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Agricultural plastic’s application and problems
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The agronomic use of plastic film mulching (PFM) has been
hugely successful in promoting food security and improving
rural livelihoods. PFM has also enabled substantial increases in
food production, farmer incomes, reduced pesticide use and
improved water and nutrient use efficiencies. However, the
resulting plastic pollution in soils (including macro-, micro-
and nano-sized plastics) caused by PFM has attracted
significant attention from scientists, regulators, policymakers
and plastic manufacturers. While many articles have been
published on the amount, behavior and fate of microplastics in
soils, most of these studies are based on laboratory- and plot-
scale experiments with extremely high concentrations of
macro- and microplastics, resulting in over-exaggerated
conclusions about the environmental risk of PFM use.
Therefore, there remains a critical need to determine the effect
of legacy PFM contamination in soil ecosystems at realistic
field loading rates. Also, although biodegradable plastic film
represents a promising way to help resolve the plastic pollution
caused by conventional plastic film, the effect of biodegradable
plastic film on soil microplastic concentration, soil microbial
communities and the plant growth remains poorly understood.
Therefore, the 10 articles in this special issue focus on the
abundance and distribution of macro- and microplastics in
soils, the effect of conventional and biodegradable plastic films

on the soil environment and plant growth as well as the policy
for plastic sustainable management.

The abundance of macro- and microplastics in soils varies in
different farming systems. Sun et al. (

) analyzed the concentration and polymer types
of microplastics (MPs) and plastic additive of phthalate esters
(PAEs) in soil samples collected at nine typical mulching
regions from six provinces in China. The findings suggest that
PEM is not the main contributor to MPs and PAE:s in soils in
these nine regions. Zhang et al. (

) investigated the dynamics of macroplastics and
MPs in soils taken from different depths in cotton fields of
Xinjiang Uygur Autonomous Region, China, after 5-30 years
of PFM application. They found that the proportion of > 1 mm
MPs decreased with soil depth, while the small MPs with size <
1 mm increased. Additionally, the mass of macroplastics was
highly linked with MPs concentration.

The application of biodegradable plastic film is a potentially
more sustainable alternative to conventional plastic film.
Thanh et al ( )
investigated the effect of oxo-degradable macroplastics and
MPs on soil quality and the growth of Zea mays and found that
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the response was highly dependent on the concentrations of
oxo-degradable macroplastics and MPs.
( ) investigated the
effect of biodegradable plastic films on MPs distribution and
microbial communities in paddy soils, and found that the
application of biodegradable plastic altered the
composition and abundance of MP-degrading bacterial
communities. Samphire et al. (

) reported that the use of biodegradable plastic
film over three years of organic horticultural production
increased the yield but did not affect soil organic matter

Ren et al

films

content. Thennakoon et al. (

) found that biodegradable mulch had similar
performance with conventional plastic mulches on improving
crop yield in Sri Lankan wet zone agriculture. Wu et al.
( ) investigated the
effect of different types of conventional and biodegradable MPs
on pea growth and soil carbon and nitrogen content as well as
soil microorganisms. Zhang et al. (

) summarized the effect of PFM and MPs on soil
nitrogen cycling and suggest long-term experiments are
necessary.

Plastic policy is critical to sustainable management of
agricultural plastics. Wen et al. (

) reviewed the three main development phases
of Chinese agricultural plastics management policy since 1982,
summarized the positive and negative effects of agricultural
plastics, and proposed targeted improvements to promote the
sustainable management of agricultural plastics. Kassem et al.
( ) investigated how
farmers use agricultural plastic film (including plastic mulch
and plastic covers) and manage their disposal by surveying 300
farmers in three governorates of Egypt. The results provided
valuable insights for policymakers to develop collaborative

management strategies for plastic disposal and recycling.

In summary, the articles in this special issue provide an
overview on current status of agricultural plastic applications
and existing problems of macroplastics and MPs. Guest Editors
of this issue hope these studies will promote future research in
this area, ensuring food security while avoiding or minimizing

plastic pollution.
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