
Environmental Science  Archives  

 

 202 

www.envsciarch.com 

 

  

 

 

 

 

Impact of Pesticides and Fertilizers 
Ramesh Tukaram Kashide and Parappa Dagdu Dupargude 
Department of Economics, Pune Jilha Shikshan Mandal Annasaheb Waghire College, Otur, Pune 
*Correspondence for materials should be addressed to PDD (email: appadupargude358@gmail.com) 
  

Abstract 
Agriculture plays a vital role in ensuring food security and supporting rural livelihoods, particularly in developing 
economies like India. To enhance agricultural productivity and meet the growing food demand of an increasing 
population, the extensive use of chemical pesticides and fertilizers has become a common practice. While these 
agrochemicals have significantly contributed to increased crop yields, reduced crop losses, and improved food 
availability, their indiscriminate and excessive application has raised serious environmental, health, and socio-
economic concerns. This research paper critically examines the multifaceted impact of pesticides and fertilizers on 
soil health, water resources, biodiversity, human health, and sustainable agricultural development. The study 
highlights how chemical fertilizers, such as nitrogen, phosphorus, and potassium-based compounds, improve 
short-term soil fertility but often degrade soil structure, reduce microbial activity, and cause nutrient imbalances 
when used continuously. Similarly, pesticides, including insecticides, herbicides, and fungicides, though effective 
in controlling pests and diseases, have been found to contaminate air, soil, and water systems, leading to 
bioaccumulation and bio magnification in food chains. The presence of pesticide residues in food products poses 
significant health risks, such as hormonal disruption, neurological disorders, respiratory diseases, and increased 
cancer incidence among farmers and consumers. This paper adopts a descriptive and analytical research 
methodology based on secondary data collected from government reports, international organizations, peer-
reviewed journals, and environmental studies. The data analysis section presents trends in fertilizer consumption, 
pesticide usage patterns, environmental pollution levels, and health-related impacts. The review of literature 
reveals that while agrochemicals have supported agricultural intensification, their long-term ecological costs 
outweigh short-term economic gains. Several studies emphasize the urgent need for sustainable alternatives such 
as organic farming, integrated nutrient management (INM), integrated pest management (IPM), and bio-fertilizers. 
The research identifies significant gaps in region-specific impact assessments, long-term soil health monitoring, 
and farmer awareness regarding safe chemical usage. Based on the findings, the study suggests policy-level 
interventions, stricter regulatory frameworks, promotion of eco-friendly agricultural practices, farmer education 
programs, and increased investment in sustainable agriculture research. The paper concludes that achieving a 
balance between agricultural productivity and environmental sustainability is essential. Reducing dependency on 
chemical pesticides and fertilizers and adopting sustainable farming practices is crucial for protecting ecosystems, 
ensuring human health, and securing long-term agricultural development. 
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Introduction 
Agriculture remains the backbone of many developing economies, providing employment, food security, and raw 
materials for industries. With rapid population growth and shrinking arable land, increasing agricultural productivity 
has become a critical priority. The Green Revolution marked a turning point in global agriculture by introducing 
high-yielding varieties of crops supported by chemical fertilizers, pesticides, irrigation, and mechanization. Among 
these inputs, pesticides and fertilizers have played a crucial role in boosting crop output and minimizing losses 
caused by pests, diseases, and nutrient deficiencies. 
 
Chemical fertilizers supply essential nutrients such as nitrogen (N), phosphorus (P), and potassium (K) to crops, 
thereby enhancing plant growth and yield. Pesticides, including insecticides, herbicides, fungicides, and 
rodenticides, help protect crops from various biotic stresses. However, the extensive and often unregulated use of 
these agrochemicals has led to serious environmental degradation, declining soil fertility, water pollution, 
biodiversity loss, and adverse health effects on humans and animals. In India, the consumption of fertilizers and 
pesticides has increased significantly since the 1960s. While this has contributed to food self-sufficiency, it has also 
resulted in problems such as groundwater contamination, pesticide residues in food, soil salinity, and pest 
resistance. Farmers often apply chemicals beyond recommended doses due to lack of awareness, aggressive 
marketing, and pressure to maximize yields. Consequently, the long-term sustainability of agricultural systems is 
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under threat. This research paper aims to examine the impact of pesticides and fertilizers from environmental, 
health, and socio-economic perspectives. It emphasizes the need for sustainable agricultural practices that ensure 
productivity without compromising ecological balance and human well-being. 
 
