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Abstract: Microplastics are almost ubiquitous in the environment. Their pollution of the environment has aroused grave concerns
the world over. However, little has been reported in the literature on microplastics in the terrestrial environment, especially in
farmland soil, compared with those in the marine and other aquatic environments. Presumably, microplastic pollution may be
more serious in the terrestrial environment than in the aquatic environment. This paper is to make a comprehensive and systematic
review of research progresses and future directions of the study on microplastics in the terrestrial environment, to introduce status
of the pollution, and accumulation and distribution of microplastics in the soil both in China and in other countries as well, to
explore their sources in the terrestrial system, including the use of agricultural film, the application of sludge and organic
materials as manure, the irrigation with sewage, and surface runoff and to discuss in detail their interactions with other pollutants

(heavy metal and organic pollutant), processes of their accumulation, migration, weathering, and degradation in the soil.
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Moreover, this paper also elaborates ecological effects of microplastics in soil, impacts of microplastics on soil physico-chemical
properties, threat of microplastics to animals, plants, and microorganisms living in the soil and potential risks of microplastics to
human health via the respiratory exposure and food-chain. In the end, the paper puts forward views and prospects of future

researches on microplastics in the soil environment. This paper is expected to be able to provide information and scientific

guidance for comprehensive understanding of the presence and future of microplastics in the soil environment.
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SRR i DR R R A AT SR R )
T, BUHE] 2050 A= H0kHY = R 1k 5 330 A2
SERE TSR R A, F A BREE 0 90 b i K 0 1
W A AR AT 2D R R i B
OB RHETRRAE/NT 5 mm AYYRIET4E . WE R,
KL, B AR TR RSB p ), H B TR
Vg AR K SR i e 7 A SR A P RSk, TR
W RHEBE AL, BRI A S8 k) nT B
SRR 4 f5~23 £55) HAT, Xk i
AR B9 R 282 h TR IREE, IR IEMW
AR i 2 I AF 5T T LR TR b BR BT, R R B
LA AN G O R SCER B Y 6.34% (AR
2019—2020 4 Web of Science F [ 1 /0 54 g
Ik 2020 45 8 H 30 H ), A5 RELZMEM .
HARHE RO RE S KR SRR SE T R, AN
FURE TR 4 i AR A MR LTS Y 45, AT XUAk R fi
JURLAR T/ NI SDRHORE 5 X SETEOR 7R - b R AR T
%, AIRESEUM T KT OB AEERE X 1
S 1 BLAR R 5 L K st g 104 A R R 7 A R i ).
IR, 288 T PR v i S 0 R AR 6% 3 L P I L )
e i R A RTS8 R Y B RN I AT
K PRI R DGR MRS . ASCLEE E NIt
A OB R R ) B B R U SR, A A
SARIG YL R TR | SRR RRUS:, JFAR RO AT
S E SN, MERA DR —E 05T 4 R 55
TR Yo 5 AR R IR B RS RIS %

| uk = 7 R € 2F BRI S s B

SRR L, L RO RHS GRS
{781 R N TS 56 37 N LD it R P e 9 e
FROER R 22 . HAT, ENSMYMGEITRE T
TP ROIE NG R A
1.1 PETEREHHERNEENSS

Hh R A LA T R - S v RO R I A T

MEZR, BRTAEAR, A5EERELS . ZF+H
FIF 7 20F B 398 2 % A OB R AR R 1),
JEL A5 A5 IR T B AT b ) Y 8 P B R
FREELE 634 ind-kg ', FHHRAEN 1.56£0.63 mm,
Hrp/NF 1 mm BRGSO 49.8%. 1R 1Y L
SRR T RENS W L HE A W B 72 26 L
TR OB R B B RLAR DR/ £, HLAS Al 22 57
Koo TEZ 50 N2 Sl 52 i 14) 88V R i U6 06 2
+ S rp Rl E AR IEAE 1.3~ 14 712.5 ind'kg ', 24
60% I RERIAR /N T 1 mmU' o TSR X 35 1 B 13
SRR F FEFE R M 320~12 560 ind-kg ', Hiokife
AT 0.2 mm MRS 70% . A A e
IRERE TR, 35 2.2x10°~6.9x10° ind'kg ™", 81.7%
HI B RPRLARTE 10~ 100 pm™®, 4498 i i i 32
JE bt - SR A 3G N T A . Liv 5 PURIE, 75 1
T IRAR B KM b, Ok e R )2 3 (0~
3cm) FMBRIRIZLHE (3~6 cm) FHIFEESH 2
78.00+12.91 1 62.50+12.97 ind-kg ™', Ki 2/ T 1 mm
BB ) 48.79%F1 59.81%. FEA[A] £ b Fl
My e, MK FEES S mAEES . &
T = A R A R R 0% K R R A e
BREHFEEE N 16.143.5 ind kg ', BEE THRAME
M43 (4.5+1.2 ind kg ') 1), 7F 2 5 TE w3t X 1) 381
TR IR B M B it A TP i R RS 7 100~
42 960 indkg "', FHMEN 18 760 ind-kg ', HHkL
F/NF 1 mm BIRBERNG 95%0, ke i B I oG vE
BLAR/NT 1 mm SO R RS A T 5 AU
1.2 £ tEPRERNEEMSH
SREML, SBRHA EZR T ke
PABFSEE > (3 2). Fuller 1 Gautam™ Mz 1 )
7% JE 9 Tl P b A 396 op 08 RE = B S
300~67 500 mg-kg ', HA S EBIBRLE A REE
Scheurer 1 Bigalke* 4§ t B+ 29 AN R JF Y +
HERE R A 26 DMEEROERL, £k 593 indkg !,
BIARTE 125~500 pm Z 8] A St b HL AR . AR

