
 

 

Madhuri Sharma1, Archana Shrivastav2* 

w
w

w
.i
g

n
it

e
d

.i
n

 

271 

 

 Journal of Advances in Science and Technology 
Vol. 17, Issue No. 1, March-2020, ISSN 2230-9659 

 

Pesticides and Human Health: The critical need 
for an Innovative approach to Pest Management 

in Agriculture 

 

Madhuri Sharma1, Archana Shrivastav2* 

1 
Dept. of Microbiology, College of Life Sciences, CHRI Campus, Gwalior, MP, India 

2
 HOD of Microbiology, College of Life Sciences, CHRI Campus, Gwalior, MP, India 

2
 Email: archana_61@yahoo.co.in 

Abstract - Chemical pesticides are used by both lay farmers and commercial producers to kill pests and 
weeds and eliminate illnesses on their farms in order to increase production. Whereas pesticides have 
certain advantages in terms of increased output, their haphazard and excessive usage has a negative 
impact on the environment and human health. The current state of pesticide use does not appear to be 
adequate; so-called safe pesticides are also exhibiting negative long-term consequences, and problems 
such as bio-accumulation and bio-magnification are becoming more severe by the day. Almost all of the 
world's corners and species living in them, as well as those yet to be born, have already been impacted 
by so-called boons to pests. 
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INTRODUCTION  

Pesticides have played a crucial role in modern 
agriculture by protecting crops from pests and 
increasing food production. However, the use of 
pesticides has raised concerns about their impact on 
human health and the environment. Therefore, there is 
a critical need for an innovative approach to pest 
management in agriculture that reduces the reliance on 
pesticides [1]. 

One approach is to adopt integrated pest management 
(IPM) practices. IPM is a holistic approach that involves 
combining multiple strategies to control pests, including 
cultural, biological, and chemical methods. By using a 
combination of techniques, IPM reduces the reliance 
on pesticides, minimizes the risks of pesticide exposure 
to human health and the environment, and enhances 
the sustainability of agriculture [2, 3]. 

Another approach is to promote the use of alternative 
pest control methods, such as biopesticides and 
botanicals. Biopesticides are derived from natural 
sources, such as bacteria, fungi, and plant extracts, 
and are effective against pests while being less harmful 
to humans and the environment [4]. By promoting the 
use of these alternatives, we can reduce the use of 
synthetic pesticides and their impact on human health 
and the environment. 

Pesticides are also used in non-agricultural settings, 
such as homes, schools, and public spaces, to 
control pests that can cause health problems or 
damage to property [5]. However, the use of 
pesticides has raised concerns about their impact on 
human health and the environment. 

Pesticides can have negative effects on human 
health if they are not used properly. Exposure to 
pesticides can occur through ingestion of 
contaminated food and water, inhalation of pesticide 
spray, or skin contact with pesticides [6]. The effects 
of pesticide exposure on human health can range 
from short-term effects, such as skin irritation, 
headaches, and nausea, to long-term effects, such 
as cancer, reproductive problems, and neurological 
disorders [7]. 

Moreover, there is a need to strengthen regulations 
on the use of pesticides and promote transparency 
in the pesticide registration process. This will ensure 
that only safe and effective pesticides are available 
in the market and will reduce the risk of exposure to 
harmful chemicals. 

OBJECTIVE 

The objective of this article review is to provide 
readers with a clear picture of the impact of 
indiscriminate chemical usage on human health and 
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to encourage them to take legal action to make the 
world a better place to live. 

METHODOLOGY 

Throughout the development of this manuscript, 
materials and data were collected from various 
secondary sources. Research articles, books, reports, 
news, and other required materials were collected from 
different e-sources, such as Google, Google Scholar, 
Research Gate, the Directory of Open Access 
Journals, and so on, and were thoroughly analyzed 
and evaluated prior to text writing. 

