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Microplastics everywhere
High amounts of microplastics have been found not just in the sea and on beaches, but also in rivers and soils

around the world, demonstrating how pervasive this modern pollution is. Sources include leakage from landfills,
plasticulture, littering, and sewage sludge. Data from (1).
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Common Polymers and Ways They Are Used
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Plastic bags, Bottle caps, rope, Utens}ls, cups, Rope, fishing Textiles, boats
storage gear, strapping floats, coolers, nets, textiles
containers containers
Acrylic Polyoximethylene Polyvinyl Polyvinyl Poly methyl
(AC) POM) alcohol (PVA) chloride (PVC) acrylate (PMA)
Latex paint, Automotive parts, Laundry Pipe, film, Laminated safety
coatings, electronics detergent pods, containers glass (e.g. car
medical devices fishing bait windshields)
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Drink bottles, Resins, paints Ship vamish,
textile fibers construction,

automotive parts




Microplastics in soils? The forgotten environment
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A The amount of plastic's release in land is estimated to be 4-23 times higher than the

amount that goes to the oceans.
A The transference processes among environmental compartments are poorly studied.

A Only less than 15% of ISI WOS papers about environmental impacts of microplastics

targeted soil and/or soil organisms (90% publications last 6 years)



Agricultural, industrial uses and landfills as source of plastics

A Landfills
A Greenhouse films and plastic mulch

A Microplastics from sewer sludges
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WHAT CAN YOU FIND IN THIS BOOK CHAPTE

We do a short review about the microplastics on terrestrial ecosystems, with
emphasis on how the presence of microplastics can affect the physical,
chemical and biological properties of the soil, including ecotoxicology in the

three main study groups: nematodes, springtails and earthworms.

Table 1 An overview of the effects of lastics/microplastics on des
Table 2 An overview of the effect of nanoplastics/microplastics on springtails species
Exposure
conditions Type of Exposure conditions
Type of (test media plastic (soil type and time of
plastic and time of Species testing polymer Particle size Doses exposure) Observed endpoints References
Species testing | polymer Particle size Doses exposure) Observed endpoints References Springtails
Nematodes Folsomia candida Urea-formal- | <100 mm and 2.5 mg of the Direct exposure on Ability to transport and distribute | Maaf et al.
Caenorhabditis | Fluorescently | 100-1000 nm 100 pL suspension of Agar plates | Uptake and accumulation in the Kiyama (Willem, 1902) dehyde and 100-200 mm <100 mm petri dishes. without | MP 2017
elegans labelled PS 1.0 % 10° mL ™! of 0.5 pm and 30 min intestine and pharynx etal. PET 5 mg of the substrate
(Maupas, 1900) 1.0 % 105 mL~" of 1.0 pm micro- (2012) 100-200 mm 7 days
spheres in S-basal buffer fraction
PA,PE.PP, |~70pm MP suspension in K-medium Agar-pad- | Inhibition of growth, survival and | Lei et al. pPVC 80-250 pm Oand 1 gMPkg ™" | OECD ariificial soil | Inhibition of growth and repro- | Zhu ctal.
PVC (32mML 'KCLSImML ' ded slide reproduction; decreased intestinal ~ | (2018) S0ilgy 56 days duction o @0y
Fluorescently | 0.1, 1.0 and NaCl) added to nematode growth 2 days calcium levels, microplastic accu- Changes in gut microbiota and in
labelled PS | 5.0 pm medium at different concentrations mulation in the intestine, and oxi- 'heca‘*f“" and nitrogen elemental
(0.5, 1.0, 5.0 and 10.0 mg m~ %) dative stress (increased expression absorption
of Glutathione S-transferase 4) PVC 80-250 ym 5000 particles Direct exposure on | Transport and distribution of MP | Zhu et al.
C. elegans Nano-PS 50and 200 nm  [17.3 mgL ' and 86.8 mg L' Agar-pad- | Inhibition of locomotion and Kim et al. ishes. Without | up t0 9 em (2018b)
ded slide reproduction (2019)
1day Induction of oxidative stress (ROS 7 days
production) Lobella sokamensis PE and PS 047-0.53 pm, Several concentra- | LUFA soil type no. 2.2 | Inhibition of movement Kim and
Changes in energy metabolism (Deharveng and 27-32 pm, and tions <1 day An (2019)
(reduction on TCA cycle interme- Weiner, 1984) 250-300 pm (4-1000 mgkg ")
diates, lactic acid and glucose). Proisotoma minuta | Urea-formal- | <100 mm and 2.5 mg of the Direct exposure on Ability to transport and distribute | Maa et al.
Uptake and accumulation of (Tullberg, 1871) dehyde and 100-200 mm <100 mm petri dishes. Without | MP (2017)
lastics in the intestine PET 5 mg of the substrate
TiO,-Nano- 1082 + 45 nm [0.01,0.1,0r 1 pgL~" by 1% solid | Agar-pad Inhibition of | ion and Dong et al. 100-200 mm 7 days
PS suspension in water ded slide induction of intestinal ROS (2018) fraction
1 day production MP microplastics, PET polyethylene terephthalate, PE polyethylene, PVC polyvinyl chloride, PS polystyrene

PA polyamides, PE polyethylene, PP polypropylene, PVC polyvinyl chloride, PS polystyrene. NanoPS nanopolystyrene, TCA cycle tricarboxylic acid cycle



WHAT CAN YOU FIND IN THIS BOOK CHAPTE

We identified that it is necessary to increase the study on the biological properties of
soil, especially on soil microbial activity and its role in nutrient cycles, which can

negatively affect soil productivity as well as environmental quality.

Also, the introduction of new eco-friendly materials such as bioplastics opens up

several questions about whether they are eco-friendly.



