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ABSTRACT: 

The widespread increase of microplastics in agricultural environments threatens three fundamental aspects 

of sustainability including environmental stability together with soil health and safe nutrition. The review 

examines plant-soil microplastic interactions by delivering an extensive examination of microplastics 

(MPs) and Nanoplastics (NPs) source types and environmental transformation in terrestrial systems. 

Multiple entry routes for these particles exist through airborne deposition and through applications of 

sludge and compost as well as poor irrigation management and degradation of plastic-based agricultural 

inputs. The research assesses human health dangers from consuming polluted vegetables but also 

examines the destructive effects on plant health together with the negative changes in soil microbial 

diversity and nutrient cycles. Bioremediation activities together with biodegradable product processing 

and regulation control are specifically evaluated regarding their effectiveness as mitigation measures in 

the study. The research promotes combined intervention methods from multiple fields as the solution to 

control microplastic effects which prioritize agricultural sustainability using results from different studies. 

 

KEYWORDS: Nanoplastics, Terrestrial ecosystem, Soil microbial diversity, Nutrient cycle, 

Bioremediation, Biodegradable materials. 

 

1. INTRODUCTION: 

Plastics exist as synthetic polymers made from organic or semi-organic substances which people value 

because they show exceptional flexibility alongside longevity and inexpensive production expenses. 

Plastics organize into two temperature-responsive groups known as thermoplastics and thermosets while 

their molecular structures divide into amorphous and crystalline arrangements and they form through two 

processes called addition and condensation polymerization respectively. Once their production moved into 

the commercial phase in the 1950’s, plastic waste began to spread exponentially throughout every facet of 

contemporary life - from agricultural applications to packaging solutions. Plastic’s failed disposal rate 

alongside the fact that it is not disposed of properly has unfortunately led to plastic pollution becoming a 

transnational environmental crisis. 

Microplastics (MPs), which are plastic particles smaller than 5 mm, are receiving a greater degree of 

attention among plastic particulates. These particles include primary MPs, which are produced at a 

microscopic size for certain industrial applications like textiles and cosmetics, and secondary MPs, which 

are produced when bigger plastic products break down as a result of UV light, mechanical abrasion, or 

weathering. Nanoplastics (NPs), which are classified as particles smaller than 100 nanometers and have 

higher mobility and possible biological reactivity, are even smaller. Atmospheric deposition of MPs shows 

growing emphasis as a source of microplastic contamination that includes fibrous particles from synthetic 
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textiles and urban dust particles which have been observed in both urban and rural environments. Airborne 

particles present a breathing hazard to human respiratory health particularly within industrial zones and 

indoor environments. 

MPs are both swallowed up and transported by the soil. Soil pollution is largely caused by agricultural 

practices, such as the widespread use of plastic mulching films. Since 1994, the area covered by these 

films has grown by 660,000 hectares each year in China alone, reaching over 18 million hectares in 2015. 

Sludge-based fertilizers from wastewater treatment facilities also play a significant role; after years of 

sludge application, some fields have MP concentrations of more than 500 particles/kg of soil. The contact 

between microplastics and plant roots occurs after microplastics enter the soil environment. Plant roots 

allow submicron particles to move past the plant root barrier before translocation occurs through the 

vascular system to above-ground tissues. The integration of microplastics in soil results in adverse effects 

on plant development together with worries regarding sustainable food processing systems and 

agricultural safety. The exposure of plants Lactuca sativa and Triticumaestivum and Allium fistulosum to 

different microplastic forms leads to complications in biomass production alongside root development 

changes. Different accumulation patterns develop based on size and form together with chemical makeup 

of particles which affects environmental contamination potential and potential toxicities. There 

are huge ecological implication. 

