
289

Copyright © 2021, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

Chapter  18

DOI: 10.4018/978-1-7998-1722-2.ch018

ABSTRACT

Climate change, the increase in the international exchange of infested materials, and pest control prob-
lems cause unpredictable pest outbreaks faced by farmers. To overcome these problems, a sustainable 
pest control tactic, integrated pest management (IPM), which is providing the effective use of natural 
resources, is needed. IPM is an ecologically based control management strategy that considers all fac-
tors (i.e., natural enemies, economic thresholds, plant susceptibility and breeding factors, pest biology, 
and climatic conditions). In IPM, expert staff constitutes the essential element. The expert plays a role 
in system design, monitoring ecological factors, and decision-making mechanisms. For sustainable pest 
management, it is possible to perform the routine processes such as monitoring biological and environ-
mental components and choosing the appropriate time and method through artificial intelligence. In 
this chapter, the use of artificial intelligence in IPM and information about algorithms, tools, methods 
used in artificial intelligence will be explained.

INTRODUCTION

Today, modern agriculture is facing great difficulties. Agricultural manufacturing has now become a 
competitive and globalized industry where farmers and other actors providing input into agriculture have 
to consider climatic and geographical differences as well as global economic and political factors. In order 
to ensure nutrition demand of the growing world population, food production needs to be increased from 
year to year, but the world’s arable areas are limited (FAO, 2014; Quarcoo et al., 2014). While the use of 
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agricultural products for bioenergy creates additional pressures on the world’s food requirement, housing 
as well as transportation problems narrow down the world’s arable lands considerably (Boserup, 2017). In 
recent decades, the changes in global climate has led to an increase in unexpected precipitations, global 
warming, droughts and the frequency of extreme weather events (Piao et al, 2010). These unfavorable 
conditions lead to endangering traditional production areas and bringing new risks and uncertainties 
for world agriculture. Because of climate change, the outbreaks of existing pests are increasing or they 
become the main pests in areas where they did not cause problems before (Scherm, 2004). An increase 
in the international exchanges of infested material (seed, plant and soil) is caused by unpredictable pest 
problems faced by farmers (Dent et al., 1995). In addition to all these global problems, issues related 
to pests such as pesticide resistance, secondary pest outbreaks and breakdown in host plant resistance, 
have increased the magnitude of the agricultural production problem (Weller et al., 2014). To cope with 
these challenges, a continuous and sustainable increase in productivity in all agricultural production areas 
is needed, while water, energy, pesticides and fertilizers, etc. should be used diligently and efficiently.

Consequently, agriculture needs help to eliminate these problems and uncertainties and requires new 
solutions for all aspects of agricultural production, from better and predictable product planning to preci-
sion agriculture and optimized resource implementation. Nowadays, the most popular and sustainable 
approach to controlling pests is Integrated Pest Management (IPM) (Flint and Bosh, 1981). However, this 
approach is quite sophisticated and requires a lot of knowledge, expertise, and observation. In practice, 
it is necessary to monitor the pest in the field, determine the most sensitive stage of pests, decide on 
the most appropriate control tactic (pesticide or other alternative methods) and apply it in the best time 
(Flint and Bosh, 1981). Consequently, IPM requires intensive field observation, trained staff, and data 
mining. In this context, it has emerged that the use of artificial intelligence (AI) algorithms is a necessity 
for controlling, tracking, and using these agricultural inputs at the optimal times (Azfar et al., 2015). 
In this chapter, we will examine the impact and the historical development of Industry 4.0 on modern 
agriculture and the innovations in IPM in concerning information technologies.

