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[Abstract] Microplastics (MPs) in the environment pose a significant threat to human health, agriculture, and
ecosystems. Various human and industrial activities have increased the concentration of MPs. Due to the
non—degradability of MPs, the pollution caused by their residues in the environment cannot be ignored. Some
have proposed replacing traditional MPs with degradable MPs, aiming to alter soil organic carbon
decomposition through the priming effect. However, the priming effect induced by degradable MPs in the
Three Gorges Reservoir remains uncertain. As research in the Three Gorges Reservoir area deepens, it has been
discovered that MPs are also present in the hydro—fluctuation belt of the reservoir. The response of MPs to the

soil carbon pool in the hydro—fluctuation belt of the Three Gorges Reservoir requires further investigation.

[Key words] degradable MPs; soil organic carbon; priming effect; soil carbon storage; carbon dioxide

ElE

TR G Y OO ATH 8 GE R . Rk (MPs) & B
A2 /NT St BERHRL . DR A R TR BEE R
B AR AU, OB RLE A ERVE 2 M X R R AR S R G
RS J™ o OBRL EERIE T — R KERL
B AE AR SR e UL JE R RS R TR Bl —
BT P BB AR PUAL, At R S BE LT
DRV P 5 RS o AR R T B AR, BB R A 5
AT B R RS SE R . A=W n] AR 2 4R T i
PR gt 0 2L, 2 BEORIE T AR A = MR A0l o B R A 2
AR LGB R ANRER R, A3 A R RE 0 2R 2

FrAE H IRIR T AP R AP, SR AN BE A 5 4 PR, (HZ R A
Bz, AL T EURIREE /MR R, EAT T AR L A
R AR AR B A= P A} 2 Bt e TR 23 (R R IEAS T T 2K,
AN R DA A R AR ) 7 B i T 9 . LA SCHR s T B
EPIORRI AT B GE CRmAS) AT Rkl FES2h, 2R
IR R 5 IR 2 A ORI E IR R BRI, AW
PRI OLREDLA A ATBEA 2 XA AE S R G DI RERA I
3 Y, DRI, BOVFREA S AR D) SERTAT IR R T R, 1E
AR RGIRAE G A YRR . B BERME S 72
R, BRHG G OO BRI S5 8 JEH SR (A < 5mm)
R AE, A A AR AR HE A 3, T REXS TR T AR PRI R 5

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 19



Ecological Environment and Protection

A2 IR SR~
B 755 12 WA 1.0€2024 4F
WERM . | FIS (ISSND: 2630-4740 / (FFETIS): 715GLO12

Wi o AR AN — A AT B P ERTS Y, 3 ] g it B 2%
A2 A LA SR 392 35 RGN RE, ORI 355, H
AR BRI o DA R AR A 5 SR T o s e LA I R 4
i SERS M IATE" o B RLSURE A7 26 2 0028 T I FLIR A
K AR TREE DL RS TR R B AL, a3k T 5 1 = SR P A R tR
W R, 6T TT BRI R T - SRR AN ) T3 R R 1

1 ZURKEHES

S R A S E BRI K LB, R KL e T G
IKA TR . =ik PR X IR 2T M Ak R R ST IR T — AR X
W, ONTHEE R« X —RERIXIE R T U ISR K2k
VE. Sk K AL TR B S E AR TR ZE A KK A A A - 5
2, Y bR BB HAK LRI, 15 G N i bl
K o T VR AE RS 0 J AR S5 P 15 e 7 T W] DA 4 B
TR, “TEEH XS AR 2R S, T HEE S
RAMEMZ RN, NI S AR SIERIRN o Y3 7 7K
AR AR A S R G IX, KUK R (e B P BT KA e
SRR MY K134, 7KL P R S Bt 5l LA R N sl 1) 58 B 5 o
199044, B =i RN AR B, K BERRIEAT B R T /KB X 3K o
(AR, TERR T 7K T FR (R A A PR X0, 3 — AN A3
HESS MR Ik o R T 45 ARS8 A0 I 35 (R AN S, 9 7
TR T NI, WBEIEHE . w078 B AR A 3

T =K 2 & K B 51 8 B ZE 10 1 /KA 38 31, 30T P 8 T
I KRBT Y. KR R BE . B R P A A
AR5 1) L S R AL A BV R R A R 2 BEME O 7, — B
WIS SRV SR 2 A TR RS RS E K
ERRG T RIEFEEEER, FERBITERASTIREL, #ln:
b KR, SeESN. SROUE S ARy AR 2 A
RS FRATE USRI T A A2 B -