Microplastics (MPs) significantly alter soil ecosystems by influencing microbial community structures, 

modifying enzymatic activities, and affecting soil texture. Their adverse impact on the environment is 

further intensified by their ability to act as carriers of hazardous substances such as heavy metals and 

persistent organic pollutants (POPs). Once introduced into the soil, MPs tend to persist for extended 

periods, making them a long-term concern for terrestrial ecosystems. Despite the growing awareness of 

microplastic contamination, much remains unknown about their interactions with plant communities in 

terrestrial environments. Existing research has primarily concentrated on how individual plant species 

respond to MPs, often neglecting the complex interactions within entire plant communities. However, the 

ecological dynamics of natural ecosystems are shaped by diverse plant responses and intricate interspecies 

relationships. Therefore, comprehensive studies at the community level are essential to accurately assess 

the ecological risks associated with microplastic pollution. 

Microplastics are broadly defined as plastic particles smaller than 5 millimeters in size. These particles 

may be intentionally manufactured at this scale (primary microplastics) or result from the fragmentation 

and degradation of larger plastic debris (secondary microplastics). Despite their small size, MPs exhibit 

considerable variability in physical and chemical properties, such as shape, polymer composition, and 

surface reactivity. These characteristics influence how harmful MPs can be in the environment, affecting 

their transport, persistence, and interaction with biological systems. 

Understanding the structural and chemical diversity of microplastics is crucial for predicting their 

environmental behavior. This includes evaluating their fate in soil systems, their bioavailability to 

organisms, and the potential toxicological effects they might pose to both plants and soil-dwelling 

organisms. Detailed research into these aspects can provide more accurate assessments of the ecological 

and health risks posed by microplastics in agricultural and natural terrestrial settings. 

 

2. Classification According to Origin: 

2.1. Primary Microplastics 

These are deliberately manufactured particles applied in commercial and industrial use. Typical examples  
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are: 

 Microbeads in personal care products (e.g., exfoliants, toothpaste) 

 Microfibers released from washing synthetic fabrics 

 Industrial abrasives utilized in sandblasting 

2.2. Secondary Microplastics 

Developed as a result of breakdown of large plastic objects because of weathering, UV light exposure, 

and mechanical wear. Some examples include: 

 Bottle and container fragments 

 Plastic bag films broken down 

 Packaging material foams 

 Pellets (nurdles) that are spilled during plastic production and transportation 

 

3. Structural Classification of Microplastics: 

Microplastics can also be classified according to physical structure and morphology, which significantly 

affects their environmental fate and interaction with organisms. 

3.1. Fibers 

 Origin: Synthetic fabrics, ropes, fishing nets 

 Structure: Thin, elongated filaments 

 Example: Polyester and acrylic fibers discharged in laundry wastewater 

 Environmental Impact: Readily airborne or transported in water; present in indoor air, soil, and water 

3.2. Fragments 

 Origin: Mechanical degradation of hard plastics 

 Structure: Irregularly shaped splinters or shards 

 Example: Pieces from bottles, containers, or hard packaging 

 Behavior: Variable surface area with high potential for adsorbed toxins such as heavy metals and 

persistent organic pollutants 

3.3. Films 

 Origin: Plastic bags, agricultural mulch films degraded 

 Structure: Thin, planar plastic film 

 Example: LDPE film in crop mulching 

 Notable Feature: Commonly detected in soil with the potential to inhibit gas exchange and water 

permeation 

3.4. Foams 

 Origin: Expanded polystyrene (EPS) of food packaging materials 

 Structure: Light and porous 

 Example: Styrofoam fragments 

 Risk: Highly fragmented, floats on water surfaces, consumed by marine animals 

3.5. Beads/Spheres 

 Origin: Cosmetic and industrial products 

 Structure: Small, spherical particles 

 Example: Polystyrene or polyethylene beads in face scrubs 

 Bioavailability: High bioavailability for absorption by aquatic invertebrates and plants 
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4. Classification by Polymer Composition: 

Synthetic polymers form the main composition of microplastics while defining density and degradability 

along with chemical reactivity because of their composition. 

