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AR Tod TALH SUE T IHh BISET & HRYT ATehianied (MPs) 3T SHraiied (NPs) wafaRor & fog us a8t f&ar o= 0 € o
bl WAIed BT YART 980 9 AT &, ForEd & A 480 e o § ST wified w1 S BT ¢ | 98 Wiited oA | faafed 7E arr
& ST qafaReT # ufed & Wl &, S & e AIShIlied & GguvT & TIE HRH ¢ | Tad T/ JgueT W ST 9ire o @, weg
FT T &7 oY ATSHIATRed GG HN UH T2 G o | B &=l § =T MPs/NPs &I 00T YT @1, FFal &l Joadm $iX A @ &
fo TR @ YT HT § | 9% W@ P AT gaT § MPs/NPs & &M, 3% B8R a1 & i, TEEeE ST Sifas o0 T 92 ared g9, 9ef
T % AHRAE THE, SR SAqd: @TE G@ar W e HIIE, 37 T R & faeeuor Far ¢ | 30 7@ § aramias sl & gq@ et
T T RaT AT € IR S ST &S 1 Ted &l S 8, el AHeblah STde a9 &, [9d & § YT dl I, BEal § qguer U
TOTETT-STEA TR HHIGT A @A W 9% S AIad U4 [quThal T | STeshiaiied 9T arget ok gat elfvene @aat & o
T T Fe-Hub! Bl e STAMUT FT Fhal &, 0 JaT H Yguor &1 &R IR 7 ¢ AT & | Wiiesd Afeaw, sfye 9« & {4, $iR
TRTETE-@TE ST HT TEfTal AEhnied & Hd arg JaT § §UeT T8 JgUT A & BT ¢ | T Aeshliied d JaT &l difdae aeaar §
qEAE, YT GeASal § STEde, AR drel & Qe {9 U Sdtedhar § g e | g8 a9 HiU ScTed SR @ gRa & fog s Sifaw 2|
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Abstract
Increasing plastic production and its mismanagement have made microplastics (MPs) and nanoplastics (NPs) a major concern for the environment.
Plastic use has increased dramatically nowadays, with over 480 million tonnes of plastic produced annually. This plastic does not decompose
easily and accumulates in the environment, being a major factor in microplastic contamination everywhere. While marine/aquatic pollution was
previously researched more, agricultural soils are also a major source of microplastic pollution. Contamination of these MPs and NPs in agricultural
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areas poses serious threats to soil health, crop quality, and human health. This article analyzes in detail the sources of MPs/NPs in agricultural
soils, their impact on the physical, chemical, and biological properties of the soil, their negative effects on plants, and ultimately their adverse
effects on the food chain. The article presents key findings from contemporary research and identifies areas where long-term studies are necessary,
particularly on soil fertility, contamination and quality-production in crops, and their long-term risks and toxicological effects on potential human
health. Microplastics can also absorb heavy metals and other harmful chemicals as co-contaminants, further increasing the level of pollution in
the soil. Agricultural practices such as plastic mulching, irrigation from wastewater, and biosolids-compost are the main causes of collection and
contamination of microplastics in agricultural soils. These microplastics pose a risk to all agricultural production and food security due to changes
in soil physical structure, imbalances in soil microorganisms, and reduced normal plant growth and productivity.

Keywords: Microplastics, Soil health, Pollution, Agricultural production

EESICEI

e AT A ST &l U SAard fewqr a1
T 2, e amer aftaw SoreT 480 fafere @ &
e & (89 Td aT=H, 2025) | Tlih, 36 =T & UF
He@qU! TATERON HAd &, Fiih SIEERIST @ed ATl
¥ foafeq w81 B, e urdfae smamEt # S9er FRaX
T BT & (289 U ae=, 2025) | T STELT wAIeesh T,
5 mrgshaiesd (AR W 5 Y (mm) § #7) 3R
JATRE® (100 9HERY (nm) § FH) d ®T H afihd
fopam T &, OfR ¥ A 319 &4, U o e afed fate
RO Hedhi § Il & (9T Ud Heeaab-IieisH,
2024) | UEe FHAT TIRFTE® T 9 MY 1 Hixd fohar w@r
o, Wb 1T T T &1 AT & foh Ty aiRfefaen o,
a9 &7 & HT T gaT, MPs/NPs & faw us Heaqol TR
() & w7 ¥ F & & (F9a ud [ig, 2022) |