2 BB NEES

PRIBEL (MPs) AR T AE W TR A X 21 4Kk
AR, SRR T B s R HERR X 5% A% B BRIk 10 X 3k (RITH V%
) o AKBLBARKT, Ve SO RIE R AR B A T KA
BT, Y VA U AT RE R R T TE SRR, JK B 71 2% 4 T R
BRI IE R BV A o BRI SR T (8. ARG
B R ELTR P T V2 A . AR S RS Y T
%o M20204E7 A3, (RS IINEY PHHE, S
IS R A 7 A P 4 B AR A L oA . o g SR A oL 3 e %
A AR G T FE A P S BB B ) T AR AR R B
T BRI R ARBRRIK, B MR Sk 12 ) S R R T 4,
TR 7= B, R L RS e BIEA B3 (R S 2 s ™

3 BRI R R0

TS YT RE SRV VR IR B AL . BT
FUA, ORI REAM ] IR BORR . B BESITR ARG, B
i B A AU A A 7 T, B EUE SRR KU 2K, B T RE
IR IS5 B S A BRI T Y o ORHS SeiE T B A
TR v 1) AR ik, IR R O R MR B K AR A S R

SRR AR, FET P BCR M AKAR V5 3. A FFDZE
SRMEAE AT BRI HHE = AR M HR T, 2 S SRR %
AL IR RS YTV R A S R B BT R, AT RES| K —
FHVEZS 10, 5 W sz ma v o R AR R A B AR R AR 2 A
1 B 7 ) - AR i 2 L RN 3, OB RRE I St L R
5. SHEYRAMEAER, EEEED R NERE, A2y
AR o SRR AN (PR T A K, T RS S AL B
AT AL 5 R R B S R, TR YA W T4 H A
AR, TTRESINRIAEZS RGHEAL, BMEY . ZEIEAE
PR8I0 K A 25 3t B K B ST B o R, DR O RS
P IER R A RGO ThRE A N R,

4 ABhIRL

i) = 3 RS N A0 SR 5 2 T 3 3 MUK ) 23 A R
TR/ - A LB 5 B o X R IR SRR i R ™ o
£8P T N T LA S S 380 A 200 SR A A LS P 3 e, AT 5
M R 555 P B T T 4 9 L A A /AR AT R 15 AR
WA ERRE . PR, 7E S BRASRR 035 5 R, B A L s i
N b2 B AR AR (L S T BRI R 22 ] (0 S B K R

4. VLB R I8 I BOR KSE B MU A AR GE s
kR T FC T AR AR AP, T RS S BRI IOR O, AR
Fasg, NGB0, (BTSRRI B LI BRA A7 . 1T 1T AL
SR T R A B RO N o TR ZE S T = AR
TR CRIFRA RIS . BT ZBRER AR IR #7500 . &5
SR, T FEAR TR RIE = P 35 e SR AR OR RS,
I ELIR I N R P R e T T B AR MR P AR o T IR
R oA R A KRN HAR AV, IX e gt N 135
J5, STE R GRS S E A A K S S, AT
B I AR = AR AR BB RN, B I B S A = A AR AL
R o —RANA, SRR S AN R AL A A R K DL 3
R IR SE . BRI I3 P R AR AN WURR, 5 T+
AN MR BT, NIRRT, HinE, 39k
TY LG oo BB S MOR RN 7 Tl RS B o A et i - 338
REE (ansem e v b . 3R BRI SS) mT AR A4
S TS WU L R RA, T2 T R A T i
P UFUR A TR, Do LR HAT,
T =05 22 [X T B AR B PRI RS R BE R 7 [ TS AN <
It R 50 = X O BRI, K IAEAE K B, 1%
GRS TT AR, ST L GE A R e, g
BT A AR IEE B W . S NI S R R B
P SRS, A WU S ORI BB EL
T PR TS WU SR E, I EL AT DA ], I P, V4B
PR N AR, (B BEE W] B AR R AR, BT 5 e
RFRRASE o HIBERR 3L A S T PR R T B AT 4, &
BT . T2 RO B R, TR SR R R g, T
LIRS A B, BATAE A TERA UL AP AT
BRI TT A2 5 58 £ IR S SR IO HER . O RIE =

20 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Ecological Environment and Protection

A2 IR SR~
B 755 12 WA 1.0€2024 4F
WERM . | FIS (ISSND: 2630-4740 / (FFETIS): 715GLO12

DY T MR Y, 7 B — B AT AT, A B TR TR T
e DX T R SRR A L

4. 2BRIE RSN o =Wk X I T AT AR, SRR L 7 .
o SRR =k X A B I AR R, KPR XA B
WM AR, AR FER. RN KFEZW,
T, BER. sFBE. WAR/N, SERRZR M=
WK EBITHREZEFRRR. TREWHEKED. WA
SRS IE W 1R R P RN AERR Kk AL s TR 00 B O AN BE 22 [
KU BE AN T kK RS, o [ A O IR B S B SR e g Y, =k
WXEFH 75 WKEIRKE, FREMBEKENS . F
IR JEE 11 K I%F 7K P (8 AT AN B BB . TR IR AR B
T K PE DX SR K B, T R 7K B 30t 28 7K K B A R HE
R T IR, 1 AT BRI ROR RS N T IR = R I