Polymer Type Density 

(g/cm³) 

Example 

Uses 

Notes 

Polyethylene (PE) Thermoplastic ~0.91–

0.96 

Plastic bags, 

films 

Floats on water, very commonly in 

oceans 

Polypropylene (PP) Thermoplastic ~0.90 Bottle caps, 

ropes 

Present in indoor air and clothing 

Polystyrene (PS) Thermoplastic ~1.04–

1.06 

Foam cups, 

CD cases 

Shatters into small particles easily 

Polyvinyl chloride 

(PVC) 

Thermoplastic ~1.30–

1.58 

Pipes, flooring Contains toxic additives like 

phthalates 

Polyethylene 

terephthalate 

(PET) 

Thermoplastic ~1.38 Bottles, 

textiles 

Frequently occurs in water bottles 

as micro plastics 

Polylactic acid 

(PLA) 

Biodegradable ~1.25 Biodegradable 

plastics 

Degradable but still creates MPs 

under specific conditions 

 

Nano vs Micro vs Macro 

 Macroplastics: >25 mm 

 Mesoplastics: 5–25 mm 

 Microplastics: 1 µm–5 mm 

 Nanoplastics: <1 µm 

Nanoplastics, with their very tiny size and huge surface area-to-volume, can penetrate plant cell walls, 

enter tissues, and act at the molecular level. Their surface can adsorb heavy metals, endocrine-disrupting 

chemicals (e.g., BPA, phthalates), or persistent pollutants such as PAHs 

 

 
Fig 1: Representing the structure of MPs 

 

5. Sources of Microplastics 

Microplastics, or pieces of plastic smaller than 5 millimeters, have two sources: 
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1. Primary Microplastics: These are intentionally manufactured small plastic products, i.e., microbeads 

in personal care products. 

2. Secondary Microplastics: These are formed due to the breakdown of big plastic pieces by natural 

processes such as UV degradation and abrasion. 

There are seven primary sources of microplastic pollution, as identified by the International Union for 

Conservation of Nature (IUCN). 

 Synthetic Textiles: Washing synthetic fabrics releases microfibers into wastewater, which can enter 

aquatic environments. 

 Vehicle Tyres: Vehicle tyre wear and tear discharge synthetic rubber particles onto roads, which are 

washed off into water bodies. 

 Road Markings: Road marking paints have plastics in them which break down with time and contribute 

to microplastic pollution.\Personal Care Products and Cosmetics: Microbeads in certain micro beaded 

products are carried through water treatment systems. 

 Plastic Pellets: Applied in manufacturing, they may leak during transportation and find their way into 

the environment. 

 Marine Coatings: Ship paints and coatings may deteriorate and shed microplastics into the ocean. 

 Urban Dust: Microplastics are introduced to urban environments by sources like artificial turf, building 

paints, and industrial abrasives. 

 

6. Sources of Microplastics in Agriculture: 

Plastic Mulching Films: 

Widely used to kill weeds, conserve soil moisture, and regulate temperatures. Over time, they degrade 

under UV exposure, mechanical stress, and microbial action, releasing microplastic fragments into the 

soil. 

Polymer-Coated Fertilizers and Pesticides: 

Slow-release fertilizers usually utilize plastic coatings (such as polyethylene or polyurethane) that 

eventually degrade and stay in soil. 

Plastic Seed Coatings: 

Seeds need thin polymeric coatings for protection during seeding but this practice results in microplastic 

accumulation after the material decomposes. 

Irrigation Practices: 

Especially common in water-scarce regions and urban agriculture. The microplastics found in municipal 

wastewater treatment facilities come from various consumer items originating from homes, industries and 

personal care products. 

Contaminated Surface Waters: 

The use of rivers along with lakes and canals for irrigation functions as magnetic fields to draw 

microplastics that originate from nearby urban and industrial sewage outflows. 

Compost and Manure: 

Plastics appear in livestock food sources or packaging materials or litter they consume. The digestive 

system of living creatures allows microplastics to move until they reach manure accumulation points. 

Plastics found in waste that enters the composting stream through improper sorting practices mainly 

originate from consumer and packaging materials recovered from urban and mixed-waste streams. 
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Biosolids (Sewage Sludge): 

The substance functions both as fertilizer due to its nutrient content and becomes an important source of 

microplastics because of synthetic textile fibers and cosmetic microbeads. 

Airborne Microplastics: 

Wind transportation transfers microplastics and fibers to agricultural areas through various sources like 

urban dust along with road traffic and dry synthetic textile fibers. 

