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Abstract:  Soil has a significant impact on human health, whether favourable or negative, direct or indirect. 

The nutrients in our food supply and medicines like antibiotics come mostly from the soil. Health issues, 

however, might result from nutrient imbalances and the presence of human pathogens in the soil biological 

community. Additionally, due to anthropogenic activity or natural conditions, numerous areas have dangerous 

quantities of certain metals or chemical compounds in soil. Urban areas' soils have drawn more attention 

recently, and they also present a lot of issues and problems for human health. Numerous metals, in particular 

Ni, Cu, Zn, and Cd, are responsible for heavy metal pollution of the soil. It has been stated that some heavy 

metals, such as Mg, Ca, Zn and Fe, are important to human health, and daily dietary and pharmaceutical 

allowances have been suggested. Others, however, including Pb, Cd, As, and methylation forms of mercury, 

have been reported to have no recognised biological significance in human physiology and biochemistry and 

to be dangerous even at extremely low quantities. The diversity, population size, and overall activity of the 

soil microbial communities alter as a result of heavy metals' harmful effects on soil microorganisms. The 

implications of soil toxicity on human health are discussed in the study, along with its causes. A basic human 

right for both the present and future generations is healthy soil. Agriculture yields are decreased by soil 

degradation, which also jeopardises farmers' livelihoods. Nutrient-depleted soil is incapable of supporting 

either crops or plants that stop desertification. A consistent food supply and biodiversity depend on healthy 

soil. Widespread poverty and sluggish economic growth are results of soil loss. It is essential to assess soil 

toxicity and develop soil management strategies to pass down better quality soil to future generations in order 

to fight poverty, increase food security, and maintain biodiversity. 

Index Terms - Anthropogenic; Pathogens; Biodiversity; Microorganisms. 

I. INTRODUCTION 

 

Soil is a crucial component of the environment and plays a vital role in supporting life on Earth. However, 

soil can also be contaminated with toxic substances that can have adverse effects on human health. Soil toxicity 

refers to the presence of harmful substances in soil that can have a negative impact on human health and the 

environment. These substances can be naturally occurring or can result from human activities such as industrial 

processes, agriculture, and waste disposal. The toxicity of soil can result in a range of health problems, 

including cancer, neurological damage, respiratory problems, and skin irritation. In this research paper, the 

focus will be on soil toxicity and its effects on human health, including the sources of soil toxicity, the types 

of toxic substances found in soil, the health effects associated with exposure to these substances, and the 

measures that can be taken to prevent soil toxicity and its adverse effects on human health. 
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II. SOURCES OF SOIL TOXICITY 

 

There are several sources of soil toxicity, including: 

 

Natural sources: Some substances, such as heavy metals, are naturally occurring in soil. These substances can 

accumulate in soil over time and become toxic when their levels become too high. 

Industrial activities: Industries, such as mining, can release toxic substances into soil through their operations, 

leading to soil toxicity. 

Agricultural activities: Agriculture can also contribute to soil toxicity through the use of pesticides and 

fertilizers, which can leach into soil and contaminate it. 

Waste disposal: Improper disposal of hazardous waste can lead to soil toxicity, as toxic substances can leach 

into soil and contaminate it. 

Contaminated groundwater: Groundwater can become contaminated with toxic substances, which can then 

spread to soil. 

 

 

III. TOXIC SUBSTANCES IN SOIL 

 

Soil can be contaminated with a wide range of toxic substances, including heavy metals, pesticides, 

industrial chemicals, and radionuclides. Heavy metals such as lead, cadmium, and mercury can be found in 

soil due to industrial activities and mining operations (Nriagu, 1980). Pesticides, including herbicides, 

insecticides, and fungicides, are widely used in agriculture and can also contaminate soil (Gimeno et al., 

2015). Industrial chemicals, such as polychlorinated biphenyls (PCBs) and polycyclic aromatic hydrocarbons 

(PAHs), can also be found in soil due to their widespread use in industry (Vijver et al., 2003). Radionuclides, 

such as uranium and radium, can be present in soil due to the release of radioactive materials from nuclear 

power plants (Lemly, 2002). 

 

There are several toxic substances that can be found in soil, including: 

 

Heavy metals: Heavy metals, such as lead, mercury, and cadmium, can be toxic when they accumulate in soil. 