DISCUSSION 

Organophosphorus pesticides 

Organophosphorus pesticides are a group of chemical 
compounds that are commonly used as insecticides in 
agriculture and for other pest control purposes. They 
are highly toxic to insects and other pests, but they can 
also be harmful to human health and the environment 
[8]. 

Organophosphorus pesticides work by interfering with 
the normal functioning of the nervous system in pests, 
leading to paralysis and death [9]. However, they can 
also affect humans in a similar way, leading to a range 
of symptoms that can include headaches, dizziness, 
nausea, and vomiting. In severe cases, exposure to 
high levels of organophosphorus pesticides can cause 
respiratory failure, seizures, and even death [10]. 

Moreover, organophosphorus pesticides are known to 
be harmful to the environment, as they can persist in 
soil and water and can be toxic to wildlife, including 
birds and fish [11]. 

Organochlorine pesticides 

Organochlorine pesticides are a group of synthetic 
chemical compounds that were commonly used as 
insecticides in agriculture and for other pest control 
purposes from the 1940s to the 1960s [12]. They were 
highly effective in controlling pests, but they were also 
found to be persistent in the environment and to 
accumulate in the fatty tissues of living organisms, 
including humans [13]. 

Some of the most well-known organochlorine 
pesticides include DDT, chlordane, and lindane [14]. 
These pesticides have been banned in many countries 
due to their harmful effects on the environment and 
human health. Organochlorine pesticides are highly 
toxic and can cause a range of health problems, 
including cancer, reproductive disorders, and 
neurological damage [15]. Moreover, these pesticides 
can also accumulate in the tissues of animals and be 
passed on through the food chain, leading to 
bioaccumulation and biomagnification [16]. 

Carbamate pesticides 

Carbamate pesticides are a group of chemical 
compounds that are commonly used as insecticides in 
agriculture and for other pest control purposes. They 
are less persistent in the environment than 
organochlorine pesticides and less toxic to humans 
than organophosphorus pesticides, but they can still 
pose a risk to human health and the environment [17]. 

Carbamate pesticides work by inhibiting the activity of 
the enzyme acetylcholinesterase, which is involved in 
the normal functioning of the nervous system. This can 
lead to a range of symptoms in humans, including 
headaches, dizziness, nausea, vomiting, and 
respiratory distress [18]. In severe cases, exposure to 
high levels of carbamate pesticides can lead to 
seizures and even death. Moreover, carbamate 
pesticides can be harmful to the environment, as they 
can contaminate soil, water, and air and can be toxic to 
wildlife, including birds and fish [19]. 

To minimize the risks associated with carbamate 
pesticides, it is important to use them only when 
necessary and to follow proper safety precautions, 
such as wearing protective clothing and using 
appropriate equipment [20]. It is also important to 
follow proper disposal procedures for leftover 
pesticides and their containers to prevent 
contamination of soil and water. 

Other classes of chemical pesticides 

There are several other classes of chemical 
pesticides commonly used in agriculture and for 
other pest control purposes, including: 

Pyrethroids: These are synthetic pesticides that 
are similar in structure and mode of action to 
pyrethrins, which are natural insecticides found in 
chrysanthemum flowers. Pyrethroids are widely 
used to control a variety of pests, including insects 
and mites, and they are generally considered less 
toxic to humans and the environment than many 
other classes of pesticides [21]. 

Neonicotinoids: These are a class of synthetic 
pesticides that act on the nervous systems of 
insects in a similar way to nicotine. They are widely 
used to control pests in agriculture, horticulture, and 
forestry, and they are considered to be relatively 
safe for humans and other vertebrates, but they 
have been implicated in the decline of bee 
populations and other pollinators [22]. 

Organosulfur pesticides: These are a group of 
pesticides that contain sulfur and are widely used to 
control a variety of pests, including mites, fungi, and 
insects. They are generally considered safe for 
humans and the environment, but they can be toxic 
to some non-target organisms, such as beneficial 
insects and soil microorganisms [23]. 

