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ABSTRACT 
There is a growing global interest in sustainable food consumption to ensure food security. One significant 

factor driving this demand is the belief that consuming organic food affects Public Health (PH). This research 

examines the historical context of sustainable agriculture. This article specifically examines the impact of 

sustainable agriculture on health-related substances, pesticide residues, and contaminants in crops. It also 

explores the connections between organic food and health indicators. In Organic Farming (OF), the use of 

pesticides is often restricted or non-existent, which is different from Traditional Farming (TF) methods that 

heavily depend on pesticides to preserve crops. The notable disparities in pesticide usage between the two 

agricultural systems profoundly affect the comparative nutritional exposure, hazards, and ecological impacts 

associated with pesticides. Pesticide Usage Monitoring (PUM) information has been used to compare pesticide 

usage across organically certified and adjacent traditional farms for tomato crops. This work suggested methods 

for PR by promoting the widespread use of organic agricultural techniques. Additionally, emphasis on many 

alternatives available within organic food supply chains to further minimize the usage of pesticides, contact, 

and adverse effects on workers has been proposed to provide food security. 

1. Introduction 

Several international organizations prioritize the development of resilient food systems as a crucial 

long-term objective [1]. Varying agricultural management techniques may influence the long-term 

viability of food supply chains by potentially impacting PH, animal welfare, food security, and 

environmental sustainability [18][13]. This research examines the existing data about the connections 

between agricultural systems (traditional and organic) and PH [10]. The potential benefits to PH, 

surroundings, and increasing consumer demand are the primary factors driving some governments to 

establish targets for promoting sustainable farming in their nations [2]. The food regulations, economic 

incentives, and enhanced revenue prospects for farmers contribute to the fast growth of sustainable 

farming, which has been implemented in over 165 countries [14]. In 2021, a significant rise of almost 

three times was seen in the amount of OF land, reaching 43 million hectares. This growth included 

1.85 million farmers. However, despite this expansion, OF only accounts for 1.4% of the total 

agricultural acreage. Nevertheless, most European nations continue to see significant growth in 

expanding agricultural acreage for organic cultivation, increasing organic market shares, and average 

consumption. However, over 83% of organic suppliers are located in developing countries with the 

highest concentration of expanding marketplaces [4]. Sustainable development has been accomplished 

across various sectors, including farming and transportation [16]-[6]. The field of PH has mostly been 

associated with behavioral patterns, such as changes in nutrition and regular choice of food [7]. A 

growing issue in both emerging and wealthy nations is the often-seen shift in dietary habits leading to 

persistent Non-Communicable Diseases (NCDs) such as being overweight, cardiovascular illnesses, 

stroke, and diabetes [5]. As our lifestyle changes, the consumption of sugar and unnecessary fats grows, 

while the nutritional value of our daily meals is diminishing [12]. Adequate consumption of nutrients 

is crucial for an efficient existence and long lifespan. Malnutrition in nutrients is a significant issue in 

developing and wealthy countries. Over 3.5 billion individuals experience this nutritional deficiency 

[9]. In addition to the disorders mentioned above caused by a life of inactivity with excessive 

consumption of sugar and fat, a lack of essential nutrients in the diet also leads to reduced efficiency, 

learning difficulties, and higher death rates. Furthermore, efficient logistical assistance is imperative 

to construct a highly functional food distribution network [15]. Several recent research studies 

demonstrate the beneficial effects of consuming crop-based diets on PH [15]. The consumption of fresh 

produce has been identified as crucial in preventing cardiovascular illnesses and overweight. In 

addition to fruits, berries, and vegetables, other crop-based foods such as grains and legumes are also 

advantageous for PH [11]. Several factors may contribute to the effect on human health [8]. Crop-
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based food is often low in sugar and fat, particularly processed varieties. However, these food items 

are also abundant in nutritionally advantageous elements such as micronutrients, antioxidants, and 

bioactive molecules [17].  

PR through OF for promoting PH management and food security 

OF greatly reduces pesticide use, which greatly improves PH management and food security. By not 

using pesticides, OF limits the dangerous chemicals people are exposed to. This lowers the number of 

health problems related to pesticides, such as cancer, hormone change, and neurological conditions. 

