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Abstract: Micro/nano plastics (MNPs) pollution has evolved into a global environmental issue that must be addressed.
MNPs can enter the soil and accumulate in the soil for long-term and thus pose a potential risk to soil ecosystem health.
From the perspectives of soil biological health effects and food chain risks, this paper reviews the research progress in the
investigation of soil MNPs, discusses the effects of soil MNPs on plants, animals, and microorganisms, and summarizes
the transport of MNPs in terrestrial organisms and the food chains. In addition, the future research directions of MNPs in
soils are also prospected. MNPs exist widely in soils with different functions, and can be absorbed by plants, ingested by
animals, and thus entering the human body through the terrestrial food chain. In the future, it is necessary to strengthen
the research on the pollution process and biological health effects of MNPs in soil, and to strengthen the risk assessment of
MNPs in the soil eco-system and the food chain transmission, so as to provide scientific guidance and technical methodo-
logical reference for the monitoring, control and management of MNPs in soils.
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Fig.1 Key-word co-occurrence graph based on the theme of soil micro/nano plastics
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Table 1 Distribution of micro/nano plastics in the soil based on literature published in 2020-2022
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Fig. 2 Biological health effects and food-chain transfer risks of micro/nano plastics in soil
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Table 2 Effects of micro/nano plastics on soil associated organisms and food chain
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PE {3k 180~212 1 000 mg - kg™ 21 d T2 A SR B A R R [81]
250~300 I3, FEXF M A B A A

X A 2 T ) 5 ) T L 22
AT
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i I hite/ R i O A
- pm AR st [ Sk
PS fiusk 0.1,1.3 100.1 000 pg - kg™' 14d PS (R S U N aie sl 7y JE A L S [82]
[pez bt iR =R A SATIRENY
5 DNA #1635
TR RGBSR 34~265 1,10,100,1 000, 2.10d NG HUBUR A T P B R [83])
(' Caenorhabditis 10 000 mg - kg™ AP TR ALV 23 Wi A R R I T A
elegans) FIE A T 5 5 T
PS fER 1.5 110,100 mg - L™ 36 h,154d PS KR IR L IR [84]
I R AR S R B
FAHSC T RE I A 4
FIFF Ik ( Folsomia  PE kL 2.34.66 10 mg/90 mg T 7d B LA <66 wm HYIEELT [85]
candida) firg A Bk A S B R R, B g
BETNIE R R R
S W8 ( Drosophi-  PET 'Bik: 2 1,1020 g - L7 6.20 d PET Ok B b v 508 09 B &7 [86]
la) Bl Wl R A A O e AR
) BT
%% ( Bombyx mor- PSR 0.5 0.25 mg/0.5 ¢ B¥ 10.21d oy B HR L PS YREORL, PS ik [87]
i) BRI RV A AR A A R R (AR
TE B (R RAR R 12 BRI Tl
BREEIE N
% 4 ( Cantareus  LDPE {83k 120,292 340,  {RBUFHCH 10%, 28d /NRLAE LDPE ik &5l E A [17)
asperses) 560 25% ,50% AT, A 5 | ] Ak 1Y 4 At
S PR R MO
U 4 (Achatina  EPS Yl / / 28 d I AR S BRI EPS, Jf B HEW A [55]

Sulica)

KR WA EPS 2%
[ 3B A

PS RIS PP ONERINMG; PE MR, PA KRB, HDPE NREER LM ; PLA MR LDPE NR%EZ R LM ; PTFE NER M
LM, PES HEBEN; PET ARME WL THE; EPS Ml RMRELKE, /7 Fm L,

T/ AN PRI 25 5 MR A ) b R RN b 1R 43 AR
i, WDRMEORL 25 52 M K T AR R A, 50 nm 1) ¥ R
TR X 7K R A A B BRI T T 500 nm %8
RHURL AR A= KA R HEVE T . e Ak, 100 nm
PS R /NZE MR AR KA W) 3 IE SN (P<0.01)
O BB AR A KB 1.9~ 2. 2 A5 MM & A4
Priik 5 ¥R RL R G, B EETE HDPE ¥Rk
T AZ B (Lolium perenne) H B 4= W) b 7% 5 17F
PLA T 45% %", /AR AR AR K A A 1
FH—T7 T 2 T 1 9 98 ) 550K 55 W B AE AR 3R 2
1A , O] AE % ZE 40 M B S AL, B3R 8 3R 90 I 1 32 i s 5
—J5 T, B/ 40 S8R 1 1 360 T S A AR 2R s S A
P, e B A A d T L S AR R A
bR A3 AE A B 4 D ER AT R R SR AR T A
B4 BV B (R K ), AR HE AR R A
KOV HAOR ML R T E— BRI Bl a8 R R A
SFL AR 4 40 R 25 0 A R R MR EE (200
mg « L7") PS BRHTURL 2340 il 2K R 4 R/ Nz 2510
AR, HAMEIR A 0 10. 2% F113. 7% AR F =
WeRE (50 mg - L") PS flBRX /N 25 A K A itk
VER™ NG A K S SR R A W 2R R R

