
Copyright © 2026, IGI Global Scientific Publishing. Copying or distributing in print or electronic forms without written permission of IGI Global Scientific Publishing is prohibited.

273

Chapter 10
The Role of Artificial 

Intelligence and 
Machine Learning 

Models to Optimize 
Fertilizer Consumption 

for Sustainable 
Agricultural Growth:
AI for Precision Agriculture

Shiv Kumar Singh Pundhir
 https://​orcid​.org/​0000​-​​0001​-​​6249​-​​6943
Christ University, Bengaluru, India

Seemant Kumar Yadav
GLA University, India

Aniruddh Vijay
 https://​orcid​.org/​0000​-​​0003​-​​2994​-​​9757

School of Open Learning, University of Delhi, India

Sandeep Kumar
Noida Institute of Engineering and Technology, India

ABSTRACT

Agriculture and food are very important and basic needs for humans. From ancient 
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time human started to feed themselves with the help of grains and animal’s prod-
ucts. Later agriculture sector revolutionized with the production of various crops. 
Rice, wheat and pulses are grown at large to feed the worldwide population. World 
population is increasing rapidly. In 2000 worldwide population was 600 crores 
which becomes 800 crores in 2025. To feed a large population, farmers have to 
yield more crops with a limited resources. Farmers were using traditional methods 
for a long period to grow the crops, but these traditional methods are not enough to 
feed the growing population. AI and data driven approaches can help a lot modern 
agriculture sector by analyzing the data of soil quality, weather conditions, need 
of nutrients, pesticides and fertilizers. By collecting a large real time data with the 
help of sensors, drones and AI enabled machinery, can help a lot farmers to know 
the exact demand of crops as per the conditions.

ROLE OF AI AND DATA DRIVEN APPROACH 
IN MODERN AGRICULTURE:

In this chapter role of Artificial Intelligence and data-​driven approaches to anal-
yse the need for fertilizers will be explained. Fertilizers and pesticides help to grow 
more yield, but overuse of fertilizers is also harmful to the health of humans, soil, 
and the environment. It is very important for the farmers to know the exact number 
of fertilizers to be used as per the needs of crops.

Artificial Intelligence has revolutionary applications in so many sectors. Artifi-
cial Intelligence can also play a crucial role in optimizing fertilizers and pesticide 
consumption in crop yield. AI can help to analyse the exact need for fertilizers and 
pesticides according to the soil quality, environmental and weather conditions, and 
type of crop by analysing the data collected by drones, GPS, and other technologies. 
Shaikh et al. (2022) reviewed the trend of drone sensors in modern agriculture. Paul 
et al. (2022) analyzed the need of technology in modern agriculture to measure the 
soil moisture, need of irrigation and nutrients. Javaid et al. (2023) discussed the role 
of AI and modern technologies in the agriculture sector. Technology is helping a lot 
farmers by finding the need of fertilizers, gap or distance between the seeds, plant 
depth and weather forecast. Companies are also working on the integration of AI 
and technology to improve the farming skills. Ben & Hanana (2021) found that by 
2050 world population will increase to 9 billion by 2050 to feed a large population 
food production have to be increased by 70% which can be serious challenge for 
agriculture sector. Looking for the population growth and need of increasing the 
food productivity they found the need of AI and machine learning models to be 
applied in agriculture sector. Goel et al. (2021) found that by 2030 world’s largest 
population will be living in the developing countries only, for this a need of data 



 

 

32 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/the-role-of-artificial-intelligence-and-

machine-learning-models-to-optimize-fertilizer-consumption-

for-sustainable-agricultural-growth/383749

Related Content

Navigating AI and Children's Rights in Corporate Practices: Ethical AI

Integration in Corporate Responsibility
Christopher Bohlens (2025). Human Values, Ethics, and Dignity in the Age of Artificial

Intelligence (pp. 239-284).

www.irma-international.org/chapter/navigating-ai-and-childrens-rights-in-corporate-

practices/372824

AI-Driven Decision-Making Applications in Pharmaceutical Sciences
Bancha Yingngam, Abhiruj Navabhatraand Polpan Sillapapibool (2024). Using

Traditional Design Methods to Enhance AI-Driven Decision Making (pp. 1-63).

www.irma-international.org/chapter/ai-driven-decision-making-applications-in-pharmaceutical-

sciences/336691

STRIFE: A Socio-Technical Framework for Threat Modeling of Artificial

Intelligence Systems
Rangarajan Parthasarathy, Anuradha Rangarajan, Saran Ghatakand Prasad Bingi

(2025). International Journal of Intelligent Information Technologies (pp. 1-32).

www.irma-international.org/article/strife-a-socio-technical-framework-for-threat-modeling-of-

artificial-intelligence-systems/370967

Deep Learning-based Framework for Smart Sustainable Cities: A Case-study

in Protection from Air Pollution
Nagarathna Ravi,  Vimala Rani P,  Rajesh Alias Harinarayan R,  Mercy Shalinie S,

Karthick Seshadriand  Pariventhan P (2019). International Journal of Intelligent

Information Technologies (pp. 76-107).

www.irma-international.org/article/deep-learning-based-framework-for-smart-sustainable-

cities/237967

http://www.igi-global.com/chapter/the-role-of-artificial-intelligence-and-machine-learning-models-to-optimize-fertilizer-consumption-for-sustainable-agricultural-growth/383749
http://www.igi-global.com/chapter/the-role-of-artificial-intelligence-and-machine-learning-models-to-optimize-fertilizer-consumption-for-sustainable-agricultural-growth/383749
http://www.igi-global.com/chapter/the-role-of-artificial-intelligence-and-machine-learning-models-to-optimize-fertilizer-consumption-for-sustainable-agricultural-growth/383749
http://www.igi-global.com/chapter/the-role-of-artificial-intelligence-and-machine-learning-models-to-optimize-fertilizer-consumption-for-sustainable-agricultural-growth/383749
http://www.irma-international.org/chapter/navigating-ai-and-childrens-rights-in-corporate-practices/372824
http://www.irma-international.org/chapter/navigating-ai-and-childrens-rights-in-corporate-practices/372824
http://www.irma-international.org/chapter/ai-driven-decision-making-applications-in-pharmaceutical-sciences/336691
http://www.irma-international.org/chapter/ai-driven-decision-making-applications-in-pharmaceutical-sciences/336691
http://www.irma-international.org/article/strife-a-socio-technical-framework-for-threat-modeling-of-artificial-intelligence-systems/370967
http://www.irma-international.org/article/strife-a-socio-technical-framework-for-threat-modeling-of-artificial-intelligence-systems/370967
http://www.irma-international.org/article/deep-learning-based-framework-for-smart-sustainable-cities/237967
http://www.irma-international.org/article/deep-learning-based-framework-for-smart-sustainable-cities/237967


On a Novel Cognitive Knowledge Base (CKB) for Cognitive Robots and

Machine Learning
Yingxu Wang (2017). Artificial Intelligence: Concepts, Methodologies, Tools, and

Applications  (pp. 694-716).

www.irma-international.org/chapter/on-a-novel-cognitive-knowledge-base-ckb-for-cognitive-

robots-and-machine-learning/173358

http://www.irma-international.org/chapter/on-a-novel-cognitive-knowledge-base-ckb-for-cognitive-robots-and-machine-learning/173358
http://www.irma-international.org/chapter/on-a-novel-cognitive-knowledge-base-ckb-for-cognitive-robots-and-machine-learning/173358