F gar & MPs/NPs @i wuftefe uh wweedl gf

S EIHERE TEUHT P JaT § TR & HRT & (36
T T, 2025) | T U qerd MPs/NPs WX S@giifod &t
b &, g Ta qiRREfie dF § S Ae J69R
g & A & | 98 Rafa fasw ' & fHanee ¢ w=ifte
e Afedw, Jrufine 9@ & e, oR aEEiias-ae
ST i ggfoat % SUERT S8 Gid MPs/NPs €99 & U@
HROT & (28T Ud T, 2025; WI-ERA ef al., 2022) |

2. ATSHIIREE & °id (Sources of Microplastics)

FT o F AR HT HRH 9 TAT B 2,
o & e 9ig Fir fafafesi & Hafta € ok | aed
grdl ¥ (AT Td A, 2024; 9699 UG f4E,
2022) (Fr=1 1)1

* TN vt {1 (Agricultural Mulching Films):
I FY § ATEhianicad H Uh U9 9d ¢, [ w7 &
gfcrel= (PE) & a1 fhed (RG-X90 ef al., 2022) 1 39
3R A 1 R e & oo foear S B ) oam @
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|, Ser-amae (UV) fafeor, aome § sar-aea @R
i T ST qaTaRel HRe 3 ! hl HTSshlTieeard
F e & BROT a9 & (W et al., 2022) | €T A
W Y IHS gaT # o o € (FFa ud R, 2022) 0
«  grAtAitaE-eng (Biosolids/Sewage Sludge):
qratattae-gre saifits A ;R FA b
JEF-39ER & I8 T el & o fafes
FEE AR wfesd & Ihs aied fafaer ga & .
TR Bl € | 3§ SRR el § IUaRe @
® EH P & H YA § A S 8, ey
e AR IR TSR JaT § Ja9T a3 & (9
g ¥, 2022) |
=g &1 a (Irrigation Water): 3o faeamor
Tl & fee @i Afedl, sl iR et 9 o
A & arl H AR & Ied W) 9
T 2, S SIYTE €Y g 9 B gaT § AR
Fd & (F9a ud fHe, 2022) | BB fawmeia o0
4 arafare @ (He) @ e | [EE @ oo
ST foRam ST @, e ArEsheiied 1 @aa
T T AT 2 |

ﬂ@qgiﬁ'q JHTd (Atmospheric Deposition):

ATGHETT &1 ATESHIATEE HU SR 390 i g,
fed & wbar &, ed 7 @ 7 Fafua & 9 g,

foTEreh RT3 g Al &G-S0 & Hiy &l H
o ATEshITiiee ITaT S 9ehdl & (869 Ud ai=H,
2025) |
s W AR T FdEF S9k (Compost and Other
Organic Fertilizers): =% %= ¥ IA1ed @M § WEH
% BIS FHUT 31X ATSShIATees aMl 9T ST §hdl & | 39 %G,
Tg @IS 3T 3T BT Sa¥en W HT § AIEshieaneed
FHROT TG £ |
. ﬂiﬁ SUFT (Agricultural Equipment): @<l §
TN 3T Tl WATREeh-SAd ITE, IYHI0T Ud = A
& foae & of Argshieenfiear a9 €, S fop <o, S Tzt
% e (B8 Ud dX=IH, 2025) ST P H HISHIIE B
HROT T 2 |
&l g (City Dust): ST | URTE aresi & TR
& ToT, q-stieer Qi § 9AT ofe arel fHafew Samet &
AT AYHSAR A § Y AR B &, S gaT §
ST 2 A £ |
3. gar AR geadial W gvd (Effect on Soil and
Microorganism)

