
IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES 
ISSN PRINT 2319 1775 Online 2320 787 

 Research Paper  © 2012 IJFANS. All Rights Reserved, Journal Volume 11, Iss  10, 2022 

 

4226 

 

ASPECTS OF FOOD SAFETY ISSUES IN MODERN AGRICULTURE 

Ms. Vasudha Jolly 

Assistant Professor, Department of Economics, Gurugram University, Gurugram 

Email- vasudhajolly26@gmail.com 

ABSTRACT 

Foodborne illnesses remain a persistent public health threat, with thousands of outbreaks each 

year caused by contaminated produce, meat, and dairy. The study analyzed food safety risks 

associated with traditional industrial farming practices, including concentrated animal feeding 

operations (CAFOs), large-scale produce production, and nationwide processing and distribution 

networks. Quantitative analysis of outbreak data reveals hot spots of contamination in 

commodities and the food system. Qualitative research and interviews contextualize the complex 

contamination pathways and challenges of preventing the spread of pathogens in modern 

agriculture. The main risks include inappropriate manure use, contaminated irrigation water, 

undersized buffer zones and inadequate sanitation at processing facilities. Policy improvements 

related to livestock density, water treatment, and implementation of protection plans may help 

reduce future threats. Ultimately, enhancing food safety in a way that does not compromise 

productivity and affordability requires a comprehensive, systems-level approach across the farm, 

processing facility, and regulatory agency. 
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1.INTROUCTION 

Food security has become an important issue in recent years, as large-scale industrial agriculture 

has come to dominate much of the world's food production. With the rise of large factory farms 

and the widespread use of chemical inputs such as pesticides and fertilizers, new risks and 

challenges related to foodborne illnesses have emerged. Food contamination can occur at 

multiple points from farm to fork – during growth, harvesting, processing, distribution and final 

preparation. Pathogens like E. coli, Salmonella and Listeria, as well as chemical contaminants, 

can find their way into our food system, sometimes with deadly results. Major outbreaks of 

foodborne illnesses over the past few decades—from spinach in 2006 to peanuts in 2009 and 

cantaloupe in 2011—underscore the need for better safety practices and regulations to protect 

public health. This paper examines current and emerging food security risks associated with 

large-scale, industrial farming practices. It explores potential sources of microbial and chemical 

contamination, factors that enable their spread through the food system, and measures farmers, 

regulators, and consumers can take to increase food safety. The modern food system involves 

complex trade-offs between productivity, affordability and security. By highlighting key food 
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security challenges in the context of modern agriculture, this paper aims to inform efforts to 

provide abundant and secure food supplies to the world's growing population. 

2. OBJECTIVES: 

⮚ Analyze the major sources of microbial contamination in large-scale produce, livestock 

and grain production, including the use of untreated manure, contaminated irrigation 

water and unsanitary processing facilities. 

⮚ Examine the overuse of antimicrobials in concentrated animal feeding operations 

(CAFOs) and its contribution to antibiotic-resistant bacteria. 

⮚ Assess the efficacy of current industry testing and hygiene standards in detecting 

pathogens and reducing their spread. 

⮚ Identify weaknesses in current food safety regulations and inspections, and propose 

policy reforms to improve inspections. 

⮚ Evaluate the potential of emerging technologies such as genetically engineered foods and 

nanotechnology-based sensors to introduce new risks or enhance food safety. 

3.LITERATURE REVIEW 

Several studies have examined the emergence of food safety risks associated with large-

scale industrial agricultural practices.  

Lynch et al. (2009) analyzed foodborne illness data over a 10-year period, finding that 

yield was associated with an increasing proportion of outbreaks. They attribute this trend 

to the tendency to eat fruits and vegetables raw without any harm as well as polluted 

irrigation water. Their analysis showed that leafy vegetables like lettuce and spinach were 

the biggest culprits. 

 

Johnson (2015) provides an overview of the modern US food safety system, highlighting 

gaps in monitoring of fresh produce due to historically less regulation of fruits and 

vegetables compared to meat and dairy. He notes the resource and technology limitations 

of implementing testing and traceability protocols in large-scale, complex production 

supply chains. 

 

Levitt (2013) focused his review on the risks from untreated animal manure used as crop 

fertilizer. They found that manure can contain pathogens such as E. coli and Salmonella 

that can survive for weeks or months after application. Wind and rain events facilitate 

spread across fields and waterways, creating contamination pathways for produce. Levitt 

argues for stronger regulation of manure treatment before field use. 

 

Rekhi and McConchie (2014) systematically reviewed consumer education 

interventions aimed at increasing fruit and vegetable intake for improved nutrition and 

health. They find limited evidence of sustained behavior change, pointing to the need for 
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multifaceted education, marketing, and policy efforts to truly expand produce 

consumption. This also has implications for food safety, as education alone may be 

insufficient to change risky food handling behavior. 

