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Table 1. Some physical and chemical properties of the studied soil.

EC pH *Exchangeable **Water-soluble
Texture CCE
(1:2.5) Na K Ca Mg Na K Ca Mg
- ds m? - % mg kg gkg? mg kg g kg
Sandy Loam  0.554 7.87 20.15 65.07 19782 48 0.6 267 24.01 0.2 0.05
* Extracted by 1 M ammonium acetate (NH4OAc) at pH 7
** Extracted by Water (1:2.5 soil/water ratio)
CCE: Calcium Carbonate Equivalent
EC: Electrical conductivity (1:2.5 soil/water ratio)
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Figure 1. Low-density polyethylene FTIR spectra and its functional groups
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Figure 2. Effect of various MPs content (0, 1, 2 and 4 % w/w) on exchangeable (a) and water-soluble (b)

sodium concentration at six time (3, 17, 31, 45, 90 and 180 days) during 180 days of incubation. Each
point represents the mean concentration (mg kg™) + standard error (n = 3) (Duncan-test, P=0.05).

S o0 5o 9 ool ool poitan CLE 9 T oliio 1 5 5o (o 51 il slg 45285 @l - Y Jgur
Table 2. Analysis of variance of Content, time and their interactions on Na, K, Ca and Mg concentration

Mean square

Sov DF Na K Ca Mg
WS EX WS EX WS EX WS EX
Content 3 8.87" 62.546™ 9.67" 399.77" 0.001" 0.054" 1.87™ 0.006™
Time 5 1488.65™ 1234.82" 27.50™ 1164.12" 0.020™ 0.142™ 8.04” 0.006™
CxT 15 13.40™ 85.46™ 0.08™ 12.42™ 0.000™ 0.005™ 0.1 0.010™
Error 48 3.01 13.02 1.12 13.59 0.000 0.015 0.000 0.011

g e g a0 w5 S Jliisl a0 ls s OS] (55 4y NS =* Fx

* | **and ns: significant at %1, %5 probability level and non- significant respectively
WS: Water-soluble (extracted by water, soil to water ratio:1/2.5)
EX: Exchangeable (Extracted by ammonium acetate 1 M, pH=7)
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Figure 3. Effect of various MPs content (0, 1, 2 and 4 % w/w) on exchangeable (a) and water-soluble (b)

potasium concentration at six time (3, 17, 31, 45, 90 and 180 days) during 180 days of incubation. Each
point represents the mean concentration (mg kg™) + standard error (n = 3) (Duncan-test, P=0.05).
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Figure 4. Effect of various MPs content (0, 1, 2 and 4 % w/w) on exchangeable (a) and water-soluble (b)

calcium concentration at six time (3, 17, 31, 45, 90 and 180 days) during 180 days of incubation. Each
point represents the mean concentration (g kg™) + standard error (n = 3) (Duncan-test, P=0.05).
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Figure 5. Effect of various MPs content (0, 1, 2 and 4 % w/w) on exchangeable (a) and water-soluble (b)

magnesium concentration at six time (3, 17, 31, 45, 90 and 180 days) during 180 days of incubation. Each
point represents the mean concentration (g kg™) + standard error (n = 3) (Duncan-test, P=0.05).
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Abstract

Microplastics (MPs) have been reported as emerging contaminants. There was little information
about their effect and behavior on soil properties. This study aimed to investigate the changes in
exchangeable concentrations (extracted with 1 M ammonium acetate) and water-soluble (ratio of 1
to 2.5 soil to water) of sodium (Na), potassium (K), calcium (Ca), and magnesium (Mg) elements
under the presence of Low-Density Polyethylene MPs particles in the soil. The experiment was
performed as a factorial experiment based on a completely randomized design with three replications.
Experimental factors included the amount of MPs particles (zero, 1, 2, and 4% w/w) and incubation
time (3, 17, 31, 45, 90, and 180 days). The results showed that MPs particles affected exchangeable
and water-soluble elements. MPs particles reduced the exchangeable amounts of Na, K, and Ca. The
largest decrease was related to the level of 4% MPs. Briefly. In the level of 4%, the amount of
exchangeable Na, K, and Ca decreased by 7.2, 5.7 and 2.6 %, respectively, in comparison with
control soil (without MPs). On the other hand, water-soluble K and Ca under the influence of MPs
particles (4% MPs level) decreased by 6.97 and 8.4 % respectively, as compared with control. MPs
particles reduced water-soluble Na in the first (3 days) to fourth (45 days) incubation periods. Also,
MPs particles reduced the amount of exchangeable and water-soluble Mg, but it was not significant.
In summary, the presence of MPs particles in the soil, especially in higher amounts (ex: 4%), can
affect the availability of cationic elements such as Na, K, Ca, and Mg.
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