GEOINFORMATICS

An Emerging Approach for Sustainable Crop
Production and Food Security






GEOINFORMATICS

An Emerging Approach for Sustainable Crop
Production and Food Security

Edited By:

Vishnu D. Rajput, PhD
Abhishek Singh, PhD
Tatiana M. Minkina, PhD
Anil Kumar Singh, PhD
Narendra Pratap Singh, PhD

APPLE
ACADEMIC
PRESS

AAP




First edition published 2025

Apple Academic Press Inc. CRC Press

1265 Goldenrod Circle, NE, 2385 NW Executive Center Drive,
Palm Bay, FL 32905 USA Suite 320, Boca Raton FL 33431
760 Laurentian Drive, Unit 19, 4 Park Square, Milton Park,
Burlington, ON L7N 0A4, CANADA Abingdon, Oxon, OX14 4RN UK

© 2025 by Apple Academic Press, Inc.
Apple Academic Press exclusively co-publishes with CRC Press, an imprint of Taylor & Francis Group, LLC

Reasonable efforts have been made to publish reliable data and information, but the authors, editors, and publisher cannot assume
responsibility for the validity of all materials or the consequences of their use. The authors are solely responsible for all the chapter
content, figures, tables, data etc. provided by them. The authors, editors, and publishers have attempted to trace the copyright
holders of all material reproduced in this publication and apologize to copyright holders if permission to publish in this form has
not been obtained. If any copyright material has not been acknowledged, please write and let us know so we may rectify in any
future reprint.

Except as permitted under U.S. Copyright Law, no part of this book may be reprinted, reproduced, transmitted, or utilized in any
form by any electronic, mechanical, or other means, now known or hereafter invented, including photocopying, microfilming, and
recording, or in any information storage or retrieval system, without written permission from the publishers.

For permission to photocopy or use material electronically from this work, access www.copyright.com or contact the Copyright
Clearance Center, Inc. (CCC), 222 Rosewood Drive, Danvers, MA 01923, 978-750-8400. For works that are not available on
CCC please contact mpkbookspermissions@tandf.co.uk

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

Library and Archives Canada Cataloguing in Publication

Library of Congress Cataloging-in-Publication Data

ISBN: 978-1-77491-628-5 (hbk)
ISBN: 978-1-77491-629-2 (pbk)
ISBN: 978-1-00349-845-2 (ebk)



Contents

A TWEEIETRIETIE o i i i e e e s s e e xvii
PREIACE .o ees e mme e s e m e s s e s em s e e e s e enmmne XK
PART I: Geoinformatics: An Introduoction to GIS Remote Sensing......uvvveeee.e 1
1. Cuoarrent Applications and Future Prospects of Geoinformatics:

AN TREPRIMICEIN . v cicimiarnsiscinmonsii i e i s s i i PR i i i 3

Sved Azher Hussun, Omer Rehman Reshi, Alacldeen [brahim Elhaj,
Surva Prakash Traan, Syed Masiur Rahman, and Anil Kumar Singh

PART 1I: Geoinformatics and Food Security e A5
1. A Potential Role of Geoinformatics for Food Security and
Climate Change: An Introducon .. e 37

Afiya Khurshid, Iftisam Yaseen, Faheema Mushtag, and Latief Ahmed

3. A Potential Role of Geoinformatics for Food Security and
Agricalture: An Introdmetion e 59
Meha Chakrawarin, Bajshree Verma, Mansha Dev, and M. Sarma Banea

PART III: Geoinformatics for Crop Screening and Protection.......ca. 79

4. Hyperspectral Base Crop Phenotyping: A New Era of
Species [denRcalion .. s ees e s e s s ae s s s 81
Kahkashan Qayoom, M. F. Bagual, and Latief Ahmed

5. Role of Geoinformatics in Crop Protection ... 107
Rapneesh Thakur
PART 1V: Geoinformatics and Sustainable Agricultore..... e -129

6. Big Data. Al, and Geoinformatics for Sustainable Agriculture:

A I O i e e e 31

Ashish David, P. Smnt Rao, Deepti Snvastava, Akshita Barthwal,
Ashima Thomas, Tarence Thomas, and Cynl Ashish Thomas

