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Research on storage capacity and distribution characteristics
of soil microplastics with Danzhou farmland, Hainan

XIE Fuwu, WU Siyi, TIAN Yuting, YANG Dashun, LIU Jianzhuo, WANG Sheng, HE Shuhai’

(Hainan Ecological Environmental Monitoring Center, Haikou 571126, China)

Abstract To master storage capacity and distribution characteristics of soil microplastics with farmland.
Research on soil microplastics in different agricultural planting areas of farmland: a combination of field
monitoring and laboratory analysis. And explored the microplastics abundance and distribution of topsoil with
different areas and profile soil with different depths. Results revealed that microplastics abundance of topsoil
in farmland were ranged from 200. 00 ind/kg to 3 900. 00 ind/kg, with the mean were 933. 33+767. 04 ind/kg.
Components of soil microplastics were mainly dominated by polyethylene (PE), its abundance of fiim-covered
land were significantly higher than non-film covered land, which was closely related to crop planting methods
of land. And microplastics of the whole topsoil were mainly composed of size range of 0.5~2.0 mm, the
majority of film-covered land were white particles, black film, blue film and translucent fiber plastics, while
non-film covered land were dominated by translucent fiber plastics. Moreover, number and abundance of
microplastics in vertical profile soil decreased significantly with depth of soil layers, especially black and blue
film plastics (polyethylene) decreased significantly, with a significant negative correlation (P<0.05).

Abundance proportion of microplastics with smaller particle sizes ( <0.5 mm, 0.5~1.0 mm) showed a
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noticeable increased, indicated a trend towards miniature sizes, and microplastics were more proned to

migrate and transform into deeper layers of soil. In conclusion, microplastics abundance in Danzhou farmland

of Hainan were generally at a higher level, when compared with domestic and foreign farmland.

Keywords microplastics; farmland; storage capacity; distribution characteristics; Hainan Danzhou
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Fig. 1 Sampling sites of soil microplastics in Hainan Danzhou
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F1 WERBES HE KBRS L ERER Pearson
LEES kS
Table 1 Pearson correlation between microplastics

components, sizes, shapes and colors and soil depths

EE 7 Byl A% F AL
Index Category Correlation coefficient
PE —0.969 *
PES —0.617
\ PP —0.832
%
PE-PP —0.714
Component
RY —0.533
PvC 0.878
PS 0.878
<<0.5 —0.832
0.5~1.0 —0. 866
A2 /mm 1.0~2.0 —0.921
Size 2.0~3.0 —0.837
3.0~4.0 —0.973 *
4.0~5.0 —0.724
2 4 —0.683
T —0.987 *
UZIN N
ORE 0.878
Shape .
Wik 0.878
J ik 0.423
M 0.777
2 1% W —0.599
g
—0.962 *
Color
% —0.954 *
a —0.683
TE R T 43 5 R OR B35 A OG (P<20. 05) Il 8. 35 A1 ¢
(P<<0.01),

Note: * and ** represent significant (P<20.05) and extremely

significant (P<C0. 01) correlations, respectively.
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Table 2 Storage capacity characteristic of microplastics in different regions at domestic and foreign farmland
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S e (1) Ae M 0~40 1 075. 60+ 346. 80
T B[ 4 1 0~20 730.87+128. 61
e gt (1 gt 0~10 1 430~3 410
Wy R #£ H 0~30 485. 80
W .
, gt fe 0~3 78.00+12. 91
Domestic area L
TN RER fe 0~10 571. 20
WA e 12 1 0~5 320~12 560
Py M/ 0~10 7 100~42 960
4[| 1) Ae M 0~15 25.56~2 067.78, 358. 37 (#J{E)
(BB A¢ 0~30 960+ 420
i [ 2 & m 0~5 0~7 630
& &k .
) PR 1% i 0~10 82 000~236 000
Foreign area )
pillE =y N < H 0~15 18~298
b A& H 0~5 0~593