Plastic Greenhouses and Tunnels: 

The weathering process that affects greenhouse plastic films causes their breakdown which creates 

particles that end up in the soil surrounding the greenhouse. 

Irrigation Pipes and Plastic Tools: 

The breakdown of equipment that contains plastic materials enhances microplastic accumulation in 

environments with extreme conditions. 

 

7. Distribution in the Environment: 

Microplastics are pervasive across various environmental compartments: 

 Aquatic Systems: Oceans and rivers become home to microplastics when water sources receive runoff 

and wastewater and when maritime activity occurs. 

 Terrestrial Environments: Soils become contaminated through sewage sludge application alongside 

atmospheric deposition and littering. 

 Atmosphere: Microplastics drift in the air for extended distances until they eventually settle down. 

 Irrigation with Contaminated Water: 

Untreated or Partially Treated Wastewater: Microplastics are from the urban run off and household 

waters. 

Surface Waters (Rivers, Lakes, Canals): Often contaminated with plastic waste from upstream 

activities. 

Groundwater Contamination: Plastic waste enters the soil through leaching processes that lead to 

percolation below the surface where it settles. 

 Application of Agricultural Plastics 

Plastic Mulch Films: UV radiation combined with temperature changes and physical damage results 

in the breakdown of materials into fragments. 

Drip Irrigation Tubing and Plastic Linings: The combination of time and mechanical stress along with 

environmental exposure leads to the breakdown of plastic which produces plastic particles. 

 Use of Polymer-Based Agricultural Inputs 

Coated fertilizers use plastic polymers that control nutrient release which dissolves to leak into the 

soil. Seeds treated with polymer-based coatings discharge their substances into the soil as seeds 

germinate and develop into young seedlings. Plastic materials act as delivery or dispersal carriers in 

certain pesticide formulations. 

 Application of Organic Fertilizers and Soil Amendments 

Compost: May contain plastics if derived from unsorted municipal solid waste. 

Animal Manure: Contains microplastics ingested by livestock through contaminated feed or bedding 

materials. 

Sewage Sludge (Biosolids): Rich in nutrients but also in microplastics like synthetic fibers and 

microbeads. 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR250343256 Volume 7, Issue 3, May-June 2025 7 

 

 Atmospheric Deposition 

Airborne Microplastic Fibers and Particles: Transported via wind from urban centers, roads, and industrial 

activities, and settle on soil and crops. 

 Flooding and Runoff Events 

Urban or Industrial Runoff: Brings plastics into agricultural lands during floods or heavy rain events. 

Overflow of Contaminated Water Bodies: During monsoons or storm surges, rivers and drainage systems 

can deposit microplastics on farmlands. 

 

8. ACCUMULATION OF MPs IN PLANTS : 

Microplastics (MPs) are increasingly recognized as environmental contaminants that can accumulate in 

plant tissues, potentially impacting plant health and posing risks to food safety. Research has shown that 

MPs can enter plants through both root uptake and foliar deposition, leading to various physiological and 

biochemical effects. 

8.1. Root Uptake and Translocation 

Experiments have established that MPs, particularly Nanoplastics, are absorbed by plant roots and 

translocated to aerial parts of the plant. For instance, polystyrene Nanoplastics have been reported to be 

accumulated in wheat root tissue, while smaller particle sizes (e.g., 38.3 nm) are more readily absorbed 

relative to larger particles (e.g., 191.2 nm).After entering the plant, the particles are capable of migrating 

along the vascular system, with accumulation in the leaves and stems. 

Entry through Root Epidermis: The root epidermis constitutes an entry point for MPs and NPs which 

specifically allows these particles to pass through the pericycle and reach the xylem tissue in species like 

wheat (Triticum aestivum). Plastics move through plants using the transpiration stream before reaching 

aerial plant sections. 

Size-Dependent Uptake: NPs, due to their smaller size, are more readily absorbed and translocated within 

plants compared to larger MPs. 

The accumulation of MPs in plant tissues can lead to several adverse effects: 

• Growth Inhibition: Plants demonstrate a decline in growth and biomass when exposed to 

microplastics. 

• Photosynthetic Impairment: Microplastics have the potential to lower chlorophyll retention and 

hence limit the ability of the plants to photosynthesize adequately. 

