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Abstract: Research on micgoplastics (MPs) is gaining/ mon;e altention in the soil-environment, but their mipact on sly.ﬂ mlcroblotd“ and related nitrogen progesses femaifls’ poorly

understood. Nitrous 0x1d,e fN 0) is one of the important greenhouse &;a;& gf thﬁ itfogen cycle in agrlcultu;dl §01.l whlch mahly ongmgtes from microbial-mediatedi ifrogen (N)
trdng-formab;on pl()cehpes Mlcrop astics can influence soil mtrogeg uiymmm--'

thé N-20 erhlsswns maﬁ'ﬂ HOWEV er, because of the co_mplexlw th p,mpemes of f MPs, variations in expenme,ntal (undltlor\s and spatial-temporal scales, fie restTts on the ef{&‘!‘l

, as well as nitrogen-related ﬂmctlonal' enzsmes d genéfs and its enrichment may prof&unafz_a-f-f'ec'p

of MPs on §01l N,0. ﬁmlbslons., nitrogen content, enzymes aqm mcs,,I nd mtroggp!’ﬁnctlonal genes remain mgbnswbdlt Addltlomﬂ‘ thele is a lack of researche®aductedt bmader
experi Jnental scale:s (e. g, pm scale), from diverse perspethes (e g, dgumﬁcatlon or DNRA), and using adxanced techniques (e. g., stable isotope approaches) to elqmﬂate the
underls ying mechamsms rL’h:zr,'efore to comprehend the env n"ompentaulsk ofMPs on 5011 from multiple perspectlves {his review summarlzed the impact of MPs on soil N eycling from

prevﬂl s pu,bhshed resedrnh to prqv'jdq,a knowledge basis and' gain ho};fqm qmgh_s mto e potential impact of soil microplastic enrichiféfit on N,0 emission patterns in agricultural

soils under cl male ché#lge dnditfhs. JiF -

—r

Key WOI‘dSﬁ" ‘microplasticséMPs) ; nitrous oxide(N,0); nitrogen lrdnsformallon rate; functional genes; enzymes activity

J'."