T UHAOE RS R A S R (R D
R, G I T~ Rl R A AR 6 ) T 1) TN AR
1k, /NBEAR B8 R (<20, 5 mm L 0. 5~1. 0 mm) i
LU Wil - S TR B B i A BT R . — T T R /D
RUAR 04 S8R 23 B 1 S S ) Clie 5] A28 L (2F B
FHEE OB IR A IR N B X A Uik
L B BRI AR R R B R PRI
DL K oA 48 R F 0 B 5 S I AR AR B L 48 B P
DL K 38 A W R TR A5 A S 2R T AR AL SR R R
M= 3 Ak A A 4 - i ] XSO A% 3, DTG X6
ANTR)E IR B 7= AR R ) A A8 W AR fi
JRE L A S fOK B G OK B R} AT B R AR AR R
WA 7 A P A P R SR HL A T R AR R 2R ) 4 A R
GE 2K I B i B 2 AR ) 0 L LR 43, ST
R BT TE Y . Sy — i, R R E R £
b IR AT N 32 T SRR BB A5 R S M
CRFEE CRLAR B AR L3 T H fer 55O DL N A S BR B O%
PELE o (BB 7288 pH WA A ML
(DOMD) | + 55 ¥y i 45 ] 56 Z Bl X R 19 52 g 20
KA BN RO R 7S B AE TSP T RS AR
() T IR B 25 Ty 1) T TR )2 3 7%, B UKL A
VRAR TSI RE AR L, 2 24 DR R 3 JE AR fol 28 6} B ) i 1)
B K M, 2 5 M R K BR BE A RR W A
AU 0

A AR T Fi A M AN [ A Ml oA X+
SRR A B A 5 00 AT R AR, R v T A SR
b 1 O RS e I BN AR IR T R AR
T

DA M A A i R 2 - 38 ok B
200. 00~3 900. 001~/kg, V-2 £y 933. 331~ /kg.
WA A LN MOk S, BB B 19 PE
PR TR B P, RO R S R )
ot 7 A7 AR 5008 ST

2> 4 F Ml - 398 2% A LU /N RL AR (0. 5~2.0 mm)
B R Sy L B R R DL R | PR
W 5T 0 W 2T 4R R BT 2, R B R
W 22 D)2 3 BH A £F e iR 5

3) G 1w ) T A S AR B A S BE R
2352 BRI N o = 2 e o = L SR O Y £
SRR QRO T B, B 2 U (P<
0.05) ¢ F34b, skl ) B8 IR J2 L S e i A% A
Frad R rp N R AR RO R B ] B T R B R, AL
T 5] 1T A 5 PR A o 1) T /N AL A

£ %23k References

[1] Thompson R C, Olsen Y, Mitchell R P, Davis A, Rowland S J, John A



55 1

TR A ¢ VA T AR N A T 3t O R A 5 A R AT

169

[3]

[4]

[5]

[6]

[8]

[9]

[10]

[11]

[13]

W G, McGonigle D, Russell A E. Lost at sea: Where is all the plastic?
[J]. Science, 2004, 304(5672): 838

Wright S L, Kelly F J. Plastic and human health: A micro issue? [J].
Environmental Science & Technology, 2017, 51(12): 6634-6647

A, #ER, THX, =hd, KEE, BN, £&, Z®. REAIL
BERERETEMEMYERSHHET]. RUFBERZFER, 2020, 39
(11): 2561-2568

Cheng W L, Fan T L, Wang SY, Li SZ, Zhang J J, Zhao G, Wang L,
Dang Y. Quantity and distribution of microplastics in film mulching
farmland soil of Northwest China [J]. Journal of Agro-Environment
Science, 2020, 39(11): 2561-2568 (in Chinese)

B, I, F2, BRA. RARALKRBLERHENARS S/
[J]. RAFREERH 24K, 2021, 40(7):1498-1508

Shi X Z, Sun L N, Li Z, Lv L H. Composition and distribution of
microplastics in farmland soil around Shenyang [J].
AgroEnvironment Science, 2021, 40(7): 1498-1508 (in Chinese)

Zarfl C, Matthies M. Are marine plastic particles transport vectors for
organic pollutants to the arctic?[J]. Marine Pollution Bulletin, 2010, 60
(10):1810-1814

BREL EXF, RO, TUE, FE, Bl T REAEPFRERNT
FURREXMARBER]I]. HEIE, 2020, 38(2):16-27

HoulJ H, Tan W B, Yu H, Dang Q L, Li R F, Xi B D. Microplastics in
soil ecosystem: a review on sources fate and ecological impact [J].
Environmental Engineering, 2020, 38(2): 16-27 (in Chinese)

O, TRE, A, Akk, BE¥z, BeF, IX%E. BRHRELE
MRS AHFERRKE TSI, FERZE, 2023, 44(9): 5055-5062
Ma G, Ding J F, Zhou Y, Zhou Y Y, Liao C Y, Hai J T, Wang H.
Distribution characteristics and risk assessment of microplastics in
farmland soil in Guyuan[J]. Environmental Science, 2023, 44(9) : 5055-
5062 (in Chinese)