OF methods, like alternating crops, poly cultivation, and using natural enemies, also help keep the earth 

healthy and full of different plants and animals [3]. This makes food systems sturdier and more long-

lasting. Less use of chemicals also helps keep the surroundings clean, protecting water sources from 

contamination and keeping beneficial pest populations alive. In the end, OF helps ensure food security 

by growing safe, healthy, and nutritious food, safeguarding the health of farmers and the public, and 

guaranteeing long-term agricultural output. This all-around method fits PH's objectives and will help 

build a better community and a more stable future. 

  

Fig. 1 (a) Late blight disease in tomato. (b) A plot of land, spanning 25 acres is dedicated to 

cultivating organic tomatoes 

Pest control issues decrease in frequency and become easier to identify and conquer on sustainable 

farms that are properly managed. Occasionally, new issues emerge that need system modifications and 

creativity to regain a satisfactory degree of control. However, flexible and assertive management can 

often solve these obstacles without relying heavily on pesticide use or returning to traditional 

cultivation methods. At times, particular sections on organic vegetable and fruit fields have complete 

crop failures, as seen in Fig. 1, which depicts an organic tomato crop affected by late blight 

disease shortly before harvesting. A 25-acre plot of organic tomatoes, with a value exceeding fifty 

million US dollars, was completely destroyed by late blight only just a few days before the scheduled 

harvest. Notwithstanding this setback, this multifaceted enterprise yielded robust revenues from the 

roughly 20 other crops cultivated on the site. 

PR-driven consumer choices 

Consumer studies indicate that the biggest motivation for individuals to convert to organic foods is the 

intention to decrease their exposure to pesticides in their diet. The Sustainability Working Group's 

"Dirty Dozen" and "Clean 15" lists have increased awareness about residues in different foods. These 

lists have assisted customers in recognizing that certain fruits and vegetables usually have no traces of 

pesticides. In contrast, others have four or more residues, and a few have ten or more. The analyses 

and hazards leftovers pose often vary between locally grown and imported commodities. Opting for 

organically produced food is the most effective way to reduce pesticides and associated risks 

significantly in our food.  

Advancements in medical studies, toxicology, and epidemiology are now being made to determine 

how pesticide residues lead to negative health effects. Four health problems need more organized and 

targeted study, and they are likely to increase customers' motivation to choose organic brands:  

• Effects on human reproduction and offspring growth, particularly on the neurological, 
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immunological, and reproductive organs.  

• Pesticide concentrations have been linked to an increased risk of cancer, particularly blood and brain 

malignancies in youngsters.  

• The potential effects of long-term pesticide exposure on the structure and functioning of an 

individual's gastrointestinal microbiome.  

• The degree to which early pregnancy pesticide exposure may cause inherited genetic changes that 

raise the likelihood of adult-onset diseases, sexual anomalies, or other PH issues.  

DHI to ensure food security and PH 

The pesticide residue was generated using the Dietary Hazard Indicator (DHI) approach. The DHI 

value is a ratio that represents the amount of pesticide found in one serving of food compared to the 

maximum permissible level set by the US Environmental Protection Agency (EPA). The maximum 

permitted level is the highest amount of pesticide found in the food without causing problems with 

prolonged exposure. The DHI system utilizes residual pesticide data from the US Pesticide Monitoring 

Initiative to determine the average residue content for a specific combination of food and pesticide. 

This calculation is based on the average residue levels of every specimen with reported residues 

(average of the positives; %𝑃). The average residue levels (𝐴𝑣𝑔_𝑅𝑒𝑠) are used in conjunction with the 

mass of one portion of food (𝑃𝑜𝑟) and an individual's body mass (𝐵𝑀) to compute three DHI values:  

𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑆𝑎𝑚𝑝𝑙𝑒 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 (𝐷𝐻𝐼 − 𝐴𝑣𝑔)  =  (𝐴𝑣𝑔_𝑅𝑒𝑠 ×  𝑃𝑜𝑟)/(𝐿𝑅𝐷 ×  𝐵𝑀) (1) 
𝐹𝑜𝑜𝑑 𝑆𝑢𝑝𝑝𝑙𝑦 (𝐹𝑆) − 𝐷𝑅𝐼 =  (𝐴𝑣𝑔_𝑅𝑒𝑠 ×  𝑃𝑜𝑟)/( 𝐿𝑅𝐷 ×  𝐵𝑀)  ×  %𝑃 =  𝐷𝐻𝐼 − 𝐴𝑣𝑔 ×  %𝑃
           (2) 
𝐼𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙 𝑆𝑎𝑚𝑝𝑙𝑒 𝐷𝐻𝐼 =  (𝑃𝑒𝑠𝑡𝑖𝑐𝑖𝑑𝑒 𝑙𝑒𝑣𝑒𝑙 ×  𝑃𝑜𝑟)/( 𝐿𝑅𝐷 ×  𝐵𝑀)   (3) 
Within these equations, the term Lasting Reference Dose (LRD) might be substituted by Lasting 

Population Adjusted Dose (LPAD) or other Acceptable Daily Intake (ADI), depending on the context. 

The DHI readings are dimensionless since they represent the ratio between the weights of two 

pesticides. The DHI can monitor and analyze residues and risk levels in food based on several factors, 

such as the kind of pesticide used, whether the food is produced organically or conventionally, whether 

it is locally grown or imported, and any combination of these selection criteria. 

2. Results and discussion 

We used the PUM information to compare pesticide usage across organically certified farms and 

adjacent traditional farms for tomato crops. We assessed the quantity of Treated Hectares (THa), the 

amount of the vital component used, and the usage rates in both kilograms per THa and kilograms per 

Planted Hectare (PHa). We assessed the proportion of THa relative to the total PHa during a single 

crop generation period. The tomato database included 100 organically grown fields with a mean area 

of 25.4 hectares and 480 traditional fields with a mean area of 28.1 hectares.  

Fig. 2 shows the pesticide usage on tomato crops. In TF, 0.19 kg/ha of insecticides are used, but 0.56 

kg/ha are used in OF, which is much more. In contrast, 0.58 kg/ha of fungicides are used in TF, but 

only 0.04 kg/ha are used in OF. Herbicides are only used in TF at a rate of 1.19 kg/ha. No herbicides 

are used in OF. Crop Growth Regulators (CGR) are also used at 0.72 kg/ha in TF and 0.02 kg/ha in 

OF, as shown in Fig. 2(a). These numbers show that even though OF might use fewer pesticides, like 

fungicides and herbicides, it might use more of others, like insecticides, to compensate for the lack of 

chemicals. This method improves food security and sustainability while protecting PH by lowering the 

total amount of chemicals in the environment and food supply. 
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Fig. 2 Pesticide usage on tomato crop. (a) Application rate per PHa (b) % of PHa treated 

TF used herbicides in 260% of the grown fields, but OF only used them in 94%. Regarding fungicides, 

TF covered 192% of the fields, but OF only covered 5%. 230% of traditional farmers used herbicides, 

but none of the farmers who carried out OF did. CGR, on the other hand, had a 20% treatment rate in 

OF compared to 10% in TF, as shown in Fig. 2(b). This information shows that using OF methods 

significantly lowers the use of pesticides, especially fungicides and herbicides. This can help improve 

PH and have a smaller negative effect on the environment. 

3. Conclusion and future scope 

This study analyzes the historical background of sustainable agriculture, the notable chemicals that 

affect PH due to PR initiatives, and the variations in PH-related components present in crops. 

Moreover, this paper especially investigates the influence of sustainable agriculture on health-related 

compounds, pesticide residues, and toxins in crops. This study proposed strategies for PR by 

advocating for the broad adoption of organic agriculture practices. The findings indicate that although 

OF may reduce the usage of some pesticides, such as fungicides and herbicides, it may compensate for 

this by using more insecticides to compensate for the absence of synthetic chemicals. This approach 

enhances food security and sustainability by reducing the overall quantity of chemicals in the 

environment and food chain, safeguarding PH. 
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