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ABSTRACT

Climate change and population growth pose significant challenges to food security and 
environmental sustainability, with traditional agricultural practices often struggling 
to adapt, resulting in inefficient resource use and negative environmental impacts.
The chapter discusses the challenges of ensuring food security and environmental 
sustainability in a world characterized by climate change and population growth. 
Traditional agricultural practices often struggle to adapt, leading to inefficient 
resource use and negative environmental impacts. The Potential of integrating AI, 
IoT, and plant science for sustainable agricultural management is discussed in 
that chapter. AI algorithms can analyze vast data from IoT sensors, providing real-​
time insights and recommendations for farmers. Plant science enhances AI-​driven 
decision-​making, enhancing precision irrigation, disease prediction, and yield 
forecasting. However, challenges like data security, privacy, and infrastructure 

DOI: 10.4018/979-8-3693-6230-3.ch006



178

development need multidisciplinary integration.

1. INTRODUCTION

Ensuring food security and achieving environmental sustainability are paramount 
challenges in the contemporary world, driven by the dual pressures of climate change 
and an ever-​growing global population. Traditional agricultural methods, often marked 
by their reliance on large resource inputs and sensitivity to environmental swings, 
sometimes fall short in meeting changing needs. However, this chapter delves into the 
exciting possibilities for transforming sustainable agricultural management through 
Artificial Intelligence (AI) and the Internet of Things (IoT). With IoT technologies 
and AI driving data-​driven decision-​making processes, there is a special chance 
to revolutionize agriculture. When strategically placed over agricultural areas, IoT 
sensors can continuously monitor many environmental and crop-​specific factors. 
These include soil moisture levels, air temperature, plant health indicators, and 
weather patterns, among others. AI systems, with a rich basis from the real-​time 
data gathered by these sensors, can examine and produce insightful analyses and 
recommendations, opening up a world of possibilities for agricultural scientists and 
technology developers.

Trained on large-​scale datasets, AI programs can grasp difficult trends and patterns 
outside human reach. For farmers, this means that the exact irrigation schedules 
suggested by AI, based on soil moisture data, can optimize water use and preserve 
this essential resource. By identifying early indicators from plant health data, AI 
can also forecast disease and insect outbreaks, empowering farmers to act before 
major crop damage results. Furthermore, a vital component of agricultural planning, 
yield forecasting, can be greatly improved by AI-​driven models using real-​time en-
vironmental variables and past data. These models give farmers precise forecasts, 
thereby helping them allocate resources effectively and plan markets, instilling a 
sense of hope and empowerment in them.

The integration of IoT and AI in agriculture, while promising significant 
benefits, also presents challenges. The sensitive nature of agricultural data raises 
concerns about privacy and data security. Additionally, the establishment of robust 
infrastructure, particularly in rural areas, is crucial for the practical application 
of these technologies. Overcoming these challenges and ensuring the safe use of 
IoT and AI necessitates a collaborative approach involving farmers, scientists, and 
technology developers. This chapter explores specific applications of IoT and AI 
in yield forecasts, disease and pest prediction, and precision irrigation. Through 
this research, we aim to underscore the immense potential of these technologies 
in promoting a sustainable agricultural future while also addressing the inherent 
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