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Abstract: Film mulching could increase productivity as an effective modern agricultural technology. However,

with increasing time, more and more amounts of the mulching film are residual in the soil, posing a significant
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threat to the soil environment and health. To systematically understand the influences of mulching film residues
(MFRs) on the environment, this paper first summarizes the characteristics of MFRs pollution. Then it provides a
comprehensive overview of the effects of MFRs on soil health, plant and animal growth and development and hu-
man health. By reviewing domestic and foreign literature, we introduced a concept of cumulative ecological effects
(CEEs) to indicate these complex and long-term effects. We also discussed the existing problems and directions of
future research in the paper. Studies show that: (1) The amount of MFRs accumulation in the soil increases with
time. Due to the influence of tillage, aging and degradation, the size, shape and state of the MFRs are constantly
changing, and the accumulation amount of microplastics and pollutants released from the mulching film is in-
creased, leading to the continuous change of CEEs. (2) The aging and degradation could make the CEEs much
worse. The different mulching films, degrees of aging and degradation processes have different CEEs. (3) With the
heavy usage of biodegradable mulching film, the diversity of the CEEs of MFRs increases. In comparison, the
CEEs of the residual biodegradable film are as harmful as the ordinary mulching film. (4) Both direct and indirect
CEEs of MFRs pose threats to human health. In brief, the CEEs of MFRs are a long-term and dynamic changing
process, while relevant research still is needed because the current knowledge about the CEEs is from short-time
and static studies. Therefore, it is necessary to carry out long-term and spatio-temporal systematic research in the
future. Meanwhile, the mechanism and controlling methods of the CEEs of MFRs should be studied further. Hope-
fully, it can provide theoretical support for agriculture-sustainable and human-sustainable development.

Keywords: micro-/nano-plastics; mulching film residues (MFRs); cumulative ecological effects (CEEs); potential

ecological risks; farmland soil contamination
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