T ¢, [ JaT & @ AR IRl W AERIHS T9T
qSar & (qferh 1) |
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I & AW@AT A qRa@A (Alteration of Soil
Structure): HIZShITATEZHRT HUT aT & TehsTehoT [ReRan
(aggregate stability) @I FH b Hal Hl AT &l
FAAR T Tohd & (B et al., 2024) | T T Tl
T & fob ATEshrciedd BT 0.5-1% |igdr W YT &
TehIHT RERAT BT 20% T HH H qhd &, forad i
TR UI9eh el bl ST T@ bl YT I &war & el
St & (st 2 o 7 qoran T @ fo Aigshl/ AR s
T JaT W F-FT THET U2 Gl ) |

gar & wifaw IO W g9@ (Effects on Soil
Physical Properties): HTIHITATIREFT &HIT T
& Hifas T w W Tead &, T ger awean
(porosity), T 79 (bulk density) TR STt HfcTerReT &war
(water retention capacity) I g (Fm eral., 2022) |
AT F YAl qAAT © b HIRIAREd b BRI
AT W YA § 12% T B AT SN A a9 |
5-10% T Ifg ot &l T8 &, S JaT § I & FIeor
TR yfqemRer &1 arferq &2 dehar @, foraer dief @
Fha 3R YaT gausiar &l e | FHRES T4
qEaT & |

a1 & FEME TS & AT F FAAR S
(Weakening of Soil Organic Matter Decomposi-

tion): WERIEATRCHT T & Hiad qard (SOM) |
T GAH 2l AT 2, orad wreifves qeret & e # T
efidt 21 S @ (9 et al., 2025) | 3HE WS qt
T SR T | AT T Bl & |

Feud a9t &1 Fqe™ (Disruption of Microbial
Communities): ATIHITEFT & G99 Afed 3
TEAUl g TEEHE guEl § F UF geT b gensia
T IR 3T YA &, ST Goeh el o =ehoT, HIe
qeTelf & STEed ST el & Tl & forg weaqot i
€ | STl | AT 9 ¢ foh AIEshIwiead w0 0.1-1%
T g W GeAsiidl & JaqR (JEEE) B 15% a6
F9 B Ghd & (3 et al., 2023) | TE a1 I B
qeret @l fqafed w1 iR Wei & fore siasas duew
dcl 0 G460 (Recycle) Y 1 &HAT bl HH Il
g (o 2)1

et fafqear § RR@eE (Decline in Microbial
Diversity): HTShIweadd F9 T Had GeAsial &

N

I B FB B 2, died gaT § gesia fafarerar
FI AT JHIGT B &, oI ATSalo Redaeor siEl @
fsharetl | Qe ARl Sy (S ez al., 2023) |

JAT-TAEATE TRl A swaq (Interference with
Biogeochemical Cycles): ATShICATEE T T ATSZITT
IR BIERRY ST TE99% U qal &l §1g T dush
Tl & TR0 H TAAT B &, forad drelf & g e
SUATAT 15-25% T & &l AT & (SATerd Ud He<ehl-

SUEF, 2024) |

g ueTt #1 UR@ed (Transport of Contaminants):
HTSShICT o W engait ST HIeeeht 59 yguehi &
ATEH & T H HE B &, DY a1 | ST e
g S & UF Wl § IR §guOr W §¢ A §
(fepfermraiett et al., 2022)

. qreit WX g9 (Impact on Plants)

TR § HIShIea &l AT Jureafd qrei &
e, ghg 3R @Te el & e Us Hecaqor @arT uat
FIA T 1 I N BT HT gaT § SufRefd, @t a5 gts,
foer TR urew emiRe o & fau sagas Aeaget
glshanati T STfed wed & (arfaeer 2) | fosr 3 § <o
AT & I AT/ A-SATREE T Urel WY T J9T 9
TRl & |

AT IO § FHI: AHIAR o b dTedl SATEXoT
% foal & 9T # I E, a9 # ST SR
2T 2, IO e ST & & & orr & (forar
etal., 2023) |