7.  Horticultural Science and Geoinformatics for
Sustainable Apriculure. .. e s 163
Shipra Singh Parmar and Divya Pandey

PART V: Geoinformatics for Monitoring Nutrient Use Efficiency (NUE)....179

8. Role of Geoinformatics for Monitoring Soil Health: An Overview....... 181
Mavpol Rana. Sarwan Kumar, Porushottam Dev, and knti Gupta



xii Contents

9. Geoinformatics-Based Monitoring of Nutrient Use Efficiency and
Sl R o ik i e s S A T A A P s 199

P. Smriti Rao, Ashish David, Raghunandan Khatana, Akshita Barthwal.
Ashima Thomas, Tarence Thomas, and Cyvnl Ashish Thomas

10. Nanofertilizers and Geoinformatics Use for Sustainable
Agriculinre: Lab to Land. ... csinsicaisssnsncsanisssnsanssnniinsasssnnsass 227
Vandana, Samridhi Mehta. and Ramawatar Magar

PART VI: Geoinformatics-Based Framework for Monitoring
Climate Change and SIresses....cisesssssssmsasssassans 259

1. District-Level Meteorological and Agricalture Drought
Monitoring Through Satellite Technology ... 261
Amnil Kumar Smgh, ). N. Tnpathi, Sapna Rowat, Amit Kumar, Akshay Panl, and R. K. Aggarwal

12, Sensitivity Analysis of DSSAT CERES-Wheat Model for
Uttar Pradesh for Variations.........cnicsinns e 279

Yogesh Kumar, Shivam Sharma, Sushan Rungta, Aml Kumar Smgh,
Cranesh B. Gohain, and Mahfooz Alam

13, Crop Nitrogen Stress ldentification at Different Phenological
Stages for Sorghum Using a Regional Crop Yield Estimation
S (L WY i s e e R P Py 291

CGanesh B. Gohain, B 8_ Singh, Anil Kumar Singh, Abhishek Singh.
Ragini Sharma, and Vishou D. Rajput, and Karen Ghazarvan

14. Role of Methanogens and Geoinformatics in Climate Change:
LS R | m e e S S i Al e B ot e AL P T 307

Ragim Sharma, Abhishek Singh. Vishmu D, Rajput, Tatiana M. Minkina,
Santosh K. Gupta, and Karen Ghazarvan

PART VII: Application of Geoinformatics for Making Policies ................... 329

15. Impacts of Climate Change and Policymaking in Agriculture
Systems and Food Security of the Indian Subcontinent:
The Importance of Geoinformatics ... 33l
Ashwin R. Atkulwar, Hemang B. Trivedi, Utkarshe B Nimbalkar, and Pramod L. Ingle

16. Impact of Geoinformatics and Climate Change on the
Indian Agriculture System: Problems and Solutions.....o.. 343
Sarwan Kumar and Mavjot Rana



CHAPTER9

Geoinformatics-Based Monitoring of
Nutrient Use Efficiency and Soil Health

P. SMRITI RAO,* ASHISH DAVID,? RAGHUNANDAN KHATANA,®
AKSHITA BARTHWAL,? ASHIMA THOMAS,? TARENCE THOMAS,?
and CYRIL ASHISH THOMAS*

!Department of Agriculture, Integral University, Lucknow,
Uttar Pradesh, India

‘Department of Soil and Water Conservation Engineering,
Sam Higginbottom University of Agricultural Technology and Sciences,

Prayagraj, Uttar Pradesh, India

*Department of Soil Science and Agricultural Chemistry,
Sam Higginbottom University of Agricultural Technology and Sciences,
Prayagraj, Uttar Pradesh, India

*School of Mechanical Engineering, Vellore Institute of Technology,
Vellore, Tamil Nadu, India

ABSTRACT

An mmproved crop research and advisory program includes soil survey. It
15 a detailed inventory of the area’s soil resource and gives comprehensive
information on soils. It provides the data required to plan land-use and so1l-
management imtiatives. A database of soil charactenistics 1s obtained using
the so1l survey report and field samples. The soil survey report 15 mainly
based on a low-intensity survey, but it can be utilized for a vanety of plan-
ning objectives. Soil analysis, creation of various vegetation indices, digital
elevation model (DEM), land use land cover, and many other technologies
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