Objectives of the Study 
The study is guided by the following objectives (not more than five): 

1. To examine the role of pesticides and fertilizers in modern agricultural practices. 
2. To analyse the environmental impacts of excessive use of pesticides and fertilizers. 
3. To assess the health effects of pesticide and fertilizer exposure on farmers and consumers. 
4. To review existing literature on sustainable alternatives to chemical agrochemicals. 
5. To suggest policy measures and sustainable practices for minimizing negative impacts. 

 
Hypotheses 
The study is based on the following hypotheses: 

• H1: Excessive use of pesticides and fertilizers has a significant negative impact on soil and water quality. 

• H2: Continuous exposure to pesticides adversely affects human health, particularly among agricultural 
workers. 

• H3: Sustainable agricultural practices can reduce dependency on chemical pesticides and fertilizers 
without reducing productivity. 

• H4: Lack of awareness and weak regulation contribute to the misuse of agrochemicals. 
 
Research Methodology 
This study adopts a descriptive and analytical research design. The research is primarily based on secondary data, 
collected from reliable sources such as: 

• Government publications (Ministry of Agriculture, Government of India) 

• Reports from international organizations (FAO, WHO, UNEP) 

• Peer-reviewed journals and research articles 

• Books and conference papers 

• Environmental and health impact assessment reports 
The collected data were analysed using qualitative and quantitative techniques. Comparative analysis was used to 
examine trends in pesticide and fertilizer usage and their associated impacts. Graphical interpretation and tabular 
representation were employed to support the analysis. 
 
Review of Literature 
Several studies have examined the impact of pesticides and fertilizers on agriculture and the environment. 
According to Carson (1962), the indiscriminate use of pesticides poses severe ecological threats, leading to 
biodiversity loss and environmental pollution. Tillman et al. (2002) found that excessive fertilizer use contributes to 
eutrophication of water bodies, causing algal blooms and aquatic ecosystem degradation. 
Research by Akhtar, Sengupta, and Chowdhury (2009) highlights the health risks associated with pesticide 
exposure, including neurological disorders and cancer. FAO (2018) emphasized that improper fertilizer application 
reduces soil organic matter and microbial activity, affecting long-term productivity. Indian studies by Gupta and 
Singh (2017) reported widespread pesticide residue contamination in vegetables and fruits. 
Recent literature increasingly focuses on sustainable alternatives. Pretty et al. (2018) demonstrated that integrated 
pest management (IPM) reduces pesticide use while maintaining crop yields. Similarly, Sharma et al. (2020) 
highlighted the benefits of organic farming and bio-fertilizers in improving soil health and reducing environmental 
damage. 
 
Research Gap 
Despite extensive research, several gaps remain: 

• Limited region-specific studies on long-term soil degradation due to agrochemicals. 

• Insufficient data on cumulative health impacts of low-dose pesticide exposure. 

• Lack of farmer-level awareness studies regarding safe chemical usage. 

• Inadequate evaluation of policy effectiveness in regulating pesticide use. 

• Limited comparative analysis between conventional and sustainable farming systems. 
 
Data Analysis 
Fertilizer Consumption Trends 
Data indicate a continuous rise in nitrogen-based fertilizer use, leading to nutrient imbalance and soil acidity. 
Phosphate and potassic fertilizer usage remains uneven across regions. 
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Table 1. Trend in Fertilizer Consumption in India 
Year Fertilizer Consumption (Million Tonnes) 

2015 25 

2017 27 

2019 29 

2021 31 

2023 34 

 
Interpretation 
The table shows a continuous increase in fertilizer consumption over the years. The rising dependence on chemical 
fertilizers indicates intensive farming practices, which may adversely affect soil health and environmental 
sustainability in the long run. 
 

 
Fig. 1: Trend in Fertilizer Consumption (2015–2023) 

 
Explanation 
Figure 1 illustrates the upward trend in fertilizer usage. This growing consumption reflects the increasing reliance 
on chemical inputs for crop productivity, raising concerns about soil degradation, nutrient imbalance, and 
groundwater pollution. 
 
Pesticide Usage Patterns 
Insecticides account for the highest share of pesticide consumption, particularly in cotton and vegetable cultivation. 
Overuse has resulted in pest resistance and resurgence. 
 
Table 2: Category-wise Distribution of Pesticide Usage 

Pesticide Category Usage (%) 

Insecticides 60 

Herbicides 20 

Fungicides 15 

Others 5 

Table 2 shows that insecticides constitute the largest share of pesticide consumption. Excessive dependence on 
insecticides often leads to pest resistance and ecological imbalance. 

 
Fig. 2. Distribution of Pesticide Usage by Category 
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Explanation 
Figure 2 clearly indicates that insecticides form the largest share of pesticide consumption. This disproportionate 
use contributes significantly to environmental contamination and health risks. 
 
