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Background and Objectives: Microplastic pollution, as a major
environmental concern, has widespread effects on agricultural soils. This
contamination originates from various sources, including plastic waste,
sewage sludge, and plastic mulches. These particles can be extensively
dispersed in agricultural environments, leading to alterations in soil
structure and function. Understanding these changes requires a thorough
investigation of the physical, chemical, and biological impacts of
microplastics on soil systems. The increasing presence of microplastics in
soil poses significant risks to agricultural productivity and ecosystem
health.

Materials and Methods: Previous studies have extensively explored the
effects of microplastics on agricultural soils and their environmental
consequences. In this regard, existing scientific data on microplastic entry
into soil through plastic waste degradation, sewage sludge application, and
the use of plastic mulches were collected and analyzed. Various studies
have shown that the presence of microplastics can alter key physical
properties of soil, such as aggregate stability, water retention capacity, and
permeability. Moreover, laboratory and field research indicate that these
particles influence nutrient cycling—particularly nitrogen and carbon
cycles—as well as microbial activities. The role of microplastics as carriers
of chemical pollutants, including heavy metals and toxic organic
compounds, has also been emphasized in several studies.

Results: The successful loading of iron on the surface of nano-carbon iron
dots without coating and coated with polylactic acid polymer was
confirmed by XRD, UV-VIS, FTIR and scanning and transmission electron
microscopes. The amount of total iron in the uncoated sample was equal to
4.98% and in the sample coated with polylactic acid it was equal to 1%.
The results of incubation showed that the main effects of soil application
and time as well as the interaction effects of soil application in time were
significant at the 1% level. The results showed that the coated treatment
caused a significant increase in soil iron compared to the sequestrin
treatment (iron release changes in three time periods of 3, 360 and 720
hours,). Sequestrin treatment after 720 hours compared to the first 3 hours
increased by about 60% (from 5.19 to 8.28 mg kg™), while the amount of
iron extracted with DTPA in the coated nano carbon dot treatment
increased by about 400% (from 1.36 to 6.63 mg kg™).

Conclusion: Although the impact of microplastics on soil depends on
factors such as the physicochemical properties of the soil and the type
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and size of microplastics—and may occasionally be neutral or
temporary—the management of microplastic pollution in agricultural
soils is essential to mitigating their negative effects. This requires the
development of innovative technologies and practical solutions to
minimize environmental harm. Future research should focus on
understanding the long-term impacts of microplastics on soil ecosystems
and devising strategies to prevent their accumulation. Additionally,
policymakers must prioritize the establishment of regulations and the
strengthening of international cooperation. Immediate action in this area
is critical to ensure food security, agricultural sustainability, and the
environmental health of future generations.
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Figure 1. Pathways of microplastic introduction into soil.
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Table 1. Reasons and aging changes of microplastics in the soil.
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Table 2. How microplastics affect soil and the type of microplastics studies.
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Table 3. Some studies on the effects of microplastics on edible plants.

B
TN Z PPN S S 2 B PR WY S oS S5 ey o
(% wiw)
5 5Y618) SlaeSt g7 el mals MM
Spog 53 el i Ak, ials .
oAl h (PE) 0.5-1 ) ) et i (Gl i ST
& <lodr
Lolyds g S
Ladigso b Jils3l (MDA) i (YY)
il b (PE) 0.1 Pl wE s Dl e Sl JialS
56 sems LS| e e (SOD)
. Dl il 5 ad, iy palS O5ssde anSl Sl (H202) il (OYY)
O pbl s (PS) 0.1-0.5 Sk
b is <l SOD , POD
e L e a5 Oly add gt s 5 It (110)
O ol PGB0 Ol o G 58
< balely 025 A ke e ) L 2l ;
(+PS) Lol ol e sl 3 It ¢ 2l b
L) oS5 el il ps A, Jals S MDA (lag 5T Jles 1als (\9)
oI (PE) 0.2 <5 ;
(K Olaes| ol
Sole ol zals (N, P K, Mg) . %)
ol b (PE) 5 5 Jds IS mals s, hals
e g 53 I
oS iy Jsb tals o331 SOD s POD (gl gime [ialS (A
b sl (PS, PE, PP) 0.05 B

03 55

s S

I



VF+Y &) b)wc\‘“ 0,92 ‘)'.\.;tg‘ J.:J?"«Sb %ﬁuq)m

l:,,lc,\;f . Sl BIROS b has e slads Oly yuis QLY
Sl b (PE) 0.1 g alS Ady als
) J‘J':"‘J
_;.als‘blﬁsféw)iu:@ls s Lohaa s S e e 53 Il (Y
0 il s (PS) 0.1 & ]
03 45 Cmnns Sslaal
L . Glsie 2alS i, ials e s G s, ol xs b ok OYY)
oI AS Jes o s 15 e |
(PVC) 058 o
S S et s stp JalS S e (S gla 5T b i (SAAD)
NEEREE e "
ST A5 SIS
o o Cdls s Ll SOD S
ol b (PE) 0.1-0.5 S IS rals sl s, als B B A
L CAT
e oS 955 (Sl ste sa 53 Il YY)
O plwl s (PS) 0.1 = sldenST il sy Jrals S s Pl daslyua g S -
Sy
) S5 5 e 2alS (1v0)
> Ea) = J -
0 il s (PS) 0.05 & ) A ROS i 55 ol 2alS (I
(557
e 5,133 MDA 2als « SOD/CAT ...l . (OY#)
15390 O plewl . o= o -
SRS O Rl 0.01 Bl 39S S s, Al B
(100 nm) S slis
sl (PE) 5 Shes ials iy Ay SRS Il e sral b bad e e Ol s YY)
. 0.5 ol :
Al S <l robe odr 3
b jls (PS + Lyl 53 ey LS JialS LA FVFm ol oo 55 (\YA)
0.05 Bl
DnOP) =S 8 o 5
Sls a5 iy ol 038 il oS, Ol (gl gms SRS (va)
oI (PE) 1-5 Ay
Sk Les
353, s sla 3T el e (NR) - (OF)
sl (PE) 0.1-1 r*f L el (ol Ol el St el 8 5 (GS) s Idsl

