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ABSTRACT 
 This present topic explores 
traditional and modern pest management 
methods in agriculture, public health, and 
sanitation. While traditional approaches 
like chemical pesticides and traps face 
challenges such as environmental harm and 
resistance, modern methods like biological 
control and precision agriculture offer 
promising alternatives. However, they also 
encounter obstacles like cost and regulatory 
hurdles. Despite challenges, innovation in 
pest management is crucial for food 
security and sustainability. Continued 
research and development are essential for 
maximizing the potential of these 
approaches. 
Key words: Pest management, innovative 
approaches, chemical pesticides, 
environmental impact 
INTRODUCTION 
 Pest control is the practice of 
managing and regulating pests that pose 
threats to agriculture, public health and 
sanitation. In agriculture, pests such as 
insects and diseases can devastate crops, 
leading to significant economic losses and 
food shortages. Similarly, in public health, 
pests like mosquitoes and rodents can  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
transmit diseases such as malaria, dengue 
fever and leptospirosis, posing risks to 
human well-being. Effective pest control 
measures are essential for safeguarding 
agricultural productivity, ensuring food 
security and preventing the spread of 
diseases. Through the management of pest 
populations and the application of control 
measures, we can uphold more robust 
environments and economies. 
Traditional pest control methods:  
 Traditional pest control methods 
have long been utilized to manage pest 
populations and mitigate their impact on 
agriculture, public health and sanitation.  
Chemical Pesticides: Chemical pesticides 
are substances used to kill or control pests 
such as insects, weeds, and fungi. They are 
typically applied as sprays, dusts or baits 
and work by interfering with the pest’s 
biological processes or causing physical 
harm. Common chemical pesticides include 
insecticides, herbicides, and fungicides. 
While chemical pesticides are effective in 
controlling pests, they can also have 
negative environmental impacts, including 
toxicity to non-target organisms, pesticide 
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resistance development and contamination 
of soil and water. 

  

Fig 1. Impact of pesticides on Humans 
 
Traps: Traps are devices designed to 
capture or kill pests, such as rodents, 
insects and other small animals. There are 
various types of traps, including snap traps, 
glue traps and live traps. Snap traps use a 
spring-loaded mechanism to quickly kill 
rodents, while glue traps ensnare pests in a 
sticky substance. Live traps capture pests 
unharmed, allowing for their removal and 
release elsewhere. Traps are considered 
more targeted and environmentally friendly 
than chemical pesticides, but they may not 
be as effective for large-scale pest control. 
Biological Control Agents: Biological 
control involves using natural enemies of 
pests to regulate their populations. This 
method includes introducing predators, 
parasites or pathogens that attack and kill 
pests without harming other organisms or 
the environment. For example, lady bird 
beetles and lacewings are natural predators 
of aphids, while parasitic wasps lay their 
eggs inside pest insects, ultimately killing 
them. Biological control agents offer a 
sustainable and eco-friendly alternative to 
chemical pesticides, but their effectiveness 
can vary depending on factors such as 
environmental conditions and pest species. 
Cultural and Mechanical Controls: 
Cultural and mechanical controls involve 

practices aimed at preventing or reducing 
pest infestations through manipulation of 
the environment or physical barriers. 
Examples include crop rotation, which 
disrupts pest life cycles by changing the 
location of susceptible crops, and 
mechanical cultivation, which physically 
removes weeds or disrupts insect habitats. 
These methods are often used in 
conjunction with other pest control 
strategies and can help minimize reliance 
on chemical pesticides. 
Sanitation: Sanitation measures focus on 
eliminating pest breeding sites, food 
sources and shelter to discourage pest 
infestations. This may involve proper waste 
management to reduce food availability for 
pests like rodents and insects, repairing 
leaky pipes to eliminate water sources 
attracting pests and maintaining clean, 
clutter-free environments to remove 
potential hiding spots. Sanitation practices 
are fundamental for preventing pest 
infestations and are commonly integrated 
into pest management programs. 
Natural Repellents and Deterrents: 
Natural repellents and deterrents are 
substances derived from plants or other 
natural sources that repel or deter pests. 
Examples include planting aromatic herbs 
like mint or basil to deter insects, using 
essential oils such as citronella to repel 
mosquitoes and applying diatomaceous 
earth, a natural abrasive powder to control 
crawling insects like ants and cockroaches 
(Heimpel et al., 2018). While natural 
repellents may be less potent than chemical 
pesticides, they offer safer alternatives for 
pest control, particularly in residential and 
organic farming settings. 
Challenges and Limitations of 
Traditional Pest Control Methods 
Environmental Concerns: Chemical 
pesticides used in traditional pest control 
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methods can have adverse effects on the 
environment. They may contaminate soil, 
water and air, leading to ecosystem 
disruption and harming non-target 
organisms such as beneficial insects, birds 
and aquatic life. Pesticide runoff from 
agricultural fields can also pollute 
waterways and pose risks to human health. 
Pesticide Resistance: Over time, pests can 
develop resistance to chemical pesticides, 
rendering them ineffective. Continuous use 
of the same pesticides can accelerate the 
development of resistance, leading to 
decreased efficacy and increased pest 
damage (Khan, 2019).  
Non-Target Effects: Broad-spectrum 
pesticides designed to target specific pests 
can inadvertently kill beneficial insects like 
pollinators or natural predators of pests, 
disrupting ecological balance and 
biodiversity. 
Health Risks: Chemical pesticides used in 
traditional pest control methods can pose 
health risks to humans, particularly those 
involved in pesticide application, 
agriculture or living in areas where 
pesticides are used extensively. Exposure to 
pesticides has been linked to various health 
issues, including respiratory problems, 
neurological disorders, reproductive issues 
and certain cancers. 
Environmental Persistence: Some 
chemical pesticides can persist in the 
environment for extended periods, 
accumulating in soil, water and organisms 
(Dhaka and Sharma, 2016). This 
persistence can lead to long-term 
environmental contamination and 
bioaccumulation in the food chain, posing 
risks to human health and ecosystems. 
Overview of innovative pest control 
approaches: 
Biological Control: Utilizing innovative 
biological control methods such as 