http://pedologica.issas.ac.cn



2 1 ¥

AN RHEAETP RS R R A 283

Al A= 7 1 Bl s e CERE S B, DRI A - 4R Y
RUFSE A EE S 4. AT eI, (R B g |,
TR -2 F2 BEAY R 0.34+0.36 ind-kg 'BY, T AR
VY RF A B S P R i 8701 900 ind-kg P
15 VA Tt FH 3 A1 R BB e e R 32 B G
17 F45F] Mellipilla % 25 Z Wi 5 Je () 138 v, R
BHREIAE T 600~10 400 ind-kg "B, HirpoR >
YRR YE . TEHES Valencia M itivs YR i 13
B (p<lgem™) FMIE (p>1gem™) HIBRE
FE43 5120 2 130£950 £ 3 060+1 680 ind-kg ', 1L T
AR5 e B RS . B OEEL (1930£740 F
1100£570 ind'kg ') BH. 5T, Xt4Bk A+ g g
RO R AR = . 45 TR IE 0 3 6l
SRR B 25 A Y KRB T SR R R )y A
KAh, i 5 R R 3 P ORI 4 B R HT
I RGE—A K (F 1, £2). BT E L
WARY—, ¥ (indkg!') FIFE (mgkg!') £
IR 5 2R B T W R i AR R T G —
AT LEASIF S i, ROl = B 1 3Rk U X

2 PR IR St

TR RERLR IR, R ISR AH
BB . V5K iEBE . KUK . B IH 0% 0
WB AR B RO R B EE R (K1),
21 KRAZREENER

SRR A i T A 77, 2021 45
SERAR PSR A P i TR S 750 O t, b
Fad 40%Je MR PO, IR ER AR B SR E, 2017
AEAR BB AR B Ok 252.8 U7 t, ML ROk
BT 143.7 07 t, B 55 AUA F) 1 865.7 J hm?,
{H b I [ RN 60%57 . 2 i B (% 91 R) i
FEETE 't BRI G0 A W0 S5 A T AT 48 O 24 B o e
TR IERLCY . Zhou S5V TR AE BT 5 B AT 7
A B S R OO R R TR B AR AR B
A7 YA 1l DX U AT A L, B 24 AR L
R R R A 1 075.6+346.8 ind kg ', T
JE 5 AR+ R Rl 80.3+49.3 ind-kg 'Y
BRI, FH 8 D6 1 3 1 2 0 b i R B R i
BLIRAE .

22 SiRETHFIA
5 7K A B R AT DA AR BRIk i i RL, (B

XSRS R BTG e B SR Big K A Bl
( HHECR K] 10 000 m* ) WAL IR R, HKiE
15 ek A S AET OB R K 2494 4.6x10°N; 75
IKZARHLS , Horh 98 3% R A B 5 e Hh ),
T IR LG K AR BRI e R O R R R AR B T
4196~15 385 ind-kg ™" K EH 11 44 28 M5 K4b
BT g5 Ye e S OB S BEE TR R 1 600~
56 400 ind'kg "', “F¥J2H 22 700+12 100 ind-kg ',
X B GO Y e B R S AL RN
0 FEIR A A HE ek it fin 2] o FE v v A 50 f 8 R ) AR
S0 WRARA, R AL 56 B AR i s e A i A
B P OB R AT IA 63 77 ~430 77t Fll 44 5~
300 J7 9 F (R AR E A V5 YR A BREE A B 0B
BHETTRA 1.56x10" A, 35 T K 4 i 2 2%
il 3 rh RO R TS Y, COA A, T SEE S
e B A 4 rp R R B S i TR A 9 U Y
43P, Corradini 25X F 31 ANt V5 A
) 4F BR A A A 480047 T A, R b SR
B 5 B e I RS A g, MRS S ks
(i 200 thm® (& )) HHER R0 R4 B2
ik 3 500 ind-kg ',
23 BHERHMKBEER