BACKGROUND

Industry 4.0 in Agriculture

Industry 4.0 is defined as the intelligent production period in which all live and inanimate objects with a 
particular economic value can communicate and interact with other objects through internet connection 
along with developments in many fields of technology (e.g., AI, 3D printers, robotics, biotechnology, 
and nanotechnology) (Lasi et al., 2014). In order to increase the added value of economic production, 
developed countries are preparing for a new industrial revolution in almost every sector, including ag-
ricultural production, and many businesses have been or are being integrated into this new industrial 
revolution. In this period of digitalization in production, virtual and physical systems are being integrated 
and the objects connected to the internet will, therefore, become intelligent in the production system 
(Aksoy, 2017).

One of the important places where the transformation has been realized under Industry 4.0 is the 
factories equipped with “smart” technology. These factories are called dark (lights out) factories because 
no people work there (Alkan, 2016). These smart systems, which are used extensively in industry, have 
even entered our daily lives (such as electricity, water, fire alarm and intervention systems in smart 



 

 

23 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/artificial-intelligence-in-integrated-pest-

management/268042

Related Content

How to Manage Persons Taken Malaise at the Steering Wheel Using HAaaS in a Vehicular

Cloud Computing Environment
Meriem Benadda, Karim Bouamraneand Ghalem Belalem (2017). International Journal of Ambient

Computing and Intelligence (pp. 70-87).

www.irma-international.org/article/how-to-manage-persons-taken-malaise-at-the-steering-wheel-using-haaas-in-a-

vehicular-cloud-computing-environment/179290

Hybrid Analysis Technique to detect Advanced Persistent Threats
S Sibi Chakkaravarthy, V Vaidehiand P Rajesh (2018). International Journal of Intelligent Information

Technologies (pp. 59-76).

www.irma-international.org/article/hybrid-analysis-technique-to-detect-advanced-persistent-threats/205670

Video-Based Human Authentication System for Access Control
Chintan M. Bhatt, Kevin R. Patel, Yashvi Nileshbhai Raythatha, Poojan S. Dharaiya, Chirag Jethva, Karan

Mehul Kathiriya, Vidhya Piyushbhai Kothadia, Deep Kothadiya, Vaishali Mewadaand Mayuri Jamanadas

Popat (2021). Artificial Intelligence Paradigms for Smart Cyber-Physical Systems (pp. 181-202).

www.irma-international.org/chapter/video-based-human-authentication-system-for-access-control/266139

The Soulful Machine: Reflections on Humanism, Spiritualism, and Artificial Intelligence
Swati Chakraborty (2023). Investigating the Impact of AI on Ethics and Spirituality (pp. 148-164).

www.irma-international.org/chapter/the-soulful-machine/331963

Modelling Software-Defined Wireless Sensor Network Architectures for Smart Grid

Neighborhood Area Networks
Nazmus S. Nafi, Khandakar Ahmedand Mark A. Gregory (2017). Security Solutions and Applied

Cryptography in Smart Grid Communications (pp. 267-286).

www.irma-international.org/chapter/modelling-software-defined-wireless-sensor-network-architectures-for-smart-grid-

neighborhood-area-networks/172684

http://www.igi-global.com/chapter/artificial-intelligence-in-integrated-pest-management/268042
http://www.igi-global.com/chapter/artificial-intelligence-in-integrated-pest-management/268042
http://www.irma-international.org/article/how-to-manage-persons-taken-malaise-at-the-steering-wheel-using-haaas-in-a-vehicular-cloud-computing-environment/179290
http://www.irma-international.org/article/how-to-manage-persons-taken-malaise-at-the-steering-wheel-using-haaas-in-a-vehicular-cloud-computing-environment/179290
http://www.irma-international.org/article/hybrid-analysis-technique-to-detect-advanced-persistent-threats/205670
http://www.irma-international.org/chapter/video-based-human-authentication-system-for-access-control/266139
http://www.irma-international.org/chapter/the-soulful-machine/331963
http://www.irma-international.org/chapter/modelling-software-defined-wireless-sensor-network-architectures-for-smart-grid-neighborhood-area-networks/172684
http://www.irma-international.org/chapter/modelling-software-defined-wireless-sensor-network-architectures-for-smart-grid-neighborhood-area-networks/172684