• Oxidative Stress: Plants can face oxidative stress due to Microplastics which leads to cell injury. 

• Disruption of Nutrient Uptake: Microplastics can disrupt the absorption of nutrients which 

consequently affects the health of the plant. 

• Soil Microbial Community Modification: Microplastics can disrupt the balance of soil microbial 

communities which are essential for nutrient cycling and overall plant health. 
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Fig 2: Representing the Accumulation of MPs in Plants 

 

8.2.Foliar Deposition and Surface Accumulation 

Microplastics (MPs) are also absorbed by leaves from the environment by surface deposition. PET 

microplastics have been found on Polyalthia longifolia leaves in urban areas, and industrial and residential 

area tree leaves contain more microplastics than rural area leaves. 

Stomatal Penetration: NPs penetrate leaves via stomata. Zea mays and Lactuca sativa, for example, have 

been found to display stem and root phloem recirculation, which means two-way movement. 

Other factors that affect the deposition of MPs in favor of leaves are: 

• Leaf surface roughness: Leaf surfaces with hairy or trichome structures are far more likely to retain 

MPs suspended in the air. 

• Environmental Conditions: Pollution deposition rates by Leaf MP may fluctuate with wind 

directions, rainfall, and distance from pollution sources. 

• Soil Biota: Biota like earthworms can facilitate vertical migration of plastics in the soil and could 

position them ideally near plant roots. 
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Fig 3: Representing the Accumulation of MPs in Plant roots 

 

9. Potential Health Effects of Ingested Microplastics: 

Consuming plants contaminated with microplastics (MPs) and Nanoplastics (NPs) may pose several health 

risks to humans. These tiny plastic particles can accumulate in edible plant tissues, entering the human 

body through the food chain. Once ingested, they can interact with various bodily systems, potentially 

leading to adverse health effects. 

 

 
Fig 4: Representing the Accumulation of MPs in Human physiology 

 

9.1. Gastrointestinal and Metabolic Disruption: 

o Ingested MPs and NPs can induce inflammation and oxidative stress in the gastrointestinal tract. 

o They may disrupt the gut microbiota balance, leading to impaired nutrient absorption and metabolic 

disorders. 

o Studies have indicated that these particles can interfere with the gut-liver axis, potentially increasing 

the risk of insulin resistance and metabolic diseases.  
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9.2. Cellular and Organ Toxicity: 

o NPs and MPs are able to penetrate cellular membranes and induce cytotoxicity by apoptosis 

(induced cell death) and necrosis. They can accumulate in vital organs, including the liver, kidneys, 

and brain, and cause tissue damage and organ dysfunction. 

9.3. Endocrine Disruption: 

o Many microplastics contain additives like phthalates and bisphenol A (BPA), known endocrine-

disrupting chemicals. 

o These substances can interfere with hormonal balance, affecting reproductive health and development.  

9.4.Reproductive Health Concerns: 

o Exposure to MPs and NPs has been linked to decreased sperm quality and fertility issues. 

o Recent studies have detected microplastics in human ovarian follicular fluid, raising concerns about 

their impact on female reproductive health.  

9.5.Neurological Effects: 

o NPs can cross the blood-brain barrier, potentially leading to neuroinflammation and cognitive 

impairments. 

o Animal studies have shown that exposure to polystyrene Nanoplastics can cause behavioral changes 

and brain abnormalities.  

 

 
Fig 5: Representing the impact of MPs in Human health 

 

10. Effects of Microplastics in Agriculture: 

10.1.Soil Health and Structure 

Microplastics can disrupt the development of stable soil aggregates and therefore soil aeration and water 

retention. 

Reduced Water-Holding Capacity: Plastics can change the soil porosity, limiting moisture for plants. 

Changed Soil Texture: Deposition of microplastics can cause soils to be too loose or compact, depending 

on plastic type and particle size. 

10.2. Microbial Community Disturbance 

Shifts in Microbial Diversity: Microplastics alter the balance between beneficial and harmful soil 

microbes. 

