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Research process on the occurrence, migration, and ecological effects of microplastics in farmland soil

WANG Jinhua, LI Bing’, HOU Yuqing, WANG Lanjun, WANG Jun, ZHU Lusheng

(College of Resources and Environment, Key Laboratory of Agricultural Environment in Universities of Shandong, Shandong Agriculture
University, Tai’an 271018, China)

Abstract: Following widespread concern about microplastics pollution in marine and freshwater environments, microplastics pollution in
farmland soil is now attracting more attention, and has become a hot research topic. Microplastics enter farmland soil through a variety of
ways and continuously accumulate. This has an important impact on farmland soil ecosystems and may eventually pose a threat to human
health through the food chain. In this study, CiteSpace software was used to analyze the literatures on microplastics pollution in soil, based
on publications listed in the China National Knowledge Infrastructure database and the Web of Science core collection database, to track
and compare the focus and hotpots of research in China and other countries. On this basis, this paper introduced the sources of
microplastics in soil, mainly from agricultural production activities; summarized the abundance and distribution characteristics of
microplastics in farmland soil; discussed the migration behavior and mechanisms of microplastics in farmland soil; and expounded the
ecological effects of microplastics in farmland soil from the aspects of soil physicochemical properties, soil animals, plants, and
microorganisms. Finally, this paper pointed out the problems that remain to be solved in the study of microplastics pollution in farmland
soil and the prospects for future directions in this field. The construction of prevention and control technology systems were proposed to
provide a scientific reference for ecological risk assessments and the control of microplastics pollution in farmland soil.
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Table 1 Top 10 keywords with high frequency
CNKI R 2 5t 1) Web of Science $ 4 2 56 £ i)

Keywords in the Frjfjﬁ oy Kengrds in the Web of Frfj}:i oy
CNKI database Science database

OB 167 microplastics 567
+45 48 pollution 293
oA FH 38 18 soil 284
T 16 water 126
A 11 sediment 124
A AR 11 transport 123
E3 10 particle 120
THES RS 10 identification 119
s g 8 plastics 116
EEJE 8 degradation 115
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Circular node represents a keyword in the domain , and size of the node represents the frequency of keyword occurrence. The same below.
1 EF CNKIEHR B R X 52 iR L B E &
Figure 1 Co-occurrence graph of keywords based on CNKI database
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Figure 2 Co—occurrence graph of keywords based on Web of Science database
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Figure 3 Sources of microplastics in farmland soil
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Table 2 Occurrence characteristics of microplastics in different land types of soil

FERBHX A FELR F B A hifz /N GBS SCik
Nation or area Land use status Abundance Type Particle size Shape Background Reference
RF I Tall I3 300~67 500 mg-kg™! PE.PVC.PS <1 mm — Tk X BT 3 Z Tk [40]
KA AR L
HEPH R [iel iy (870+190) 4>+ kg™! PE 10~50 pm kL FEEACbE -3 A7 Kz [49]
BRI
it PN Bl e 7 0~55.5 mg-kg™' PE PP <2 mm — ULz X 43 [41]
Je HAF ARIERUIR7 34241 kg PE.PP.PS.PA.PVC.PET  1~5mm EK W85 274k — [50]
S| NGE S 334~3 068 1> kg™ PE.PS <5 mm 24k WA KR [51]
B AU X A FH A 67~400 1 kg™ PE 40~740 pm R LA PRIERER L [52)
Lie
PYPEF A H (960+420) 4~ kg™ PVC.PP 150~250 wm ff R R4 S SRR A ISR AL [47)
i ] FRAR BB R (700£75) 4 kg™ PE.PP.PS.PVC 0~5mm  BRF EIE A FRAAl A Wikt [53]
A b Y JoUkL TR 55 s
W AR MER AP 1.3~14 71251 kg PE PP .PS <5 mm WK R RIS i 8EE [54]
HI AL BRIV LA R R A
EOMWEE2Ey S E AR S
HEZR AR TP 108~486 1 kg™ PE.PP.PET 200~500 pwm Yk IR TR A [55]
Bl R AR A S k)
HETAR PO 188~279 kg™ PE.PP.PS .PVC 0~5 mm W LR 4 T ORI sk [56]
] B L e e 7| 1750~6 5504~-kg"  PET.PU.ALK .PVC.PP, 0.02~0.5 mm 9 RO IR A S R
PVC il it P

hEE AR R
H P g 3 X i

1900~12 6504~ kg™
7 100~42 9604~ kg™ =

PET.PU.ALK.ACR.PP 0.02~0.5 mm £F4E W5 ik:

AR [44]
0.05~1 mm ZF4E B8 G ACHUIERFIA L [48]

RS (T8 it PR 2
T E i A H (78.00+12.91) 4 kg™ PP.PE 20 pm~5mm  £F4E B FafdE RS, HEH [42]
SRR 5
Hh R A< H 1430~3 4104 +kg" PVC.PP.PET.PE.HPPE  0~5mm  £F4E #EH T #4005 KA SR [43]
L AR LT 5
v B iR A H (80.3+49.3) . (308.0+ PE — T BRI WG L (S [23)
138.1)/~ kg il FENERAE S 15,24 )
(1075.6+346.8) 1 kg™
AL A H (10 586+3 560) 1~ -kg™! PE S HALRY) PP AKE = W 27 4E ok 7 R e s [24]
(ZEME) (7 183+1 633) 22 FRXI7R —HIfig Nt FH s
A kg CRERR) CR}ZE R TR M
REGKTE R
PEILAR R ORE 310~5 6981~ -kg! PP M- NMEILRY) PE - <0.5 mm TR A B> A B [57]
I o
PETT KRHRE 217.30~2512.18 pg-g PE .PP.PS <Smm R R LR R AT YR [45]
4 Sk JiE R o s
rpE Py 1 R ALIE 1.2x10°~8.9x10*)> kg — 0~5mm  JRE WA A7 VR R R 55 [46]
IR LT 4
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Figure 4 The effects of microplastics on soil ecosystem
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