Q)L)fé' p—-*rjf.b‘

Udes (S a3 O 55 s 3 o
P A6 Gl Sl 5 ess ekies
35 sl el Clled 5 S is (o S

A
zsw sl LMPS &5 iles S 0L bl &
O I PR PP SR S Je SN S L RY EE>
GRIF D oS S S Sl (Ses 5 e S
ol ams BB il Sos slllas Ll (VYY) das

23 el 51 6 Ll e a8 Wles S SIS &

\ld

S 9 pS sexsd p MPs L5k o-v-v
Ghls a8 Gl b 5 0 pll Jy wle MPS 2055 24
S Wl (V) Az o S LAY 1 i
W jacky opl 4 S1.009) asl LIS 50 S op s
Sle s w0 bl sy VL (gl sl
S eoml Db 4 Se e 5 L e
Skt s ez 3l bt 0T 53 375

ol LG5S a1y Son 8l 5 355000



205 1925 e S Se (Ao O 5T (b5,

2 AL LS s el lese Ll
Lol B ol Dol (0 gl 280 Sl )15 Koo
LN2O Wil IS slajlS A 5 esls Lhals 1,
== (Gao et al., 2021) .(+V) das e ol 3l
5 S ol s ol slel L oSbe ,sMPS
Sl skl
5 S e el 0508ty 250 Sla 15 S

S Rl s SRl
5 Rl sl ool Skl el e
(NO) Sl st oise lobals b8
V) 55
S g (230 05l 205 25 L MPS
53 ks e Gl s 2 5 1 NO il (g e
8w Sl (S 0l 2 s S -
ol OYV 50T i e b N, o
U357 &5 7 e s sbay Ll o MPS 0
OYA) sl 8 5t bl ol ous
Lil s slml Gk Sl Wl MPS s
Lyl o 058 spdme 5 Sy S dslasls
T Sl eSSl glag st s,
TS P T (P REC T S PR PRI COF
ol s s s MPs SaNT e e (ol
Ol o e Kl das Il (5)3 0
33dee ook 5l S 4 aSaldl (3555 SRl 4
(Ng etal., 2020) o3 31 JI slas S 5l esliaal o3 S
Gleks S50
SNSL adal ekl spe (T, 5ls

2 e A
Shpiees Sl 5 (OF) MPS Gl g
sS oLl glse 53 (Sl sladilawy LY
sl 55 MPs (S5 01 Olpe oo (5l pomas
ladely ols Olsles sl 5 sioslis
33 e b g e e VT ) e

@AY S Wl el 5l sl ol ks als

W

ssam Al s S pas s sl el
o ol 08 5 99) Ll Kadly s S
Oby s (dpae B Gl p5w Yoz
b gl 5 (S ball 5 S s 513
Ll 1 MPS il s 5 cgr oS 5l Ko
S o Hens S s

51 COp il w5 o MPS o asls 0L lalllas
Sl L3 aS s LIl e MBSk w ) S
Skl gl b8 il il csl
S A esls QLA Llags s (Y Jad) L e
Ol 4 LDPE L os jlos Sl 51 CO, Ll
ol o3y dals St 5l iy Sy Cla b cda
oS5 3 i 3l 36 Bies il ) LOYT)
S S ol S S mlr Sl
e A S Zslb MPs sy
asdie Jl ol wpd R eSS
5 S Slosas ol L LDPE ones
5SS e il e 5SS lend
rebe Ll S cgde slge e pes 5 PH s
Colg 5o S US e aal B 0y S slac b
e €O gy (o580 i 25 I
655 » Kl g o emman MPS (VYY) 55 8 s
5 LIS B S ekeS a e Sl S
PP KN B o I O PR PR |
S s syl 36 Pk 4 LDPE St
OV 58 OYF) 5,1 6 e il 6
P L N P NN RN R
Gladnl o Wl5 0 MPS Lo 5 baeu VT JUisl
3 Ok b Oisa xS
Sl U)K e U O ealSly s
ot G el 4 e cl Sae O
Lsi globlS glaslE Ll il 5 058
sl sl sl Sas S1= 53 MPS o (1T0)



VF+Y &) b)w‘\‘“ 0,92 ‘)'.\it{‘ J.:J?"«Slé %ﬁuq)m

D558 43 2 5 oS 03 MPS 3G o bys e plovil Sldlas 51 (goldas ~¥ d g

Table 4. A number of studies on the effect of microplastics on carbon storage and nitrogen cycle.
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