Biofilm Formation ("Plastisphere"): Plastics provide a surface for biofilms, which may harbor pathogens 

and antibiotic resistance genes. 

Reduced Enzymatic Activity: Key enzymes involved in nutrient cycling may be inhibited by the presence 

of plastics or associated toxins. 
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10.3. Plant Growth and Health 

Inhibited Root Development: Physical interference or toxic leachates from plastics can damage root 

structures or impede growth. 

Reduced Nutrient Uptake: Changes in soil chemistry and microbial communities may limit availability of 

essential nutrients. 

Increased Plant Stress: Microplastics can trigger oxidative stress in plants, affecting overall growth and 

yield. 

10.4.Toxicological and Chemical Impacts 

Leaching of Additives: Plastics often contain plasticizers, stabilizers, and dyes that may leach into the soil 

and affect biota. 

Adsorption of Pollutants: Microplastics can attract and carry heavy metals, pesticides, and other pollutants, 

increasing their persistence in the soil and risk of plant uptake. 

10.5. Pathogen Transmission 

Harboring Human and Plant Pathogens: Plastisphere biofilms can carry harmful microbes that may be 

transferred to crops, especially leafy greens. 

Extended Pathogen Survival: Microplastics protect pathogens from UV radiation, desiccation, and 

predation, increasing infection risks. 

10.6.Food Safety Concerns 

Contamination of Edible Tissues: Microplastics and associated toxins may accumulate in plants, especially 

in vegetables and fruits consumed raw. 

Difficult to Remove: Once adhered to plant surfaces, microplastics are hard to wash off, posing direct 

ingestion risks. 

10.7.Ecological and Long-Term Effects 

Disruption of Soil Food Webs: Ingested by earthworms and soil invertebrates, microplastics may impact 

organism health and soil function. 

Potential for Biomagnification: If consumed by animals or humans, microplastic-associated toxins could 

accumulate through the food chain. 

 

11.Remediation of Microplastics in Agriculture: 

11.1. Physical Remediation 

Soil Washing & Sieving: Involves removing microplastics using water or mechanical separation 

techniques. Effective for larger particles but limited by cost and practicality in large fields. 

Magnetic Separation (with modified particles): Some innovative approaches involve binding microplastics 

to magnetic materials for easy extraction—still mostly in experimental stages. 

Crop Rotation & Deep Tillage: While not removing plastics, these practices can reduce surface 

accumulation and limit interaction with edible crop parts. 

11.2.Chemical Remediation 

Advanced Oxidation Processes (AOPs): Use of UV light, ozone, or hydrogen peroxide to degrade plastic 

polymers. This method is more common in water treatment than in soil remediation. 

Plastic-Degrading Chemicals: Research is ongoing into eco-friendly additives or soil amendments that can 

catalyze plastic degradation. 

11.3. Biological Remediation (Bioremediation) 

Plastic-Degrading Microorganisms: Certain bacterial and fungal species (e.g., Ideonella sakaiensis, Asper- 
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gillus spp.) can break down specific types of plastics like PET or polyethylene. 

Enzyme-Based Degradation: Enzymes like PETase and laccase can degrade plastics under specific 

conditions—often studied in lab-scale settings. 

Vermiremediation: Earthworms have shown potential to fragment or modify plastics in soil while 

enhancing microbial activity and soil health. 

11.4.Phytoremediation 

Use of Plants for Extraction or Degradation: Some studies are exploring whether plants can help mobilize 

or interact with plastics and associated toxins, though this area is still emerging. 

11.5.Policy and Preventive Strategies 

Ban/Regulate Agricultural Plastics: Encouraging or mandating biodegradable alternatives or reusable 

options like non-PVC mulch. 

Certification of Organic Amendments: Ensuring compost, manure, and biosolids are screened and certified 

as microplastic-free. 

Irrigation Water Treatment: Pre-treatment of wastewater or greywater used for irrigation to remove 

microplastics and associated pollutants. 

11.6.Innovations & Emerging Technologies 

Biodegradable Mulch Films: Made from starch, polylactic acid (PLA), or polybutylene adipate 

terephthalate (PBAT), these reduce long-term plastic accumulation. 