5 &5RiE

KT ZIe K R VR A 9T, AR TR PR BR In) R A
BB E S B TR TS T AR, DT REERLX =ik
PETEVE T S I SO Z . LA ST A B T W RHE =
Uk 7K Y s PSR U 20 A o X BRE AT 7 B FE IR B N 5%
T REG =0 K W 9 5 3 B 23 A 520 o 7 AT TR0
IR R, JRATT W 70 B 4T R 75 10 SR AR S I ) o - 39 B A S P )
SEMR, MR BN 2 — AN FIAT AT 7807 10, 7T LAHS B 3RATTH I
SRR AT UK 73 A 13 4 1) B S LUk

(5% 30|

[1Wang, Q.. X.Feng,etal.,Effects of microplastics and carb
on nanotubes on soil geochemical properties and bacterial
communities.Journal of Hazardous Materials,2022.433:128826.

[2]Kim,SW.,S.W.Jeong and Y.J.An,Microplastics disrupt acc
urate soil organic carbon measurement based on chemical
oxidation method.Chemosphere,2021.276:130178.

[31Blasing, M. and W. Amelung, Plastics in soil: Analytical
methods and possible sources. Science of The Total Environ
ment,2018.612:422—-435.

[4]Chu,d.,J.Zhou,et al., Field application of biodegradable
microplastics has no significant effect on plant and soil hea
Ith in the short term. Environ Pollut,2022.316(Pt1):120556.

[5]Khan,I.,M.Tarig, et al., Soil microplastics: Impacts on
greenhouse gasses emissions, carbon cycling, microbial divers
ity,and soil characteristics.Applied Soil Ecology,2024.197:105343.

[6]1Zhu,J.,G.Dong,etal.,Microplastics in the soil environme
nt: Focusing on the sources, its transformation and change in
morphology.Science of The Total Environment,2023.896:165291.

[7]1Zhai,Y.,d.Bai,etal.,Microplastics in terrestrial ecosyst
em: Exploring the menace to the soil—plant—microbe interacti
ons.TrAC Trends in Analytical Chemistry,2024.174:117667.

[8]L1,S.,J.Cui and Y.Kang, Fractal Dimension Analysis Based
Aging State Assessment of Insulating Paper with Surface

Microscopic Images.Computer Modeling in Engineering \& Scien
ces,2022.131(2).

[9]Zhang,K..X.Wu,etal.,The assessment of landslide suscept
ibility mapping using random forest and decision tree metho
ds in the Three Gorges Reservoir area, China. Environmental
Earth Sciences,2017.76(11):405.

[10]Miao, F., Y. Wu, et al., Weakening laws of slip zone soils
during wetting - drying cycles based on fractal theory: a case
study in the Three Gorges Reservoir (China). Acta Geotechnica,
2020.15(7):1909-1923.

[111Zhang,K. X.Chen,etal.,The hydro—fluctuation belt of
the Three Gorges Reservoir: Source or sink of microplastics
in the water? Environmental Pollution,2019.248:279—285.

[12]1Zhang,S.,Z.Chen,etal.,Photothermal—Management Agric
uTtural Films toward Industrial Planting: Opportunities and
Challenges.Engineering,2023.

[13]7Zhou,d..H.Xu,et al., Effects of microplastics pollution
on plant and soil phosphorus: A meta—analysis. Journal of Haza
rdous Materials,2024.461:132705.

[14]1Xiang, Y., J. Penuelas, et al., Effects of microplastics
exposure on soil inorganic nitrogen: A comprehensive synth
esis.Journal of Hazardous Materials,2023.460:132514.

[151Qiu,Y.,S.Zhou, et al., Soil microplastic characteristics
and the effects on soil properties and biota: A systematic
review and meta—analysis. Environmental Pollution, 2022. 31 3:
120183.

[16]Rehm,R., T.Zeyer,etal.,Soil erosion as transport pathw
ay of microplastic from agriculture soils to aquatic ecosyst
ems.Science of The Total Environment,2021.795:148774.

[171E K 375, o B R AE K B JE £ 3% A7 RO R 2 A
He A om [D1:0A0 £ ik XD IL 79T Ak K 5,2023.

(1817 2 21 31 5% 77 4 P S 2 b 3t L3R A4 09 % v [0 R Wb
5% E 5 5,2024,1 4(8):28-30.

[19]Kuzyakov,Y.,J.K.Friedel and K.Stahr,Review of mechani
sms and quantification of priming effects. Soil Biology and
Biochemistry,2000.32(11):1485-1498.

[20]E1-Naggar,A.,A.H.ET-Naggar,etal.,Biochar composition
—dependent impacts on soil nutrient release, carbon minera
Tization, and potential environmental risk: A review. Journal
of Environmental Management,2019.241:458-467.

[21]1Zhang, G., D. Liu, et al., Priming effects induced by
degradable microplastics in agricultural soils. Soil Biology
and Biochemistry,2023.180.

EE® AT

W (2000——), %, Bk, I A B AL B S ) SRR
545

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 2