It is important to note that all pesticides, regardless 
of their class, can pose a risk to human health and 
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the environment if used improperly or in excessive 
amounts. Therefore, it is important to use pesticides 
only when necessary and to follow proper safety 
precautions and disposal procedures to minimize the 
risks associated with their use. 

Impact of pesticides on human health 

Pesticides are chemicals used to control or eliminate 
pests that can cause damage to crops, livestock, or 
human health. While pesticides can be effective in 
protecting crops, they can also have negative impacts 
on human health [24]. The effects of pesticide 
exposure on human health can range from short-term 
effects, such as skin irritation, headaches, and nausea, 
to long-term effects, such as cancer, reproductive 
problems, and neurological disorders [25]. 

Some pesticides are known or suspected carcinogens, 
meaning they can cause cancer in humans. Long-term 
exposure to these pesticides has been linked to an 
increased risk of cancer, including leukemia, 
lymphoma, and various solid tumors [26]. 

Pesticides can also affect the nervous system, causing 
symptoms such as headaches, dizziness, and tremors. 
Exposure to certain pesticides has been linked to 
Parkinson's disease and other neurological disorders 
[27]. 

In addition, exposure to pesticides can affect 
reproductive health. Pesticides can disrupt hormonal 
balance, leading to decreased fertility, miscarriages, 
and birth defects [28]. Children are particularly 
vulnerable to the effects of pesticides, as their 
developing bodies may be more susceptible to the toxic 
effects of these chemicals [29]. 

Overall, the impact of pesticides on human health can 
be significant and can have long-lasting effects. It is 
important to minimize exposure to pesticides whenever 
possible through measures such as using organic 
produce, washing fruits and vegetables thoroughly, and 
following safety precautions when using pesticides in 
agricultural or home settings [30]. 

Urgent need for cleaner and safer agricultural 
practices 

There is an urgent need to move towards cleaner and 
safer agricultural practices to ensure the health and 
well-being of both people and the planet. Agriculture is 
essential for food production, but the overuse of 
pesticides and fertilizers has led to serious 
environmental and health problems [31]. The use of 
pesticides and fertilizers in agriculture can contaminate 
soil, water, and air, leading to the loss of biodiversity, 
water pollution, and the destruction of ecosystems. To 
address these issues, we need to promote and adopt 
sustainable agricultural practices that reduce the use of 
synthetic pesticides and fertilizers. This can include the 
use of integrated pest management (IPM) practices, 
crop rotation, cover cropping, and other natural farming 

methods. IPM combines multiple techniques to control 
pests, including cultural, biological, and chemical 
methods, and can significantly reduce the need for 
synthetic pesticides [32]. 

We also need to invest in the research and 
development of new, safer, and more effective 
agricultural technologies and products, including 
biopesticides and organic fertilizers. These alternatives 
are often safer for human health and the environment 
and can be just as effective as synthetic pesticides and 
fertilizers [33]. 

In addition, it is important to educate farmers and 
consumers about the benefits of sustainable agriculture 
practices and the risks associated with conventional 
farming practices [34]. By promoting awareness and 
providing incentives for sustainable agriculture, we 
can create a healthier and more sustainable food 
system for the future. 

CONCLUSION 

In conclusion, there is a critical need for an 
innovative approach to pest management in 
agriculture that reduces the reliance on pesticides 
and promotes sustainable agriculture. By adopting 
IPM practices, promoting the use of alternative pest 
control methods, and strengthening regulations, we 
can protect human health and the environment while 
maintaining food security. 

In addition, proper disposal of leftover pesticides 
and their containers is important to prevent 
contamination of soil and water. Farmers, 
homeowners, and other pesticide users should 
follow proper disposal procedures and take 
advantage of hazardous waste collection programs. 

Overall, reducing the use of pesticides and 
promoting safer pest management practices are key 
steps in removing pesticides from the environment 
and protecting human health and the environment 
from the harmful effects of these chemicals. 
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