Tk v ( microplastics, MPs) 23 N F< 5 mm
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BB RESLE AR AR L3 T SIS A E
i (1), Hou 55V (1 AF 53 32 B 0 i 70 B0k 28% 1
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TN F d . AN 3K ] BB SR T G Rk i) 7910 e A0y T S 3
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#1 MERMTHEEESENEMm
Table 1  Effect of MPs on soil nitrogen content
Ho MOmRRE  RES % PN X HER K A Bk ik
Jt PE 28 <100 pm ERRALT 4 RF R A B AR A TN [23]
PHA .PLA il PHORRL BT S MBN 5, B A T NOS 5 B 5 758 (7 69 1 i 1
LES PBS 3 O-I5=0-I8 mm ey gy o ot NH, 4 B 1 B0 — 5 e
i PET 0.4 8 mm OB R T DONFINOS # Ik 6 TN A N, F ik e ol 26]
i PHBY 10 — PHBY 450 +HE MBX % it 18 T 45% ., DON % it F W 66%/  [30]
UL TR LB R A e N FNH, i O LB R
ol LDPE 0.01.,0.1711 <I87.§im kAt b NO;fFI}'NI';I;é\'Hi‘ﬁj‘if‘%ﬁJﬂl%%fh@-ﬁéf}ﬁfﬁ’” (311
S, R HONH, E BRI | & /4
__ RAEfRR dt, PP AN RE MR A S5 B T s NH ) T
] MO BB AN PE AT R0 N it — 25 T PP
~ P : LR NHQE}ELEWH%‘/%%E'J PS HOUBKF i B ERA Y
e [ PG B, £ NH T PET OB EE R SR HOR 0.259% i R Tt fng:;f’
“PSfll BET g SENH 8 it PVC FOBRHAS NH, ' i A7 0% PP PE PS I €
el . PET 08 i % WG, - NOw it BL 76 4 11 7 5t 80700 0
) - § B NO E R R PVC B X NOS A 8 U s O
= LV ) RRrnmranyt £
T RATD 7= L 4 | JEOSCT BOBRR NG B0 T LN, BB T NO A
1 ' 1 . ST A (NOGNH, ) & it OB R 5 NOS AT R A B B E R
4 = PR e s =~ 3 4 > 3 =
sfpagE Gerpa o osEu A8 g % BB RIS DON 5 B W96 R — B TR R )
4 AT R 3 A
ot 1B Fe 5 1215 d B IE T 1 N, SR (LB T NOS AT NO;
T PLA 2 20~50 pm R e e p } 2 33
L3 0-50p GBSO K R B B i 1331
E A 30% AL PVC BRI PV C A B i kL (B R Ak
; , FDFER 515 d BEHRE T NH, o bt (R 78 2 )5 (85 92 i AT
v pve 05 <T000m i w4 5 NEL A R R HENOS A R B S (A B
NO; % ft # it % F R
e L PET: 0.2 0.4 %A 2 (5T 53 400.2% ) PET i 75 2t (5 4k 4341 0.4% ) PET Fl i %
MBI PETAILDPE e 0213 PO-1=30-2lm ) b b i1 T 1 NH, B NOS i 1351
J5iA: PLA A1 AL PLA 5 3 FEAK 1 L3 NOS & i S it 208 i (97 i
THE LDPE 1 PLA 1 150~180 pm AP EEMMESA L FE); TiIL 2 S &1k, PLAF PE U E X [36]
NH, "8 ik 6 35 5
\ \ A8 B 19 K 2285000 18] , 46 00 R b TS A IS T - NOS 5 L (LA
YEL YEL 3
- D TR PLA SR JE05 28 0o B O EHENOS B B GeR IR IS
LA A " 14~28 d, K 2 KUBOMRHAL S 6 T £ 3 NH, 9 B {0 PLA+PBS b
: PR FRH5 28 d W FRAR T NH, & i
0O R VR T S 3 I T L HE DON A L T BUAE B R 14~30 d 2
(5] PS 7 H128 <180 wm i) ZERE FR 00T 3 d SOk 350 T HHENOS & i (B REEZ R I (38]
S - HENOS S b 5 OSBRI (83 5 N
, A PE:2mm PS040 Ok 8 08 B 16 85 3% K 2 B I R i 3 B A b
AR PEFIPLA 001 A10-1 PLA: 106 pm  NH,"\NO;HINO; & it ; SO R 2 ) + HE TN & 4 (24]
PEPS.PA 18 1 B A ik B PLA A1 PE SO RS A B 00 3 NHL” LNOS A1 6L
A& PLA .PBS Al 0.2 12 39~80 pwm P ; A [39]
PA HL

PHBV




5 1 X — 5 BREDRNS d 3E N, O Hl B 580 e AL Y 52 W AT 5 10k T 3061

gER1
Hi [ZEEEVIES Tt 53 % KN X AR A i SCHik
JOTHE 53 BN 2% 1 45 Fh S IR AURL 4 R 3 RS N, O i (R I
SR 0.2% 1Y PS\PA\PLA\PBSﬂIPHBMZ@ﬂw%‘H"\Ti%
A o THIZS <8R, NH, 4 L 1 55500 0.29% (5 PE . PS A1 PA OB, L 4 ok g L30)
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bW VT AT 50 0 - e b, PE SO kL 8350800 T NOS & &, (H & R AE
T 75 \iﬂ}ﬁ‘}lﬂi PE | <1875 um VLG A0V A 38 b = A= 52 i A6 W g b AR PE B R > T (41]
oiny o NO; B it {EL 4 1k PE 0O A 5 00 4 45 80 4 it 5 76 04 1] 438 vh PE
) BOBRHE I T NH, & & HIR 7RI B L s> 7 NH, & 4
Py i| PE 290~373 pm Al Ifjm*m%vqu%ANgg AR H RN R 5 AN "
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TSR RS N DON 5 534 in (PA (PSS PET #1 PVC) 53 2> (PP) , {H
- . i 45 B I A S L 50 2R 23 B WSS 5 NH, ORI NOS ¥ A 7 Bl 37 3 1 4
ik PPAIPE ! O~Lmm AN I=5mm oy (0 Noﬁ%f A5 3 CPET B PV Q) e (ps) s )
WBLA 1 35 5% 0 MBN £
PE.PP. PA, PP ORI T NH, & &, 3804 T NOS & it 50~1 mm Al 1~5 mm 1)
K PS . PET Al 2 10~425 wm 1nﬁf§ﬂ#fsﬁﬁfbf‘ﬁtKCKﬂ‘ﬂEmE@NH *é‘ﬁ,{ﬂﬁfizrﬂjﬂﬁﬁﬁﬂﬁ [44]
PVC ANE 0~ 1 mm B GOE RSB NOS & 2 B B FRAIC
LDPE: 678 PETEREIRAT 1,15 7022 dIG N T 1 1 NOS & 4t B ek 53 2 5%
Wit LDPE fl PVC 1.5 Vs 300 ':“ PVCFE45 1122 d B T -+ 4 NO; %5 it . fiﬁﬁ%w4r1&ﬁﬂﬁ—'[45]
T VAR T LB NH, O B OB R E e bty )
00105136 1”&?23*4«7‘7111@1111711%,&1.&4 L 15&7+th0;.3; ﬁ'
Wi PE T * T — _;,F' NH{C.‘Q&F@»L&H(Z%F%.WW]?L. \i O & b WAH I Mﬂ,ﬂﬁ; W [46]
n1s A
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1%&*44,4%?1111? NH, " &