Smart Sensing Systems: Nano- and micro-sensors being developed to detect and monitor microplastic 

contamination in soil and water. 

 

12.Management of Microplastics in Agriculture: 

12.1.Reduce Plastic Use 

 Limit the use of plastic mulch films, seed coatings, and plastic packaging. 

 Promote natural mulches (e.g., straw, leaves) or biodegradable alternatives with proven low-toxicity 

breakdown. 

12.2. Use of Treated Water 

 Avoid irrigation with untreated or poorly treated wastewater. 

 Implement filtration systems to remove microplastics from recycled or greywater sources. 

12.3.Controlled Use of Organic Inputs 

 Monitor and limit the application of composts, biosolids, and manures that may contain plastic 

particles. 

 Enforce strict quality checks on organic amendments for plastic contamination. 

12.4. Physical Remediation 

 Use soil washing, density separation, or mechanical sieving to remove plastics from soil (as detailed 

earlier). 

12.5.Biological Remediation (Bioremediation) 

 Employ microplastic-degrading microbes or fungi (e.g., Ideonella sakaiensis, Aspergillus spp.) that 

can break down certain plastics. 

 Still in early research stages but promising for long-term solutions. 

12.6.Chemical Degradation 

 Use of oxidizing agents or chemical solvents to degrade microplastics. 

 Not commonly used in agriculture due to risk of soil contamination and high cost. 
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12.7.Regular Soil Testing 

 Use spectroscopic techniques (FTIR, Raman) to monitor plastic levels. 

 Develop affordable field kits for farmer use. 

12.8. Tracking Inputs 

 Keep records of all farm inputs including mulch films, irrigation sources, composts, and fertilizers to 

trace plastic origins. 

12.9.Regulation and Bans 

 Ban or restrict high-risk plastic types (e.g., thin polyethylene films) in farming. 

 Encourage use of certified biodegradable materials with proper labeling. 

12.10.Economic Incentives 

 Provide subsidies or tax benefits for eco-friendly practices and plastic-alternative adoption. 

 Support recycling infrastructure and waste collection near farms. 

12.11. Farmer Education 

 Educate farmers on microplastic risks and sustainable alternatives. 

 Promote community-led monitoring and management programs. 

12.12. Circular Agriculture 

 Reuse and recycle on-farm plastic safely and systematically. 

 Develop systems for returnable packaging for Agri-products. 

12.13Precision Farming 

Use precision irrigation and input application to reduce overuse of plastics and chemical packaging. 

 

13. Conclusion: 

The increasing presence of microplastics in agricultural systems poses significant challenges for both 

environmental sustainability and food safety. As plastics continue to accumulate in soils, the development 

of microbial biofilms, known as the plastisphere, can facilitate the survival and spread of harmful 

pathogens, potentially threatening public health. The introduction of microplastics through wastewater 

irrigation, the use of plastic-based farming materials, and the incorporation of plastic-contaminated 

organic amendments further exacerbates this issue. 

Despite the concerning implications, there are opportunities for mitigating the impact of microplastics in 

agriculture. Preventive strategies such as reducing plastic use, employing biodegradable alternatives, and 

improving waste management practices are crucial for limiting the introduction of microplastics into 

agricultural environments. Remediation efforts, including physical, biological, and chemical methods, are 

still in developmental stages but show promise in reducing plastic contamination over time. 

Furthermore, a multifaceted approach involving monitoring, regulation, and education is essential to 

manage microplastics effectively. Governments, farmers, and researchers must work together to establish 

policies that reduce plastic use, promote the recycling of agricultural plastics, and support the transition to 

sustainable practices. Public awareness and training on the risks associated with microplastic 

contamination are equally important to ensure the long-term health of both agricultural systems and 

consumers. 

In conclusion, while the full extent of the risks posed by microplastics in agriculture is still being studied, 

it is clear that addressing this issue requires coordinated efforts across multiple sectors. By focusing on 

prevention, remediation, and sustainable management practices, it is possible to minimize the 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR250343256 Volume 7, Issue 3, May-June 2025 14 

 

environmental and health impacts of microplastics and ensure a safer, more resilient food system for future 

generations. 
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