veer Kunwar Singh University, Ara, Bihar

A Study of
Genetic Components of 

Abiotic Stress Tolerance in 
Solanum Lycopersicum L. and 

the Potential of Genomic 
Prediction

NEW DELHI PUBLISHERS
New Delhi, Kolkata



A Study of Genetic Components of Abiotic Stress Tolerance in Solanum Lycopersicum L. ...iv

Head Office: 90, Sainik Vihar, Mohan Garden, New Delhi, India
Corporate Office: 7/28, Room No. 208-209, Vardaan House, Mahavir Lane, Ansari 
Road, Daryaganj, New Delhi, India
Branch Office: 216, Flat-GC, Green Park, Narendrapur, Kolkata, India
Tel: 011-23256188, 011-45130562, 9971676330, 9582248909
Email: ndpublishers@gmail.com
Website: www.ndpublisher.in

NEW DELHI PUBLISHERS

This First Edition Published in 2026

© 2026 New Delhi Publishers, India

Title: A Study of Genetic Components of Abiotic Stress Tolerance in Solanum 
Lycopersicum L. and the Potential of Genomic Prediction
Author: Dr. Rajesh Kumar

Description: First edition | New Delhi Publishers 2026 | Includes bibliographical 
references and index.

Identifiers: ISBN 9788169480161 (Print) | 9788169480178 (eBook)

Cover Design: New Delhi Publishers

All rights reserved. No part of this publication or the information contained herein 
may be reproduced, adapted, abridged, translated, stored in a retrieval system, 
computer system, photographic or other systems or transmitted in any form or by 
any means, electronic, mechanical, by photocopying, recording or otherwise, without 
written prior permission from the publisher.

Disclaimer: Whereas every effort has been made to avoid errors and omissions, this 
publication is being sold on the understanding that neither the editors (or authors) nor 
the publishers nor the printers would be liable in any manner to any person either for 
an error or for an omission in this publication, or for any action to be taken on the 
basis of this work. Any inadvertent discrepancy noted may be brought to the attention 
of the publisher, for rectifying it in future editions, if published.

Trademark Notice: Product or corporate names may be trademarks or registered 
trademarks, and are used only for identification and explanation without intent to 
infringe.



Acknowledgement v

Acknowledgement

Writing this book has been a journey made possible through the support, 
guidance, and encouragement of many individuals and institutions.

I am deeply thankful to Professor (Dr.) Anand Kishor, PG Department of 
Botany, Veer Kunwar Singh University, Ara Bihar, my Mother  Manju Devi,  wife, 
Mrs. Neelam Kumari my son Prakhar Rudransh & my Daughter Shubhangi Jaya, 
whose love, patience, and unwavering belief in me gave the strength to persevere 
through challenges and long hours of writing.

I am equally indebted to librarians, researchers, and staff members who 
provided access to resources and engaged in thoughtful discussions that enriched 
my understanding to accomplish this task.  

My heartfelt appreciation goes to the editorial team at New Delhi Publishers 
publication, New Delhi, for their meticulous work and patience.



A Study of Genetic Components of Abiotic Stress Tolerance in Solanum Lycopersicum L. ...vi



Abstract vii

Abstract

Abiotic stresses, such as excessive salinity or nutrient deficiency, which 
often result in substantial yield losses, constitute significant challenges to global 
agriculture. These stresses are particularly detrimental in regions facing poverty, 
food insecurity and water scarcity. Improving the resilience of crops of high 
economic and nutritional value such as tomato (Solanum lycopersicum L.) to 
abiotic stresses could offer significant benefits, both economically and in terms 
of public health. The aim of this thesis is to identify the genetic components 
of abiotic stress tolerance in tomatoes and to explore the potential of genomic 
prediction to improve these traits.

In the first chapter, we looked at the genetic architecture of nitrogen 
deficiency tolerance. We used a comprehensive methodology that integrates QTL 
mapping with multiparental population, genome-wide association study (GWAS) 
using a diversity panel, and RNA-seq to identify candidate genes related to 
nitrogen metabolism. The next two chapters are devoted to the study of salt stress 
tolerance. We first studied several traits associated with sodium accumulation in 
various plant organs and developmental stages in a GWAS panel, which enabled 
us to identify QTLs and a key candidate gene involved in sodium transport 
within the plant. In addition, we have also studied the impact of salt stress on 
the root metabolome, characterising metabolites differentially regulated by salt 
stress and identifying biomarkers of salinity tolerance. QTLs and candidate 
genes linked to these target metabolites have been identified. In the following 
two chapters, we engaged GWAS and genomic prediction in multi-environmental 
analyses using a diversity panel grown under a range of environmental conditions. 
We have identified interaction QTLs - whose allelic effects vary according to 
environmental conditions - and compared different GWAS methodologies. Then 
we have evaluated the effectiveness of various genomic prediction models for 
improving tolerance to abiotic stress.

Our results revealed several candidate genes that require further experimental 
validation to elucidate their functional roles and potential applicability in breeding 
programmes. Preliminary results from genomic prediction models highlight the 
interest of using these approaches to predict tolerance to abiotic stresses, although 
further validation in breeding populations is required.

Keywords: Tomato, Genome-Wide Association Studies (GWAS), Genomic 
Prediction, Abiotic Stress, Salt Stress, Nitrogen Deficiency
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