TSt H FE H AT ASHICANEFT HOT qIeq JAS0 Hl
gonferdt @l gTiad #d €, forad oiE & aame |
FH AT & ST Ih! -GG (0TS ST & | STt
q udr T & R ATekaiied ¥ gud gar H T8 &
IEEE " 20% % B RHT B Gl o, forad dren
&I T SR WYE qdl Bl ARG FT AT Y AR W
g 2l & (B89 Td a8, 2025) |

THIT WIASOT &I TeTal W FHAI: HAISHI AT FT
qrell ot ufal § aARIed @l A Rl B B TR
TIATT T ishar r off ef|T &Y 2 & | AR, S ot
fomor & forT Heyet 2, @1 A Arghrariedd 9 g
qrert § 15% T A & Tl & (889 Td AT, 2025) |
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et 1 — gt iR geelial R arsheResd & a9E
HISHIATREE HT THR HHER et W g weH
GroliUee?. HISshitTgat 30 HTZHIHIY sl & q=IT & ATHR B FH Bl M W Wend et al.,
FHRIAS THT 2020
TR TR 0.1-1 TR 3R 7a1 pH, g1 damew wfafafer (Fredh g8, oé, =0T et al., 2021
TSR] ARSI 10-100 HTSshIHTT fEeEgy, Tie wiehes 3R Wiwes) o &4,
TaT FreH qare (29.6%), Iq@ A= (30.6:),
AT HIERRE (20.4%) SR Wioeh i &7 HHT
Gieafshicen wger, 15-20 TR oI TN, T ROT ST o el @S- 2 HioT Hr=S
qiemTEs digd, 5000 AR TS Ar9Eet # ufRadd, Sa-fer fredt & a9 o et al., 2018
UTATERR HIEER, 3T 3T 8 HTZHIIEY =T, T GERaAa Afratera
RIIERIEIE e 3756 HTSSHINI TS,
18 HIFHIHIE ATE;
643 HTZHIHIT
Wi Ao fhed NA 7ar pH # g, Frafta wered o) T4 qrr =T et al., 2021
FHH
RIKIERIRICH 5 frdt darg e el & =g & B B SR Gersia Tfarafer ISR ]
RIIIEEIDERRINECEREIN ~80 HTEEhHHI A N HH H¥eh ST Bl RERAT & THRHE &9 & RfeaT, 2020
qidepTaee & THs ST I e
RIEEK
REEERIGIERCIEN 0.48-316 TTEFHHIT, el & weag @ fRerar ofR gar pH & uladw 9 et al.,
ElRIEDECERICIEIETET 0.6-363 HTZSHIHIET 2019
ufis, ATEhIEEaT
RIKIUEER I ECEY 8 Tt =g AA-FANT TIead & ST Pl JedRT T4 RicwT et al.,
IS BT YHIGT Bl & oMY fHedl & @eamn 2021
Tl FEAA &
RIKIICEIBKEINEE R 20 Tt x 20 firdy Feuoia fafaear, JaT geesiia Fred, Aeaiom, i et al.,
Uorew wfatater § Y, i e ufds wex 2016
(PAEs) # g, St gaT geusta g9er & fog
FHIAAE 3R T &
RIKIERIRIET 100 ATEEHHIT et & e ql & "I (B B, B g et al., 2020
HIERRE) 3R Hifas THEeE O & TEdHT
ST HI(IEhIT TSTEH Tcfater @l A foham
EISEERIKIERIRIES 25.3 AT, T a1 I GETSa qHET FCEAT Bl aadl, S T et al., 2021
RIGIERIKIECC ST AT 56.3 T HI TG BT HA BT, JaT s7ed R ghg
AT

e URY MNR&-FRAT a9 N ATRfiRfe afa:
HTEhITATECRT & 99 H ST U¥ Urel § Sifaaisied

HETe® Bl 2

(ROS) & TRIERIT I SATRAHIORIET Giciharsti H

T ST BT B | IR Hobd HASAGSEEE
(MDA) S 91 "I (Hebhdahi) H 25% b &l
ghs & faarar & S ufafsanefiear siferiie gattoat

qIoek Tl 3T T & TE9NeoT § FHH: qTSshiceca
ey Wi # yonferdl ¥ fifae 9rem SO R 8,
faa del &1 9 SfY Smagde Wiueh ol i
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2T 3 — TRl AI-wARE T Grel 9 99T

