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Abstract: Ecological effects mainly refer to the damage to the environment caused by various anthropogenic activities. These
usually cause structural and functional change in the ecosystem. With the increased use of plastics, plastic pollution has become a
very important part of environmental pollution management. Their ecological effects and prevention have been the focus of
pollution prevention in recent years. Plastics are difficult to degrade in the environment, and after the physical effects of
weathering, they eventually form plastic particles less than 5 mm in diameter called microplastics. This has led to the ecological
effects and degradation methods of microplastics receiving much attention in recent years. In addition to plastic waste pollution,
the use of disposable plastic products, plastic film, and other plastic agricultural materials can also cause microplastic pollution in
the soil. Microplastics in the soil will expand the pollution scope by lateral and vertical migration. Lateral migration mainly refers
to the diffusion of microplastics in the surface layer of soil through wind and surface water, while vertical migration refers to the
diffusion of microplastics to deeper layers of soil through soil organisms, water or various enrichment methods. The migration of
microplastics increases the degree of microplastic pollution in soil and creates a great challenge for soil microplastic management.
In this review, the ecological effects of microplastics are reviewed in terms of soil environment, soil microorganisms, plant, and
food chain. The deposition of microplastics in plants and food chain is discussed, and the risk of microplastic enrichment along
the food chain is analyzed. The ecological effects of soil microplastics come from three main sources: the main components of the
plastic, additives in the plastic synthesis process, and the pollutants that the microplastic absorbs from the environment.
Microplastics can directly change the physicochemical properties of soil, affect the function and structure of soil microbes, and
accumulate in plants, thereby affecting their health. Also, microplastics can enter the animal and human bodies through diet,
drinking water, and respiration. Additionally, soil microplastics can be dispersed into the air by way of dust lifting and thus be
inhaled by animals at different levels of the food chain through respiration. Once inside the organism, microplastics may enter the
circulatory system of the organism and thus accumulate in various parts of the organism. Microplastics have been found in many
livestock products, but their entry channels into animals still need to be studied. Even though the content is very low, these
microplastics may accumulate in the human body in large quantities through the food chain. The biodegradation methods of
microplastics, especially the degradation mechanisms of fungi and bacteria are discussed in detail. Currently, studies have found
that insects, bacteria and fungi in soil can degrade microplastics, and all of these organisms could also be good countermeasures
to deal with soil microplastic pollution. Finally, based on the summary of the existing research on ecological effects and
biodegradation of microplastics, the review analyzes and outlooks the future research directions and priorities of soil
microplastics.

Key words: Soil; Microplastics; Ecological effect; Food chain; Microbe; Biodegradability
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Table 1 Accumulation of different microplastic types and particle sizes in plants
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Table 2 Microplastic degrading insects and their internal microorganisms
R Wik ffp BB RN 28 G IEANE hRER A S 30k
Insect Degraded plastic types Degradation effect Functional microorganisms Reference
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Dark Mealworms Polystyrene WRR IR, By 1 B Enterobacteriaceae