M, PLA 38X /N 22 4y v #0 /5 ] Lk HDPE 1 PE
K, X AT HESE T PLA 255 78 135 v R A B i
RNy B NTTE - ATRNY e o S E N I S 5 S
T DN ER RN AR ) 2E K R B S A 5 A RRIR A,
2204 FE A /K B 0 | v 791 e B () 2 6 ok
TR/ AN SR XS AR 4 ) s ), DRI S B sz L i 4 98
X 4= HE AP () SEBRZ A

Tl ARk 2 3 — 25 X A W O G 1R i Y
M, SEA R & R ADG A H AR AT DL Al Yt &
YERIRYaRSS . ERHEH PS BRLEMRHEE (0~ 50
mg - kg™') ZAF T B BAR I NFE (Triticum aestivum)
R4 R a 4R b RS MRS R
Jn, MAE RS (100 mg - kg™ ) 2518 F W24l
AR FEY, X, £8P IR
(Cucurbita pepo) W H A (0.2 B RFEA MRS
BEZ HOBRL(PVC I PE ) ¥ B 140 T 5 3 A
by —TIE ST 2 /K42 (100 nm ~ 18 um) PVC ik
SARIEA SR R R AR N R AL, ORI (18 ~
150 wm) PVC W2l 2 s v REm™, Kb
SRR NP R SR A ER, i —
A RZR G W W B AL R, ARG BE B9 A A
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R, X ATRER TR N R 2 S A AR FR K
(RT3 FE I R AL B 52 ) A G 2R 1 1 T
LB X (S

Tl NI RHA 2 5 HAb V5 Y Wik & A9 AR K
PR G RN . T AN IR 2 5 e A ) X T 4 T 1Y
W, N Z A ) AR 4 . PS BRI 23 2/ N2
XF i ( Cu) FIR (Cd ) WO, R R 4 J8 X /N2 1Y
IR /N AR R S R AR
PVC BURHNIUR L BB 22 A Cd X 2 &)y 15 A0 Bk, 22
fife Cd XA ZR TG S M Re > g A R 3
W B Bl 2% E R A AR A RS R 1 A LA
A AR AT A AIG T 4 T X R G B Y E
WANG 25 BFF % W1, PLA 1 PE MDRHIGTE(EIE A
M Cd 75 K ( Zea mays ) R A B, PE K&
W BeE s b R SR A/ 22 AR R R AR A R
M AR D (B PE OREELE H IR IR AT
YLAb T B — V5 Yy Ab BE X /N 2 Y B R
SERRERA rp R P Y 2R B 22 A G W AL [R] 5 Y
S5 R 5 B — 20 W 5 By SR HE b BT i
AIFE RIS a2 A 2t
3.2 RUMERX T IESY RN

YAl it 690 FEEFEYI R AR 50 FiR K
PRl A AR R S B SR X+ e Bh
Vs s e B = . B AT AT O
T AHIBREA - SETCE HESh I r So e T g AR
Xf -3 W 1 BE PEOF S R B, LI S W X T 4 9B
BRI B [l ke, FE M2 5 i L3 shPiz 3)
PR UGN 3B DNA 453 09 | 2F A 00 0 A 58 2
HESREILT(K2),

KIM 45 U 58 S 78 S8R 1Al 8 mg -
kg_1 FA) - 4 vk ( Lobella sokamensis ) Eahs fi <
2R, Tl AN SERLSURE AT LR A £ 8 A= AL
I AT F 4 4338 20 W 1 3% 2l s T o i Bk o 8 ATk
FRH(<66 wm) 23 5 B H B Bl 3 B M S Bl B B R
AR50 U0d Y Bl 9 ek ot B ek A T 8 67 T R T, O
Hh, Z I 5T 3 B - M v A SRk R RTBORE R
JINJE S e e ] B o B i A 2R K R R Y O B A
. JU SN 55 Bk ( Folsomia candida ) % 82 1%
1% PE SLRHBURL 3R 58 i, FLAET K8 i 28%
R NR [ 70.2%, X5 HUERTA LWANGA
SEUO RIS 45 SRR, B I D BRI
S Wi a1 0 A K AR 2 B SRR AR, SE TR
B 1438 PS YR & i < 1 mg - kg™ 023 X ke 5]
( Eisenia fetida) & W% AL N 3T DNA B, bk
IRWFFER A G AN IR RL R 22 2350 Bl W i A ) A i