Scheurer M, Bigalke M. Microplastics in Swiss floodplain soils [J].
Environmental Science & Technology, 2018, 52(6): 3591-3598

R, Tk, KE, DRE, FE, THAF, AR, NAE. RELER
BRS T SRIRMITARELT]. RERFE, 2023, 44(4): 2375-2383
BoJL, LiB, Zhang K, MaRH, LiY, Wang Y Q, Sun B, Liu Y Y.
Distribution, sources, and behavioral characteristics of microplastics in
farmland soil [J]. Environmental Science, 2023, 44 (4) . 2375-2383 (in
Chinese)

Huang Y, Liu Q, Jia W Q, Yan C R, Wang J. Agricultural plastic
mulching as a source of microplastics in the terrestrial environment[J].
Environmental Pollution, 2020, 260: 114096

FRE, XN, S, EIE, FHE, FEE, AH. BRERBELE
PRENNBRESERZMERSMI]. FEFERFE, 2023, 43(2):
793-799

YuQX, LiuD, MaLN,MenZ Y, LiTT, Cai L' Y, Sun M. Analysis
on the occurrence characteristics and influencing factors of microplastics
in Harbin agricultural soils [J]. China Environmental Science, 2023, 43
(2):793-799 (in Chinese)

LiuM T, LuSB, Song Y, LeiLL, HaJN, Lv W W, Zhou W Z, Cao
CJ, ShiH H, Yang X F, He D F. Microplastic and mesoplastic pollution
in farmland soils in suburbs of Shanghai, China [J]. Environmental
Pollution, 2018, 242(Pt A) :855-862

Zhou BY, WangJ Q, Zhang H B, ShiH H, Fei Y F, Huang S Y, Tong
Y Z, Wen D S, Luo Y M, Barcelo D. Microplastics in agricultural soils
on the coastal plain of Hangzhou Bay, East China: Multiple sources other

than plastic mulching film [J]. Journal of Hazardous Materials, 2020,

Journal of

=
'S

[15]

[16]

[17]

[18]

[19]

[22]

[23]

[24]

[28]

388:121814

Ding L, Zhang S Y, Wang X Y, Yang X M, Zhang C T, Qi Y B, Guo X
T. The occurrence and distribution characteristics of microplastics in the
agricultural soils of Shaanxi Province, in north-western China[J]. The
Science of the Total Environment, 2020, 720: 137525

Chen Y L, Leng Y F, Liu X N, Wang J. Microplastic pollution in
vegetable farmlands of suburb Wuhan, central ChinalJ]. Environmental
Pollution, 2020, 257 113449

Zhang G S, Liu Y F. The distribution of microplastics in soil aggregate
China [J].
Environment, 2018, 642: 12-20

fractions in southwestern The Science of the Total
HuJ N, He D F, Zhang X T, Li X Y, Chen Y X, Wei G, Zhang Y L,
Ok Y S, Luo Y M. National-scale distribution of micro(meso) plastics in
farmland soils across China: Implications for environmental impacts[J].
Journal of hazardous materials, 2022, 424(Pt A): 127283

Van den Berg P, Huerta-lwanga E, Corradini F, Geissen V. Sewage
sludge application as a vehicle for microplastics in eastern Spanish
agricultural soils[J]. Environmental Pollution, 2020, 261:114198

Kim S K, Kim J S, Lee H, Lee H J. Abundance and characteristics of
microplastics in soils with different agricultural practices: importance of
sources with internal origin and environmental fate [J].

Hazardous Materials, 2021, 403, doi:10. 1016/j. jhazmat. 2020. 123997

Journal of

Vollertsen J, Hansen A. Microplastic in danish wastewater: sources,
occurrences and fate [R]. Copenhagen: The Danish Environmental
Protection Agency, 2017, 35:23-33

Crossman J, Hurley R R, Futter M, Nizzetto L. Transfer and transport
of microplastics from biosolids to agricultural soils and the wider
environment [J]. The Science of the Total Environment, 2020, 724,
138334

Scheurer M, Bigalke M. Microplastics in Swiss floodplain soils [J].
Environmental Science & Technology, 2018, 52(6) : 3591-3598

F&t, Tk, EFHE, T8, IE, AE&4E. RALTERHBEROR
T EBRESHMNARAR] RUFRERFEER, 2023, 42(5):
951-965

Wang J H, Li B, Hou Y Q, Wang L J, Wang J, Zhu L S. Research
process on the occurrence, migration, and ecological effects of
microplastics in farmland soil[J]. Journal of Agro-Environment Science,
2023, 42(5): 951-965 (in Chinese)

Jin TY, TangJ C, Lyu H H, Wang L, Gillmore A B, Schaeffer S M.