B RAHN I A MBS Al A 7= i 72 o
AR RE, U AR Bt AR )Tz A
Blising fil Amelung %% B 1 [ )k BB 69 A HLAE
FETERAE KT 0.5 mm R, &8k 2.38~
180 mg-kg "5 fE[E A 5 — WAL, A HLAL ok
BRT 1 mm AEREE A A 14~895 ind kg ',
(AR, B ATA HLUIE B kil i) 58k e A
PAREKTF 0.5 mm, Wk AR/NT 0.5 mm 18K}
ANV AE L R 22 B0 51 R EE A LIS T ) O R T
Yo [a] {1, ARSI A9 A5 HLAE A o b e i 4 HILAE P £
1E 0.5 wt% (FEIF) AYREFR SRR 0.05 wt% )2
TSR AOT Bl SR A A ML A S A s A A
FE, WAFAVIETEA 0.1 wtoeh R H I8
R /NT 2 mm 9 ROERT TR A HLIE it
AR E, Ff A MR B SE R &A= m
88.4%7, WURLLH AT G Rk, FRARE T
Jiti AT ML AR T B A B A 8 R B B8 R
52.4~26 400 t, HJEFPKAE/NT 0.5 mm AR
F B DL MR it B ARG &2 i A B 4 s
A R B R RT il T 22 80 A WL A RS T G A oA -
rh B R} ) T R R

http://pedologica.issas.ac.cn



58 &

il

FUA

iy

e

284

(b YT EHT ) 8'9PEFISLO 1

[oz] MILAM/ (1eN) Fr4La % (g ST ¥HEL ) 1'8€1F80€ wur ¢ ad e [ >l 7 - fub T g
(b SHiFE) €6vFE08
[61] MILA / (IOBD/IDBN ) Fo04h 7 01y €~0¢€¥ 1 wu > % OAd “Sd “dd ‘dd TRk CEHE A C¥EdE MHrF X T % hd 3]
[81]  uewey-oxmwu/ (YOUZ ) T H 09S T1~0T€ wuw g~uwr 0z g9 “OAd ‘Sd “dd ‘Vd  BEZZng N C¥0m “ddz Y ANTF [
(#rFlimy ) Lo9T 7Y
[L1] MILA-M/ ([BN/IDBN ) T 4L % wur g~ it og W7 Hd W e TR ek W 1
(FHFEhaE) TILs *Sdd ‘dd/dd ‘dd “dd
= (%8'€l) H743
[o1] uewey / (YOUZ/DeN ) FELLE O1x6'9~,01xTT ww g~ wn o] $dd “Vvd ‘dd T WY MR M TR
(%P1 ) ¥X C(%CS) Hid
(N RELE ) TIFSY (%S°€) DAd T
[s1] ALLAM / (1DBN) FE L (% ww ¢~ uni 07 LA T L B T
(HE) SEF1791 (%1SE)dd (% 19)dd  “EiE CYd (mT) HidE
[P1]  MILA-¥LIV/ ([BN/IDBN ) FEAL3 % S6~SL wuw g g~ 0| dd H HrFldyy X
AILA-4LY /
[e1l 0ST~T'LI ww g~ oz / S W Y s HrF Y Al
(IDUZ/IDBN ) FE4LH %
B (%1'T) Y7450 o &
[Tl MILA-¥1V/ ([BN/IDBN ) F 43 % STILYI~C] wur ¢> Ndd *Sd “dd “dd HrF EAN
“(%8LT) T (%69 ) Hgk
(11l WFDWL / (N) S 6TEFOTE~ITIFOY wur 6> dd ‘dd / MY SRR CH R hd o
fo1] LFHILWY ([BN) TS 096 ¢r~001 L wu o]~ g / i N (%T6) #7137 I MHLE 2
(%C1'T) Ik “(%L99)
(BT E¥) 0€1FS79 (%1'9) Ldd “(%Er'er)
[6] AFLAM /7 (1OBN ) 4L (% ww g~ (g AL MM (%S8S'LE) T2 B > ey
(FTFEE) 6TIF08L dd “(%S$°0S ) dd
Hid (%EEES) Wi lz WTE¥
T/ (%1 ) #H& (%TT) ¥4z
[8] ¥€9 ww L9y~ 0Z] / T e I A fuk
(TBN/IOBN ) 4L 7 % “(%S0T) Hit “(%E9L ) Tk
poypow (11os A1p | _3y-pur ) /
OUIRYAY J3uelr 9z1§ uonisodwo)) adeys uioped asn pue| IS [OIBISAY
UONeOIJIIUdPI puLR UONORIXH dduepunqy
Y i [EH TR Tk eI ¥ A YLLH Wi XA
SR L HF
BUIYD) UI [10S 9y} Ul son1se[do1orw Jo uonnqgLisIp pue uone[nunody [ qeL