B B4 THT R M) 3 S 2 PR Ry Bl 8 S R it T ok, ] LA
TEA: WA A I ) 77 0 T 23 52 00 3 ) 45 1 L VA
I

T AN SERL T 1 58 2 0 1) B 1 3 5T R/ MR
Mo LISV BIFSE R BUAS IRDRLAR S R 23 U2
T & WEWS| ( Eisenia fetida ) 1 N ALY AL 3 45
TR BEFIA D H IR S e B Wl I6 1, 2555 AR W) S L {8
FEH/IN KL A2 0SB AL T ke 51 14 Ak IO Y8R ) B R
JNKEAR (120 wm ) BUEHEUR 25 51 AL 0 48 ( Cantareus
aspersus ) AR A AL o A /INRLAR Tl gl 88
REEE 5y ol 4 e A= Wy B R, Dk 1) /IR AR T 4 28
D) 2 5 W A3 A LA P9 PARENTI %6170 30 ¢ 5
0.5 wm ¥R EENZ 18 11 A% ( Bombyx mori) [ 718 B
B2k N ALY R E RIS RS, i JIANG %51
WWLEEE 1.3 wm (9 PS BDEUBURLLE 0.1 pm 1Y PS
SRRHUREAE M | A N A T 22 19 SRR, I X e 5] s
ER M EEYE, B AT, T g0 SR X 1 3 3h ) 1) 52
M58 38 HOCE B — KA MY RE W, AT A [A) R 42
SRR RIS YR Y B WS e B A o3 A iE 5 aE
SYBEZ  RRAE AR RN S S AR

[FJBSF, T 20 SR I 2 R G A PR 5 75 e K
X ISR G RO, AR, RS
fn PP A PE BRE 234 N5 5% AR N Cd A R
L, 8o oxs e 51 %) 00 R 000955 e AR A
RFEINBET 1% 3] R IR B R
R Cd FEMTIGHAR 2 5 0, 2 Cd 7R A
SRS, BEHIBES Cd WEAEM, £ —E
FEIE L RERS L% b ] () S vE SOesn 1, e
TR AR BRI 25 2 BOR HLTS Je A AL DR ) R AR
B, O AR 24 3 () B e B8 A 24 7 i s A
A AR B, JF 3 e ] Y AT A, s
R /9 kE il 2% T8 B K M R 23 %
BB K A B (HOCs : 23005 )8 2 UK A FI 4
KRR ) FEAR b HOCs 194 W1 R, sl
AR R I M AR IR 5T T S AR
i HOCs AW AR 22 AN AR e TR 28 kL 5+
Z[8) HOCs PV A6 BE | 10 J ok T BB BH RS L 1Y
1o 108]
3.3 RU/MERIRT T IER YR