AT HH & &mar g2 A & (e ud
HETHH-TAETH, 2024) |

A TRTET R SELNEOT SR G G T A1
& TATReHd BT qrel @l TS gRT STEgitd & dehd
e qat a9 A € | @ arei & et § 3
I HOT T SuRafd & W Y@ Hefud ardr €
Td WHI-Ee W Yidhd I9d ST & |

. Wﬁqﬁﬁmﬁwwnﬁawmate of Microplas-
tics in Soil)

TaT AR SE-9TH & araraReT § Areshieieead (MPs)
T B QNI FAT & A b TR § I HigST
Fr iR &2 € (Z3NT et al., 2023) |

FHEER A A Y@= (Vertical and Horizontal
Migration): STd ATgshIwéed (MPs) HT JaT # qgad
g, @ T T IR U % Hed T UIEIE BRON b,
AR 29, el T 9T § & arel St Arararert
® HRO WA UG SA-IA &d TGhd & | g
hTd HIZhITIRed HU & MMHR, JHR R g9 T
Y ar & ST &1 & gaT & o i WY AT FelR
FAT |

Pl & AT WER BRAr (Interaction with Soil
Organisms): a1 & & dTd 919, S8 bl 3R 37T
BIe S{1d, ATShIwed™ ®l S §9% § W W Fd

WA & | G & GeASId ATSshIwieead &l 93 9 BIE Thal
¥ ug AAraieas ¥ yfafdd w1 3 €, e e aqe
T AARA TG AT & SR T T TGUHI Bl @ &
3 G W E |

#ROT 3R fa=e (Weathering and Degradation): .
ORI HIEHRT HRep SR e & aaidl & Hror
ST & Bie #U1 § 9ed o & | T 98 8IS &7
TaT 1 UTET U qafeRe & fau o) o seRe &
Tehel &, i T AT F Uh S8 H Gad o S
b & 3R Sdl qar e’ ERT STasiiid & §ehd o |