Bl vk v O Tk R N ch 3 T E b

12

http://pedologica.issas.ac.cn



285

N
YA

UL A B XU

Kl

peYERERS

0z

I P

7]

2 3

"23pn|s yym parjddeun pue| Jusdelpe ay) sem O UG (B, WY S ) MO . ul s1edA ¢ 10) parjdde usaq pey a3pn|s 2JoyM [10S oY} SBM g OUS ‘(B WY 0F ) MOIE
ur s1eak g 10y parjdde uoaq pey a3pn[s a1ayMm [I0S o) SBM Y 9IS ‘B wn1oads parerjur 1a1no -1 10§ YL -1 pue ‘wnnoads parerjur Ia1Ino,J U0NO[JaI-[2}0} PAjenua))y 10 YL I-NIV ‘wnnoadg parerjur
1910 10§ spueys YILI *( (Wo-8 8 1-9'T ) [ENPUB ‘(w136 T) YIe) ‘( Wd-8 L [-6'T) DUz *(,wo-3 0T T-81°T) [DEN Iudde uonejofy Aysud(y 10wAjodod 21e1ade JAUTA SUS[AYID 10] VAH pue
‘audingAjod 1oy q4 ‘1owAjodoo duajAyrakjod audjAdordLjod 10) Gd/dd <191s9K10d 10) §qJ ‘oprweA|od 10 vd ‘Ipuolyo [Autrak]jod 10} DA ‘ouepainAjod 10j NAJ € udrfisAjod 10y G4 “9reeyiydalo)
sudAysak|od 10y 194 ‘oudjAdordKjod 10} dd ‘dusjhyiakjod 104 spueys gd "adA1 £q [ros u soyse[dororw ay3 Jo uonsodoid sie sasayjuaied ur SHSIP oYL 1OION T LMY TEWIEL O (e WY ST )3
FEIA Ly § MEHTIH G (B WU 0 ) HrF ALy TIUBEETIH Y e "R Gl NI QO Gl - [ DT LNV SO0 s FdILd f(wo-8 8]
~9 1) TN (W8 ¢ ) TOBD (WS LT~CT) FOUZ (WS 0T T~QI'T ) IDBN ‘A FMWFLFE AT Y Z7HM-Y 7 VAL (Yl ‘dd CAHETY7EYE (dd/dd i
‘Sad “HME CVd (W7 OAd CHEH TNAd CWT7¥HE Sd BT 7@ T AGE C1ad WM Cdd Y73 CAd SRS s B M B R RS A

[L2] I /() HA F0TX68T T~ 0Tx8°¢ ww 6> / / [H > B XEZM¥KHH
[oz] MILA-LY / (DUZ) TEALE 019 ¥~08 wuw g~ un ¢ Sd ‘1dd ‘ad Hnylz 7 Tk I [ifk B = [k 3L
LA 3717
[zl SOLTEFECELT ww ¢G> W Wi WL [k XX
fg MLLA-YLV / (IDUZ ) FEALE 2 % Vd “Sd “dd “dd  (%C€96 )ER VAT EiE Y W
(45 0T #(E ) 0°0L09 (%S8LTT) fhkifk
[vel HIEW / (1D0BN) FEALE(F (H 0T HiE ) 8Tser ¢ / ¥ (%LS8E) SEHHEE “(%I€97) B EE XFE w2
(H SHiBE) 09T T EHH (%YC€T) EHlE
[ez] EFIWL / (1N) FHI S 01x8°07~(01%6°0 wu ¢ / (%¥'61) H7l7 “(%908) Hi HTHY T 7 7
ALLA-M Y 45 89d Ty
[zz] €8€L S~€'8 ur g~ unt g % (%0V1) #47 (%9vL) A, HrF 1o 13 X PR B o
MLLA-ALY /( [BN/IOBN ) FE 4 35 4 (%L 11 )dd  (%TSL)Sd