PET fift ¥k 752 7K R Bl A 11 K B2 o - 38 NHL, VR NOS & it s 78 /N 22 FhoA
TH PET 0.5 10 wm F1200 wm 30904 B At IE S0, S0 Rk B n T 439 NH,® i ,HEE&HM dJi i [48]
AT NOS & 5 OB R /INE A R NHﬁn NO; i & &

A5 FE 08RG TS B BE 4% b 28 Rk J\i%ﬁﬂ@rﬂ%i%%ﬂﬁiﬁé

PE, PAN: 200 pm

. PE .PAN I ) NH, & f {0 PE A PAN 0 0 7 R HENOS & 4 7645 — B i
35 PET 05 PET: 200 pm #1000 ) Ry PEFIPET(10 um)LIEEﬁ{UZ/'*Ti% NH g,
wm W T NOS A ik PAN ARSI 55 3548 T ONH, A it
‘ ES A RS
T PET 0.5 200 Tcmi(lf?ﬁffﬁﬂmwlﬁx L PET {3 S0 RE 0 K f 35 52 i) + 1€ NH, "1 (50]
NO3 s

- ) 53 J5 2t 430 0.19% 1 PLA Sh, FE 8 BT i 4380 (19% 5% F 10% ) 1

Lo PLA 0,0.1.1.5f110 40 pm PLA D T NOS & ik R 8 67%) , {Hxt NH, %5 i 3 4 3% 5 0 [51]
bR+ LDPE 0.1.1f110 — it NE 5 28 R A B I T 3 NOS HINH 5 4 [52]
bR+ PE il PHBV 1 1~15 pm XFNOZ A NH, JE i 3 5% R [53]

) “—" RN CE PO A M & KPS s LDPE: i % JF R 2 K (low density polyethylene) ; PA: 5 Bt I B I (polyamide) ; PAN: 3 T4 4 Ji§
(polyacrylonilrile );PBAT: R R X 78 W R T Wk ( polybutylene adipate terephthalate) ; PBS: BT -1 R ( polybulylene—succinale) H
PE. R K ( polyethylene) ; PET: BTG 41 4 ( polyesler) sPHBV : B 52 2L T 198 1\ ik e 2 i [ Poly (3-hydroxybutyrate-co-3-hydroxyvalerate ) 1;PLA B FL
2 (polylactic acid) ; PP : RN # (polypropylene) ; PS: KA 2, 1 ( polystyrene) ; PVC: B ( polyvinyl chloride) ;2) } £ FEoR R I8 A B HURE Hb

BOROB R RS L Erp TN & 4, AIaTRE X RIS 7 R TR (3R D). A BT R WL
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Table 2 Experimental parameters for the effect of MPs on soil nitrogen content
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Table 3 Effect of MPs on soil N,0 emissions
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