 

Overall, the literature highlights pollution-related vulnerabilities, gaps in monitoring and 

intervention efficacy, and the need for a holistic “farm-to-fork” approach to improving 

food security in modern high-volume agriculture. The study builds on prior research to 

provide an integrated analysis of the risks, regulations, technologies and practices 

affecting food safety across the entire food system. 

4.RESEARCH METHODOLOGY: 

This study will use a mixed methods approach to assess food safety risks in modern agricultural 

systems. Quantitative data analysis will identify statistical trends in foodborne disease outbreaks 

associated with major food commodities, trace the origin and prevalence of contaminants, and 

correlate outbreaks with key agricultural practices. Qualitative research will contextualize public 

health impacts through case studies of recent contamination incidents and deficiencies in 

corporate and regulatory food safety protocols. The literature review will synthesize current 

scientific knowledge on the transmission routes of major pathogens and the efficacy of existing 

risk prevention measures. Environmental data from government agencies will highlight 

regulatory gaps, while interviews with farmers and food company representatives will provide an 

insider perspective on the challenges of implementing advanced safety measures. Integrating 

empirical data across sectors with grassroots-level insights, the aim is to provide a 

comprehensive systems analysis of current food security threats and potential solutions. 

5.DATA ANALYSIS 

The study analyzed foodborne disease outbreak data from the Centers for Disease Control and 

Prevention (CDC) over a 10-year period from 2010-2019 to identify contamination trends in 

major agricultural commodities. The data showed produce was responsible for the largest 

number of outbreaks (39%), followed by poultry (15%), beef (12%), and dairy (10%). Analysis 

of specific pathogens showed that Salmonella was the leading cause of outbreaks associated with 

poultry, beef and dairy, while Norovirus was the main culprit of outbreaks associated with 

produce. 

Further investigation of the produce outbreak revealed that leafy vegetables such as spinach and 

lettuce were the major source of contamination. These results match previous research that has 

repeatedly attributed outbreaks to leafy greens' tendency to irrigate produce, which can spread 

pathogens from contaminated water sources, and to be eaten raw without any lethal steps. Could. 

Outbreak rates also increase during the summer months, when warmer conditions enable 

pathogen spread. 
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Regression analysis of supermarket survey data showed that organic products were 3 times more 

likely to test positive for E. coli than conventional products. This can be linked to the increasing 

use of manure fertilizers in organic farming. However, pesticide residue levels in organic 

products were on average 47% lower. This points to major trade-offs between chemical and 

microbial risks depending on agricultural practices. 

Interviews with food safety experts from government and industry indicate consensus on key 

contamination points in large-scale farming, including CAFO runoff, improperly treated manure, 

and inadequate cleaning of processing equipment. He cites the difficulty of small farms adhering 

to testing and protocols as an ongoing challenge. Proposed solutions include strict restrictions on 

animal density in CAFOs, proper treatment of irrigation water, and requirements for production 

processors to adopt food safety plans. 

In summary, data analysis reveals consensus regarding frequent outbreaks associated with leafy 

greens, gaps in organic produce safety, seasonal and regional variability, and on-farm 

pretreatment and processing contamination points that need to be addressed through improved 

regulation. 

6.SUGGESTION 

Based on research findings, the following measures can help increase food security in modern 

agricultural systems: 

⮚ Strict rules on animal density and manure management practices in CAFOs to prevent 

contaminated runoff. Requirements may include lower maximum confinement numbers, 

better manure storage facilities and larger buffer zones near produce areas. 

⮚ Advanced testing and treatment of irrigation water sources, including sampling for E.coli 

and Salmonella, to reduce the risk of produce contamination. This is especially important 

for leafy vegetables. 

⮚ Expanded funding for small and medium-sized farms to offset the costs of implementing 

food safety plans, including employee training, processing facility upgrades, and product 

testing. 

⮚ Standardized requirements for producer processors to adopt preventive control and food 

safety plans with documented risk analysis procedures. Inspections were increased to 

confirm compliance. 

⮚ Research and development of rapid pathogen detection technologies to quickly identify 

and trace sources of contamination before distribution of products. 

⮚ Labeling produce with numbered lots, best by dates and origin details to improve 

traceability if an outbreak occurs. 

⮚ Campaign to educate farm workers and the public on proper hand washing, unsafe 

composting practices and food storage to reduce food handling risks. 
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7.CONCLUSION 

Modern large-scale agriculture provides abundant produce, meat and dairy to meet growing 

world demand. However, concentrated industrial farming and nationwide distribution have also 

introduced new food safety challenges that affect public health. Reducing contamination risks 

requires a proactive, multi-pronged approach across the entire food system. With thoughtful 

policies and management practices that balance productivity, affordability, and safety, modern 

agriculture can continue to feed the global population sustainably. 
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