(D) (%6T) H# “(%IL) Hikz
(€) (%S8T) Ht

(D) 0§ & dd
[rel AL/ (10BNFIDVZ ) FHLLH w g (%TTE) Hid7 “(%E0S) Higk 4 iy  WH
(d)9L8 (V) 6SHS “1dd “dd/dd (%6 ) dd
(V) (%9T) gt
(%STL) H74E (%6'S8) H
poyow (Tos &1p | _8y-pur ) /
0UdIRJY J3uel 971§ uonisodwo)) adeyg wioned asn puer] IS YOIBASIY
UOLEIJJUIPL PUB UOLIBIIX] J0uepuUNqQy
iR eing . T 1k SIS 3 T LU [T Py
R JE3.-2 E ey

E2

http://pedologica.issas.ac.cn



58 &

il

FUA

iy

1

286

‘KloAnoadsar <D ur sonsejdodnu (wo-3 ('] <) AABdY pue (w3 ('] > ) JYSI[ JO dduepunqe YL 9 *A[9A10adsar

AAvoy pue (w3 ('] > ) IYSI JO duLpUNQR YL iq ¢,
sonsejdoorw yo uontodoid yuasord sasayjuared ur suSip oy, 90N

(W03 01 >0 ) ey F ARG WS4 FQ 1 BABW F g 0 LY 2WHONd Y2 HSd * YhdHe-dd

‘parjdde usaq pey a3pn[s 219yM [10S 3y} ul sdnsejdordIw ( wo-F ('] <)
3y Sw siyun ‘e £9puo[yo [Autakjod 10y DAJ ‘ouaikysAjod 10y §q ‘oudjhdordAjod 105 4 oudjAylaL[od 10] spuels g w0 pue adAy Aq [10S ul
CF KR (W8 01 <0 ) WHE Y (WO-3 01 >0 ) WS o Hr F ALk [ BN MENLG 0 ¢
CWZ3Ad N SRS HY R A G e RS A T

T (wo-S 01 <0 ) 1 H Iy

B (%S) vd

[sel AILA- IV / (W g 7)) oM Tz 67 1788’1 W ¢ ~¢ / M LI [uk uyeT 5
(%9 )dd (%91 )ddd'1
> OLSFOOT T H¥ 0¥LF0E6
[rel MILAT 7 (TN ) FEALT % ww g~ 0 / MR W7 HE BORCHPREMHMIE  hdQYRL R
1089 1F090 € I 0S6FOET T
AT A
[e€] FMYE / (IOUZ/IOBN/NC ) TELL T 00% 01~009 wuw O[> / FE 2 G Lk L AT eIl (i 5,
S N(%L6) Wiz
[ze]  uewey ny ALLA /(GOBD/IDBN ) T 443 % £65~0 wuwr > $7 dd “Sd (%88 ) dd / o F AL ful T
(%S'TI)
[1€] MLLA-YLV / (Ww g 1) oL Tz 9 0FFE0 wur G~ 4 S8d “dd ‘dd 717 (%SLEY) H AN G %) S b AN Y B Tk ]
Bl C(%SLEY) H
[o€] MW /() AL 006 1F0L8 wuw ¢ / / MR udyoeuond fu hl g
( SW-OD/IILA-YULY )
[62] + 00S L9~00€ / Sd “dd ‘OAd / AT AN [ Y Bk
[ (Fdd ) M) W I
0UAIRJOY POYIdW UOIBOIJIIUIPI PUB UOIJOBIIXH (1os A&1p | 3y-pur ) / J3ue1 oz1§ uonisodwo)) adeys uroned asn pue] QIS YOIBISNY
Wk Y TILE Y 5 LG souepunqy F=E [H PRI S 3 A YL Wi X124
SILUNOJ JAYIO Ul SI0S Y} Ul s1Ise[doIdIw JO uonnqLISIp Pue UOHBNWNIOY T JqBL

DY EREMER b ETEENERS %

http://pedologica.issas.ac.cn



23 ¥

PSR W 378 R T EVE SR SR S N u ) 287

WOKIEE

JORE (K)

W L RAMRNER [ 2. TSR LRI 30 AU BIER; 4. MR ATGKEM; 5. KRRV 6. i
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from landfill; 7. Other sources ( illegal dumping, wearing of tyres ) .

BT P ORI R IR S A

Fig. 1 Sources and pathways of microplastics entering into soil
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Fig. 2 Contamination processes and ecological risks of microplastics in soil
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