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Introduction 

Microplastics, tiny plastic particles 

measuring less than 5 mm in size, are an 

emerging global concern due to their 

widespread presence in the environment 

and their adverse impacts on ecosystems, 

agriculture, and human health. Originating 

from both primary and secondary sources, 

these tiny pollutants enter the environment 

through various pathways, including 

terrestrial, aquatic and atmospheric 

systems. Primary microplastics, 

intentionally manufactured for use in 

products such as cosmetics and industrial 

abrasives, contrast with secondary 

microplastics, which result from the 

degradation of larger plastic items due to 

UV radiation, mechanical wear, and other 

environmental factors. Once released, 

microplastics infiltrate agricultural soils, 

waterways and even the atmosphere, posing 

threats to soil structure, microbial activity, 

plant growth and food safety. Additionally, 

their impact extends to aquatic organisms 

and biodiversity, resulting in the 

bioaccumulation of toxins and ecosystem 

instability. For humans, microplastics pose 

risks through ingestion, inhalation, and 

toxicological effects, contributing to 

respiratory, gastrointestinal, and systemic 

health issues. Mitigating the impacts of 

microplastics requires global collaboration, 

encompassing policy reforms, 

technological advancements, public 

awareness, and innovative research. 

Addressing this growing challenge is 

essential to safeguard environmental and 

human health in the face of escalating 

plastic pollution. 

 

Origin and Sources of Microplastics 

Microplastics originate from two 

primary sources: 

1. Primary Microplastics: These are 

intentionally manufactured small 

particles used in products like 

cosmetics, cleaning agents and 

industrial abrasives. Microbeads, 

for instance, are common in 

personal care products. 

2. Secondary Microplastics: These 

result from the breakdown of larger 

plastic items, such as packaging 

materials, fishing nets and plastic 

bottles. Factors such as UV 

radiation, mechanical wear, and 
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environmental degradation 

contribute to their formation. 

3. Different classifications of microplastics 

Sources of Microplastics Sources of microplastics come from 

Pathways of Microplastics in the 

Environment 

Microplastics enter ecosystems through 

multiple pathways: 

• Terrestrial Pathways: Agricultural 

soils are a significant reservoir of 

microplastics. Sources include: 

• Use of plastic mulch films. 

• Application of sewage 

sludge as fertiliser. 

• Runoff from urban areas and 

landfills. 

• Aquatic Pathways: Microplastics 

are abundant in marine and 

freshwater systems due to: 

• Direct discharge from 

wastewater treatment plants. 

• Breakdown of marine 

debris. 

• Runoff from terrestrial 

sources. 

• Atmospheric Pathways: Airborne 

microplastics result from industrial 

emissions and abrasion of synthetic 

MICROPLASTICS

According to Chemical 
Composition

Polyethylene

Polystyrene

Polyurethane

Polypropylene

Polyvinyl chloride

Polyethylene 
terepthalate

Types

Primary 
Microplastics

Cosmetics

Personal Care 
Products

Pharmaceuticals

Detergent

Insecticides

Secondary 
Microplastics

Plastic bottles

Fishing gear

Plastic bags

Plastic food 
containers
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textiles, eventually settling in 

terrestrial and aquatic systems. 

Impact on Agriculture 

1. Soil Contamination: 

• Microplastics accumulate in 

agricultural soils through 

plastic mulch films, 

biosolids and irrigation with 

contaminated water. These 

particles alter soil structure, 

reduce aeration and impede 

water infiltration. 

2. Soil Microbiota: 

• Microplastics influence the 

diversity and activity of soil 

microorganisms, essential 

for nutrient cycling and soil 

fertility. Studies indicate a 

reduction in microbial 

biomass and alterations in 

community structure in soils 

contaminated with 

microplastics. 

3. Plant Growth: 

• Microplastics can hinder 

seed germination and root 

elongation by altering the 

soil’s physical and chemical 

properties. Their interaction 

with soil contaminants, such 

as heavy metals, exacerbates 

toxicity. 

 

4. Food Safety: 

• Uptake of microplastics by 

crops poses a direct threat to 

food safety. Research 

indicates that microplastic 

fragments can infiltrate 

plant tissues, raising 

concerns about their 

potential impact on human 

health through food 

consumption. 

Environmental Impacts 

1. Ecosystem Health: 

• Microplastics affect aquatic 

organisms, including fish, 

molluscs and plankton. 

Ingestion can lead to 

physical blockages, reduced 

energy levels and impaired 

reproduction. 

2. Bioaccumulation and 

Biomagnification: 

• Microplastics act as vectors 

for persistent organic 

pollutants (POPs) and heavy 

metals, transferring these 

toxins across trophic levels. 

This bioaccumulation poses 

a threat to biodiversity and 

ecosystem stability. 

3. Water Quality: 

• Microplastics degrade water 

quality by introducing toxic 
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chemicals. Their buoyant 

nature facilitates widespread 

dispersion, making water 

treatment a challenging 

process. 

4. Air Pollution: 

• Airborne microplastics 

contribute to particulate 

pollution, potentially 

affecting the climate by 

altering cloud formation and 

solar radiation. 

 

Interaction between soils, soil organisms and MPs. Environmental fate of microplastics 

Implications for Human Health 

1. Ingestion and Inhalation: 

• Microplastics enter the 

human body through 

contaminated food, water 

and air. Familiar sources 

include seafood, bottled 

water and processed foods. 

2. Toxicological Effects: 

• Microplastics carry harmful 

chemicals, including 

phthalates, bisphenols and 

flame retardants. These 

substances are linked to 

endocrine disruption, 

reproductive issues and 

carcinogenesis. 

3. Immune Response: 

• Ingested microplastics can 

trigger inflammatory 

responses in the gut, 

potentially leading to 

disorders such as 

inflammatory bowel 

disease. 
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4. Respiratory Concerns: 

• Inhalation of airborne 

microplastics is associated 

with respiratory conditions, 

including asthma and 

chronic obstructive 

pulmonary disease (COPD). 

Strategies for Mitigation 

1. Policy Interventions: 

• Enforcing bans on single-

use plastics and regulating 

microplastic emissions from 

industries. 

• Promoting Extended 

Producer Responsibility 

(EPR) to ensure sustainable 

plastic waste management. 

2. Technological Innovations: 

• Developing biodegradable 

alternatives to conventional 

plastics. 

• Enhancing wastewater 

treatment technologies to 

capture microplastics 

effectively. 

3. Public Awareness and Behaviour 

Change: 

• Encouraging reduced plastic 

consumption and proper 

waste disposal through 

education and awareness 

campaigns. 

4. Research and Development: 

• Investigating the long-term 

effects of microplastics on 

ecosystems and human 

health. 

• Innovating microplastic 

detection and removal 

methods. 

Conclusion 

The pervasive nature of microplastics 

underscores the urgent need for global 

action. Addressing this environmental 

hazard requires a multidisciplinary 

approach that encompasses policy reform, 

scientific innovation, and community 

participation. As humanity grapples with 

the challenges of the plastic era, fostering 

sustainable practices and reducing plastic 

dependency are imperative for 

safeguarding agriculture, ecosystems and 

public health. Through collective effort, the 

global community can mitigate the impacts 

of microplastics and pave the way for a 

healthier planet. 

 Human microplastics exposure routes 