genetically modified organisms (GMOs), 
pheromones and microbial pesticides offers 
effective alternatives to chemical pesticides 
(Hoddle, 2012). These methods leverage 
natural mechanisms to control pest 
populations while minimizing 
environmental harm. 
Integrated Pest Management (IPM): IPM 
principles integrate diverse strategies like 
biological control, cultural practices and 
judicious chemical use to manage pests 
efficiently (Sparks, 2017). 
Precision Agriculture: Precision 
agriculture technologies like drones, 
sensors and GPS enable targeted pest 
management, optimizing resource 
utilization and minimizing environmental 
impact.  
Biopesticides: These products are 
biodegradable and often have minimal 
impact on non-target organisms, 
contributing to sustainable pest 
management practices. 
Genetic Control: Emerging genetic control 
methods like gene editing (e.g., CRISPR) 
and sterile insect technique (SIT) target 
pest populations at the genetic level. By 
disrupting reproductive capabilities or 
introducing genetic modifications, these 
approaches reduce pest populations without 
harmful chemical interventions. 
Benefits and challenges associated with 
innovative pest control approaches: 
Effectiveness: Innovative approaches often 
offer improved effectiveness in managing 
pest populations compared to traditional 
methods. Biological control methods, for 
example, can provide long-term pest 
suppression without the use of chemical 
pesticides. However, the effectiveness of 
some methods may vary depending on 
factors such as pest species and 
environmental conditions. 
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Cost: While some innovative approaches 
may initially require higher investment 
costs, they can result in long-term cost 
savings by reducing the need for expensive 
chemical pesticides and minimizing crop 
damage. However, cost-effectiveness can 
vary depending on factors such as the scale 
of implementation and availability of 
resources. 
Scalability: One challenge associated with 
innovative approaches is scalability. Some 
methods, such as precision agriculture 
technologies, may require significant 
infrastructure and technical expertise, 
limiting their applicability in certain 
regions or for small-scale farmers. 
Developing scalable solutions is crucial for 
widespread adoption and impact. 
Regulatory Hurdles: Regulatory approval 
processes for innovative pest control 
methods can be complex and time-
consuming. Regulatory agencies often 
require extensive testing to ensure safety 
for humans, non-target organisms, and the 
environment.  
Public Acceptance: Public acceptance of 
innovative pest control methods can vary 
depending on factors such as perceived 
risks, ethical concerns, and cultural 
attitudes. GMOs, for example, may face 
resistance from consumers wary of genetic 
manipulation. Effective communication and 
education efforts are essential for building 
trust and acceptance among stakeholders. 
CONCLUSION 
 In conclusion, the pursuit of 
innovative approaches in pest management 
is imperative for the future. By harnessing 
technologies such as biological control, 
precision agriculture and genetic 
manipulation, we can enhance our ability to 
mitigate pest-related challenges while 
minimizing environmental impact and 
safeguarding human health. However, to 

fully realize the potential of these 
approaches, sustained investment in 
research, development and education is 
essential. With concerted efforts and a 
commitment to innovation, we can cultivate 
healthier ecosystems and foster more 
resilient agricultural systems, ensuring food 
security and sustainability for generations 
to come. 
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