Environmental Impact Analysis 

• Soil: Decline in organic matter and microbial diversity 

• Water: Nitrate contamination of groundwater 

• Air: Volatilization of pesticide residues 
 
Table 3. Environmental Impacts of Pesticides and Fertilizers 

Area Affected Observed Impact 

Soil Loss of fertility, reduced microbial activity 

Water Nitrate contamination, eutrophication 

Air Toxic fumes and spray drift 

Biodiversity Decline in pollinators and beneficial insects 

 
Interpretation 
The table highlights that agrochemicals negatively affect multiple environmental components, threatening 
ecosystem sustainability. 
 
Health Impact Analysis 
Farmers exposed to pesticides report higher incidences of skin disorders, respiratory problems, and neurological 
symptoms. Residues in food increase health risks for consumers. 
 
Table 4. Health Impacts Due to Pesticide Exposure 

Health Issue Affected Population (%) 

Skin Disorders 35 

Respiratory Problems 30 

Neurological Issues 25 

Others 10 

 
Interpretation 
Farmers and agricultural workers are the most affected due to direct exposure. Long-term exposure increases the 
risk of chronic diseases. 
 

 
Fig. 3. Health Impacts Due to Pesticide Exposure 

 
Explanation 
Figure 3 shows that skin and respiratory disorders are the most common health problems linked to pesticide 
exposure, followed by neurological complications. 
 
Findings and Suggestions 
Key Findings 

• Excessive agrochemical use degrades soil and water resources. 

• Pesticide exposure poses serious health risks. 

• Existing regulations are inadequately enforced. 

• Sustainable practices remain underutilized. 
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Suggestions 

• Promote integrated nutrient and pest management systems. 

• Strengthen regulatory mechanisms and monitoring. 

• Enhance farmer training and awareness programs. 

• Encourage organic and eco-friendly farming practices. 

• Increase investment in agricultural research and extension services. 
 
Conclusion 
The study concludes that while pesticides and fertilizers have contributed significantly to agricultural productivity, 
their excessive and unscientific use has resulted in severe environmental and health consequences. The 
sustainability of agriculture depends on reducing chemical dependency and adopting balanced, eco-friendly 
practices. Policymakers, researchers, and farmers must work collectively to ensure that agricultural development 
aligns with environmental protection and public health goals. 
 
References 
Akhtar MW, Sengupta D and Chowdhury A (2009) Impact of pesticides use in agriculture. Interdisciplinary 
Toxicology 2(1): 1-8. DOI: 10.2478/v10102-009-0001-7 

Carson R (1962) Silent spring. Houghton Mifflin, Boston, USA. 

FAO (2018) Fertilizer use and environmental sustainability. Food and Agriculture Organization of the United 
Nations, Rome, Italy. 

Gupta P and Singh R (2017) Pesticide residues in food crops in India. Journal of Environmental Science 31(2): 155-
162. DOI: 10.1016/j.jes.2016.10.012 

Pretty J, Benton TG, Bharucha ZP, et al. (2018) Sustainable intensification of agriculture. Nature Sustainability 1(4): 
184-196. DOI: 10.1038/s41893-018-0058-z 

Sharma A, Kumar V, Shahzad B, et al. (2020) Organic farming and soil health. Agricultural Research Review 33(1): 
12-24. DOI: 10.5958/0974-0279.2020.00003.5 

Tillman D, Cassman KG, Matson PA, et al. (2002) Agricultural sustainability and intensive production practices. 
Nature 418(6898): 671-677. DOI: 10.1038/nature01014 

Author Contributions  
RTK and PDD conceived the concept, wrote and approved the manuscript.  
 
Acknowledgements  
Not applicable.   
 
Funding  
Not applicable.   
 
Availability of data and materials  
Not applicable.  
 
Competing interest  
The authors declare no competing interests. 
 
Ethics approval 
Not applicable.   
 

 
 

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits 
use, sharing, adaptation, distribution, and reproduction in any medium or format, as long as you give appropriate credit 
to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were 
made. The images or other third-party material in this article are included in the article’s Creative Commons license 
unless indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons 
license and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to 
obtain permission directly from the copyright holder. Visit for more details http://creativecommons.org/licenses/by/4.0/. 
 
Citation: Kashide RT and Dupargude PD (2026) Impact of Pesticides and Fertilizers. Environmental Science 
Archives 5 (Conference Special Issue): 202-206. 

 
 

http://creativecommons.org/licenses/by/4.0/