These substances can cause a range of health problems, including neurological damage and cancer. 

Pesticides: Pesticides, such as DDT, can be toxic when they accumulate in soil and can cause health problems, 

including cancer and reproductive problems. 

Polycyclic aromatic hydrocarbons (PAHs): PAHs are a group of chemicals that can be found in soil as a result 

of industrial processes and waste disposal. PAHs can cause a range of health problems, including cancer. 

Organic compounds: Organic compounds, such as benzene and toluene, can be toxic when they accumulate 

in soil. These substances can cause health problems, including respiratory problems and neurological damage. 

 

IV. EFFECTS OF SOIL TOXICITY ON HUMAN HEALTH 

 

Soil toxicity can have a range of negative effects on human health, including carcinogenic effects, 

neurological effects, and respiratory effects. Carcinogenic effects can occur due to exposure to toxic 

substances in soil, such as PAHs and PCBs, which have been linked to an increased risk of cancer (Gimeno 

et al., 2015). Neurological effects, such as learning and memory impairments, can occur due to exposure to 

heavy metals, such as lead and mercury, which can cross the blood-brain barrier and cause damage to the 

nervous system (Nriagu, 1980). Respiratory effects can occur due to the inhalation of toxic particles in soil, 

such as asbestos, which can cause lung cancer and mesothelioma (Hodgson & Darnton, 2000). 

 

Exposure to soil toxicity can result in other major health problems, including: 

 

Respiratory problems: Exposure to toxic organic compounds in soil can cause respiratory problems, including 

difficulty breathing and chest tightness. 

Skin irritation: Exposure to toxic substances in soil can cause skin irritation, including rashes and itching. 

Reproductive problems: Exposure to pesticides in soil can cause reproductive problems, including infertility 

and birth defects. 
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V. MEASURES TO PREVENT SOIL TOXICITY  

 

Soil toxicity is a serious problem that can have harmful effects on plants, animals, and humans. Toxic soil 

contains dangerous levels of pollutants and contaminants, which can lead to reduced soil fertility, reduced 

crop yields, and health problems for those who come into contact with it. Therefore, it is essential to take 

measures to prevent soil toxicity. This essay will discuss some of the most effective measures to prevent soil 

toxicity, supported by citations and references. 

 

One of the most effective measures to prevent soil toxicity is to reduce the use of chemicals in agriculture. 

Chemical fertilizers and pesticides contain toxic chemicals that can contaminate the soil and water. Therefore, 

farmers should adopt organic farming practices that use natural fertilizers and pesticides. Research has shown 

that organic farming reduces soil toxicity and improves soil quality (Sathya et al., 2012). Additionally, 

integrated pest management techniques can also help reduce the use of chemical pesticides and prevent soil 

toxicity (Sathya et al., 2012). 

 

Another measure to prevent soil toxicity is to reduce the use of heavy metals in industries. Heavy metals such 

as lead, cadmium, and mercury can accumulate in the soil and contaminate it. Therefore, industries should 

adopt sustainable practices that reduce the use of heavy metals and promote the use of alternative materials 

(Kong et al., 2012). Additionally, the use of phytoremediation techniques can help remove heavy metals from 

contaminated soil (Kong et al., 2012). 

 

Proper waste disposal is another important measure to prevent soil toxicity. Landfills and other waste disposal 

sites can contaminate the soil with toxic chemicals and pollutants. Therefore, waste disposal should be done 

in a way that minimizes soil contamination. Recycling and composting can reduce the amount of waste that 

is sent to landfills and help prevent soil contamination (Sathya et al., 2012). 

 

VI. CONCLUSION 

 

Soil toxicity is a significant concern for human health, as toxic substances in soil can cause a range of 

negative effects, including carcinogenic effects, neurological effects, and respiratory effects. It is crucial that 

proper measures are taken to reduce the levels of toxic substances in soil and to prevent exposure to these 

toxic substances. This can include regulation of industrial activities and the use of pesticides, as well as the 

implementation of best practices for the management of contaminated sites. Further research is also needed 

to fully understand the extent of soil toxicity and its effects on human health, so that appropriate measures 

can be taken to protect public health. 
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