Activities of microplastics (MPs) in agricultural soil: A review of MPs
pollution from the perspective of agricultural ecosystems [J]. Journal of
Agricultural and Food Chemistry, 2022, 70(14) :4182-4201

QiR M, JonesD L, LiZ, LiuQ, Yan C R. Behavior of microplastics and
plastic film residues in the soil environment: A critical review [J]. The
Science of the Total Environment, 2020, 703: 134722

LiST, Ding F, Flury M, WangZ, XuL, LiS Y, JonesD L, Wang J K.

Macro- and microplastic accumulation in soil after 32 years of plastic film
mulching[ J]. Environmental Pollution, 2022, 300: 118945

=P, FEEX, EXE, RER, BAEH. REPHGEOERITSR. X
BOER REESYMRMEREE ] T#EFIR, 2021, 58(2): 314-330

Li P F, Hou DY, Wang L W, Wa W M, Pan S Z. (Micro) plastics
pollution in agricultural soils: sources, transportation, ecological effects
and preventive strategies[J]. Acta Pedologica Sinica, 2021, 58(2) : 314-
330 (in Chinese)

Huerta Lwanga E, Mendoza Vega J, Ku Quej V, de los Angeles Chi J,

Sanchez del Cid L, Chi C, Escalona Segura G, Gertsen H, Salanki T,



170 IS [ N SR S 2024 4F 55 29 %

van der Ploeg M, Koelmans A A, Geissen V. Field evidence for transfer [31] De Souza Machado A A, Lau C W, Kloas W, Bergmann J, Bachelier J

of plastic debris along a terrestrial food chain [J]. Scientific Reports, B, Faltin E, Becker R, Gorlich A S, Rillig M C. Microplastics can

2017, 7. 14071 change soil properties and affect plant performance [J]. Environmental
[29] Luo Y M, LiL Z, Feng Y D, LiR J, Yang J, Peijnenburg W J G M, Tu Science & Technology, 2019, 53(10) : 6044-6052

C. Quantitative tracing of uptake and transport of submicrometre plastics [32] Torres F G, Dioses-salinas D C, Pizarro-ortega C I, De-la-Torre G E.

in crop plants using lanthanide chelates as a dual-functional tracer [J]. Sorption of chemical contaminants on degradable and non-degradable

Nature Nanotechnology, 2022, 17(4) : 424-431 microplastics: Recent progress and research trends [J]. The Science of
[30] Hwkim, B4, EhA, 08, BWH. LR TkhMBERIBHY the Total Environment, 2021, 757:143875

MEZERHEIFRERI]. Rl TIRZK, 2020, 36(14): 1-8. [33] Mei W P, Chen G E, Bao J Q, Song M K, Li Y T, Luo C L.

Dong S N, Xia J H, Wang W M, Liu H, Sheng L T. Review on impact Interactions between microplastics and organic compounds in aquatic

environments: A mini review[J]. The Science of the Total Environment,

2020, 736: 139472

factors and mechanisms of microplastic transport in soil and groundwater

[J]. Transactions of the Chinese Society of Agricultural Engineering,
=N > 3= 7,
2020, 36(14): 1-8 (in Chinese) WA R E R

FE—IEFE I e, TR, BT T 4 A A FR B M0 b e A b s o BN TG e
Y EREE UG5 BOR BT TS G Wk AR IR R 5T VR TR AR SRR A S S . AR
AR RS T ARSI H 100, 25 B 5 A AP R G 1T H AR AR R T 4%
DI 3247 S AT A T 1 48 D7 AR 100, 2 5 2 ) ) T PR B DR AP A A 1 00, 9 8 0 S S CR T D
Tk B M AR R S A S A i S L AN G R X ORI E . B 5T FAECE IR TN 1
AR RGP o DASH AR E KB IREH R R AR IR ORY, SCIE SC 1R, P 30
O 60, VO SC VR, WA MR TS Y o0 A VIR TR W S ) 0 U A W T v AR 45

BIRAEEE A 5 WO 5, Wi 0 . BUAT M 48 A 28 PR W0 b0 A3 A7 003 bt AT L
FAESHEWN— WML R, EENHHIG LD IREE W5 B R s e s 11 i
RO SY . R R R W A o I A SRR A R 4 A5 S TR R K 8 SRR I B s 2] 1
RFW 304 R, H i SCLU % 84 , i L A 530, =515 & A B 55 55 R 47 b5 of 1300 | J7 b
E 130,