IR B R HUE Y 2P0, TR
EFEZITER (C N P)TEI R RIS R 58 75 Y )
MR A 0y R AR EEAE Y, ik
Xof - SR A WU VR Al i By 22 FE R R U R, XTAO
SFUOLER ] PE DR R T KRS B 4H B 1Y S
REFEIRBUE T G LT, Ui A 2R} 52 B ) 10 2%
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X - ER A M B KR . WANG 250 g 3
B, LDPE Y38} 28 T L3RR Ao T R T,
PUFFRA ] L 258 S0P 1 RAR TE 1T 1) 3 B B S 1,
T EL IR T 49 v A W e RS, BRI T 4
AR R e R X R WA W R v 2 B e
3 FLA O I A SR 3, AT 5t 3R
W] R R i B — Bt TR T B
HER RN 2% N 7% ) LDPE ¥} ik: (150 ~ 250
pm) 5592 90 d Ji, A R AN 2 HEE SN
LDPE YRHBURL A I AT 32 S e i ' . LDPE
SRR T IR Y o ZREVE (B E R A
MR ) A B
Tl A PB LA 25 %o = 8 B W e 1 i
W, BFFEFRM] 3 PE S0RL S 54 100 11 000
ng - ¢ 2 B I U5 - M ARG | e AR - A R K
it R A 3 R A 6 3% A T s 348 o JHL L A o i 5ok
RAREHR T T LIu ZUS TN PP (7% A
28% ) % 1 JE WL ZE SR Mk B (00t XoF - S S P
S 7T R Ve O R 25 412 i H g rh o R
CRK ARBTG5 R T 3 b A7 MURR R 1Y
VA, 3G A W T R B SR A B ok TR IR A,
LDPE SERHE F-th 2338 fin 4 498 v R il A ok 4801k S0
TP X FEEE BT a8 B R R L
SO BRI, G LB A Gl A RLE K
P (425 00 - SR PE . b Il 0 M e D) 25
— gl AR R g C N R P RER
(e Ry Nt s A TR A NI T s L E L2 L
RSP M EYOE T RS
{1 ZETTLER 45718 UK SO kL5 B35 10 1
A WIER S PR < I S8BT ( plastisphere) ” . WRIGHT
A5 0SS e A RN T AT 35 TS P 2 229 AR
AHIFTA JFE 4G 168 rRNA PR 5 Foc Bl , # F
TOKIREE ¥R % B A B v BLAT A W R i
AE 1 HOUEEEAEAT B8 ( Oceanospirillales ) F13E 325 P il
(Alteromonadales ) G2 X FEA T A WP B =F 5
FE - HERBE T, ZHANG 251" WL 1) 1 15 1l 98 ) 11
[MIRE N 3 44k 5 F A A A 0, R TR P
T —AARE G B b B A 5 R SO R 1 1Y
2545 39 R AV R R DR A I R
6], 7RSI 4 T — 2] [ PE BT BT
W R ] BT B T TR AS IR B 1], ZHU 250 B
R WEZ B AR T (51. 3% ) R B (30. 1%) 7
SRR G R R, FE IR R R X
TR TR PRV 5 8 BRI A S A 4 B SR AN ]
FERERRE Tt & BT R 22 AR 0 X s

Yy nl LA P AL A0 SR SR 3 ) 8 SR o T ol A
T AN IERER B R A M A AR A A i g
BHAJE 1 1 rf — 6 305 1 (19 24K, GKOUTSELIS
SIS B AT 7 A b AR 1 B0 B
A T T ( Fusarium oxysporum ) | H 4% £ T8 (Al-
ternaria alternata ) 1 % %] 25 #h K ( Didymella
glomerata) , ZHU AELBIRG I SR R 4 T B
o TR o TR LGB L A PR R 12,4 . X
SOOI T 23 45 A D R R U™ E R R, A T A
DI Hb T STk 4 415 B0 TR 100 8008 BE 0T A P 4 B 1Y
TELE RS

4 TIERYMBREESKEITHESR

T AN BB Sl — oy 78035 e g, HLxt + e
BRGNS PG AL TR R B, Tk
i N R S A0 R HOK RS AR X+ 4
PREE M fRT B0, B A IKURG A5 AR R ] ] T PR A
YRS X K ER85E 1 A2 25 ARG, ) R ) A
(SSD) "= SSD = B A A KU PEAY , — ik
JEFI A R A 52 86 2= A B B 1A A5 3R
s Qe ) de K PT 45 2 Wk B, (HE: H TR [R5 5%
AT I R 9 BORL BE P A B = AT LA RO OR
[F] 26 2 R FH A9 B 40 S8 R R AR TR R R B AN
— 3, R B KBS 32 AR A — 4, R R SSD 7%
S0 Bl 20 B8 R} 9 1 5k Ry v BE A 22 AR KDY
ZHANG 2 YN gh iR 5 29 sh a3 U AH ¢
I Z L7 5B IR ARG S AR H R T2
R AT MR Ty A SR 0 A 25 ARG, A AR =
PR AT 2 3 R4 5 1 2 i e 5 2L T4
(4 X35 55 2 A A S KBS PG HE hi e, 250K
JEJ7 RN 3 N85, 85 8 & ATk
SE RN EBR AL, 5 ik A () SRR PR 8 b
AR 56 3 A2l AT SR 78 i g KSR s 3
T 255 S e IRURS: 55 2, LS AN [ BF 5 1T 45 31 1Y
T AN B AT b 22 T LA AN 48 B5 B A2 1AL
AN IR, PRI I vk o A b A v 40 48
BHOAES K, SRS, BT 6= LA b
Tl BRI A= A5 KU A HE S FAR 7Y . {H KOEL-
MANS 220 IR Sy Bl g 9L ELAT 38 22 0 0 42 1
T A3 FH P8 N S (B 1 B 0 SR RS B
38 FMEZE  FLREY R 3 043 (1) 1 S I
T 2P AR (— AR SR A ) RS
P TR 5 A e ) SRR 8 S AT R B R A
AT, LARAS AT S8 B0 5 (2) 25 T 2500 ML Y 5
SENGE Tl A S 2 ot A W s N i R Y
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