Yellow Mealworms
Ut R Ji T P 32 1 A O R e T Enterobacter sp. D1 [74]
Waxworms Polyethene
B RE M Ji7 T PN FR 2 e 2 HE AR A e Aspergillus niger KHJ-1 [75]
Yellow Mealworms Polystyrene i)
g 5| R B3 T8 P B8 H A A e it o Microbacterium awajiense, [76]
Earthworm Low density polyethylene Rhodococcus jostii, Mycobacterium
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Table 3 Microplastics degrading microbes
TR AR S KR e fiff S e A 24 R AR 28R Z7% 3CHk
Microplastics degrading microbes Source Degraded plastic types ~ Degradation effect Reference
A
YRR TR R S AR R, I 2E AT BB R E YN SR 3 e foe 1 7= [89]
Lysinibacillus fusiformis, Bacillus cereus Polyethene
2 T R 2 AT BRIk E YN TR, R 5T [90]
Lysinibacillus fusiformis Polyethene Jrig=e (S
Bl AT YT, ZEAIAFE YT LN BT R R ASHIAE , FEXT 43 [70]
Enterobacter asburiae YT1, Bacillus sp. YP1 Polyethene FRERD, RIATE
BRI, AR &
B
JAFFE D1 i 0 i i R Z E T LN [74]
Enterobacter sp. D1 Polyethene e ) ) P B 0 ik
B, OWE L TR
B I R N
ZETUFT TR AN 2 FRAT B A B33 -4 RN JB i R AL, ORI (AR [84]
Bacillus, Paenibacillus Polyethene BN
BEREEAAT IR . P 2R R AT T YR ek {5 B R I DR [86]
Bacillus cereus, Brevibacillus borstelensis Low density polyethylene
WA S ML TR AT IR HER il Y FE MR , R [82]
Stenotrophomonas, Achromobacter IR LJZEHE Low density polyethylene  JE, FiFE . BUHAIR
Ui BUEHERE
RV AT T FA AR RN R L0 R, kR [91]
Bacillus amyloliquefaciens Linear low-density THIBBC R, TR 6 B
polyethylene WA
LRI Bty 4 EE WS B A R [92]
Pseudomonas Polystyrene
Y 514 sakaiensis 201-F6 B RXIPRHBR B HERME_HRZ [80]
Ideonella sakaiensis 201-F6 Polyethylene terephthalate /i I H: £ 52
VR, It BLRE A K
fige i
ZEAUFF T AN SR AAT R A Mgk +3E RIRHIRCO R RmASHUE , R [88]
Pseudomonas, Bacillus Polyethylene terephthalate 437 fiff
B% L b T 4R 2F AL T wELAEYTS Rk -6 HETE LA SR EIZ-6 15 [93]
Anoxybacillus rupiensis Yot Polyamide-6 S W — B Y0 R R U
MR A K
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gk
TR A HRIR Wk Agp 28 LRI Wik e R 27 SCHk
Microplastics degrading microbes Source Degraded plastic types Degradation effect Reference
BIH
Thee . R T HEAR Pr ROt Bt AT, 2 0H [94]
Aspergillus terreus, Aspergillus sydowii + 3 Polyethene 2y, s
dTiha, REMiw LR bk R KMAE] [95]
Aspergillus terreus, Aspergillus sydowii Polyethene
iR MR R A LR LI B ik LR 701 [96]
Aspergillus flavus ) 5 A S High density polyethylene Ji 4 Ik (¥ f ¥ e}
O, LM R 13 R 20 S FAAR iz it iZ [97]
Trichoderma viride, Aspergillus nomius Low density polyethylene &I . [ 35 1Hi A5 15
FELRE AT M1
Kethazg . AR, /D HOR T R 1 IR B2 2R L0 Bt e , GRS [86]
Aspergillus oryzae, Aspergillus fumigatus, Low density polyethylene /& BLZ Z 4 v ] 7=
Aspergillus nidulans W] 7= A A
i
TIRERE . T HE R Rt REEROE . IUEER D FRL L RIS [98]
Penicillium oxalicum, Penicillium chrysogenum YR H R 2 4%
High density polyethylene,
Low density polyethylene
EAN i Bk 4 R AN AN B R T [99]
Monascus sp. Polyurethane fig BIE A,
IR S TEEN T )
Jg 1 i
REE W 1 KA FIMHLRE , N AR I [100]
Aspergillus tubingensis Polyurethane TR, T2 BN
W
A S45 B 4 g RE M R RS IR | [101]
Aspergillus sp. strain S45 Polyurethane il 375 P 3 o
A NCIM 1251, EE K NCIM 881 BUWSAEES RAK LN F A . R [102]
Cephalosporium sp.{ NCIM 1251 ), Mucor sp( NCIM Polystyrene B AR MY REAIG
881)
HREBTTH LR bk RALK. ROABE BRI, 2RERm [103]
Chaetomium globosum Polyvinyl chloride, A& AR
Polycaprolactone
RERAZ TR B P [ ke =R PE-PU [# i1 7k Tt AR [104]
Cladosporium cladosporioides et Polyester polyurethanes
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BWIBEAT AR o AL ph T IR R Ak () B 7 3 M
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AR PEAT TR A, T EL G TE A E S R AR e
BIEEET

LRI BT ol SR i e it R A0 ) Tl
AE AN IRV A SRR A A
fith . AT 2 et S AL A R AL AR 2 10, T
Y B0l A 7 e ) R At B AN SRR R, LR AT T
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X BEREHEAT R AR, T A A T O o 0 o T4 il
HEAL DT B WAL P 1) S AL R 5 R fi i AL s
Mo Se 2 SRR IS &, SRR A REUEAT
RO, DR TR SR A W IR A R 25 5 0 T 4
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