T YHR W § Y Si-d HISshiwilees Jal qer
9T BT HE e d T B & A1 & AR qd B GIE

AT W TR RO 2@ bl & |

et

P F Tgd AEhwRes qguor @ Rafd fHdnes
T | fafir=T @i, Jar ® g, ofR Jar @, wEd e
TT W GR&T FHET YT HIShIAERT & THR JHrEl Bl
TeaT A A & | HAIShIATe JaT & qe& T &l
ek qel AT & T Hd & | are &, g
Teref T AT SR TIFART B Bl SHHT T Qe
T AR 9T @R % [0 Al AEad 9aT H § |
FY TIRRAfTR T W AhIAIedd & Hdias TAE
ot ot O TRE | WWsl 78 U &, S gaT oY urelf & &
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TATHT 2 — TR Tl T AT & A
AR T THR WY HT GAFT HT = AREE FT ATHR ol W IHET T
& AR W T wfufeas dergaw 50, 500 3T 4800 ST SHTT W BA B AR TR et al.,
(Lepidium sativum) BEILICES T & QM H ATSShIIed Bl 2019
& ST B & BROT T35 &l Iis
w4 g2, I & gl # sraes
F fear
IR 3T’ ST Jergar 10-100 HTEhHIHTR I i @ ST<Erar § Hu, 2 et al.,
AT TR AR ST (Oryza sativa) 3T 0.1-1 el B gha TR TTer FgToT 2021
BIEEALICE Tiatafer @0 gefaa & are
FT =TT Jer, fafug Wi,
siteriizfea a8 iR ol &
Iufefa § yehrer Heeuor @ H gfs
GIATITaTIed, BlE- TSR TEheeH 2.4-2.6 oy fY %ol STE | X 3R qIue dwt BTa-
EREIKIERIKIEH (Lycopersicon 2 fift (PET) Hr Suderar § &, s e T
-SFdmTeiE e 3R esculentum) & AT etal.,
RIKIERIKIECAB 2021
LIKI I EEIBEEI MG afufeam ergan NA sitiefed o o fomifaa siger foreTaredT
(Lepidium sativum) T g SifeRfea aume o fawfed etal.,
BT X &S 2020
AT HIShE S TR HeTEar 0.2 3R 1.0 T HY G TSI B ST @ etal.,
(Lactuca sativa), 34T HIZSHIHIET 3R uferat & R, uf & 2019
(Rosa) FARIMET | HHI
EIRIESICIE RIS R 79 100-154 HTSShIHIT TR ST SN uREt & qmT et al.,
BRI ey e (Zea mays) FARIGS § HHT 2020
LISIESIEIE AT HeTEAT -23 ATSHIHIT et 3R ufert @ iRt @ RIE
T T B AfRIET e, 91g & g, it etal.,
(Lactuca sativa) T G, T&/HIA A, 2019
(var. ramose Hort) TIE T HATS, TR FIAUT T,
Siqen! USed fafafer @1 arfed
foram o) drer @1 géreitRiEe T
IO g g2
RIKIESIKE fafrar &ar 5 T, 100 TSEs Wfafar w9 g2 e [EEIR
(Vicia faba) R siterdisfea afa oiR Seeites etal.,
9T | gha &S, PR i & 2019
fogi & a5 HH THN IR UEH
Tl 1 FaROT A fRaT
graHEs, Ui uferaw fReamET 15-20 HTEHIHIET T & MY SR T & o § de Souza
FHSEES, (Allium fistulosum) YRed &l HROT I97 Machado
RESSLERIGIECI IR etal.,
EIEIIRI IR 2018

(EFHT: ..
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AAHT 2 — TIRAT Wl TR AR b gOIE  (FAT ...)

TREE H THR T T YA HT AR AREE AT ATHR
ARSI ATeTfeesh fefearm uftean 100 AT
(Triticum aestivum)
RIRIESIRIE RO K El fefearm uftean 1 fody,
Giregfed T ST (Triticum aestivum) 500 ATIHHIT,
250 TSI,
50 HTSHITIT
RS BRI ESIRICH fefearm uftean 4-10 fordy,
EIRIEPES R Eea) (Triticum aestivum) 50 HIZHHIT -
qod 1 fordft
TR digd fefem ufteaw 100 SR
(Triticum aestivum)
TR digd ufera AT 50 AR

(Allium cepa)

e W AW RiE

T2 & AT &b BA/HIA H T3 KIEIE]

rATTE ST H HHI, Tl A= etal.,

IR geu e a e # qRad, 2020

JAAIRER H AT H FUW T

BT AT H FIEIART 8

T & HaTE, T B T8 H &% B et al.,

AR T&/BOa aramE § FH 2018

T % SULd 9NN HATE A & F et al,

Y AT HH g3, araefie garet 2020

N IATET T

TE U R AR e e SIS

S H TEaRd 87 etal.,
2020

Sig i s (Rigmem o

HIEIATH) § FHT g0 ety
etal.,
2020

T & o1 3T 37T STeal &l SMa9dehal W o od € |

=g Sfed a9 & gAa & g dee SEe,
A i &R fewrs FY ssfoat @ o qg aW
TR Zfadhror & SR & | TH@ Ol § Hi
¥ wied & IUAN H HH BT, TAEFRIT AR ST
yae gofedl § AR e, iR qeifsiead amiEt
TF  TET I ST AT QU ST AR | Gk
YSUOT BT IHE G T BH B & 7 H a9 =T 3R
ST FEANT TG Heeqol BT | 3He STATE, HiY Jar
g wTEshees H R, Jwam iR R & o
FrEnfafeRal 1 I AT WIME TR GATERo ey al
0 GL& & {0 ragash e |
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