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ABSTRACT: Soil mercury (Hg) contamination poses significant concerns due to its harmful effects on soil and human health. While previous
studies have documented instances of soil Hg contamination, they have not compared how soil Hg content may be influenced by different
types of cropland, such as paddy rice (PR) and plastic mulching (PM). Additionally, they have not examined whether Hg affects soil properties,
including hydrogen (H) content, phosphorus (P), bulk density (BD), and soil organic carbon (SOC) stock. This study aimed to compare soil

Copyright © The Geological Society of Korea 2026
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Hg levels and physicochemical properties between PR and PM cropland and to evaluate the association between soil Hg and various soil properties,
including C, P, H, BD, and SOC stocks, using soil samples collected from PR and PM two depths of (0-30 cm and 30-60 cm) in the Haean
basin, Korea. The findings demonstrated that the average soil Hg concentration in the PR was 44.84 ng/g, which was significantly higher than
the PM's 20.73 ng/g. These indicate that anaerobic PR farm conditions enhance Hg methylation and bioavailability, while reduced leaching
promotes Hg accumulation. Overall, in PR soil Hg showed a strong positive correlation with P (»=0.75, p = 0.01), but moderate and weak
negative correlations with SOC stock (»=-0.44, p=0.20) and H (»=-0.23, p = 0.53), respectively. Flooding promotes dissolved organic carbon-Hg
complex formation, increasing Hg mobility. On the other hand, in the PM, P content was positively correlated with soil Hg (= 0.63, p =0.05)
suggesting that long-term PM application may enhance Hg retention. Whereas soil Hg was weakly negatively correlated with H content (
=-0.25, p = 0.49) and positively correlated with SOC (» = 0.10, p = 0.78) implying whereas SOC was not a primary regulator despite Hg’s
affinity for organic matter. The results show that the level of Hg accumulation in soil and its relations with important soil properties may differ
according to the type of cultivation. Both land use and physicochemical properties of soil should be considered for the evaluation of Hg
contamination in agricultural soils.

Key words: phosphorus, soil mercury, rice paddy, irrigation, plastic mulching

1. Introduction This represents a significant knowledge gap, especially
. . considering indications that plastic materials may influence
Beneath the surface of our cropland landscape lies a silent o L .

] . ) . . ) ] the distribution and presence of Hg in soil (Santos-Echeandia
yet pervasive threat: inorganic contaminants, including soil . . .
. ] ] et al., 2020). It is essential to evaluate Hg contents in dry
mercury (Hg) pollution, which may eventually infiltrate . )
. croplands that utilize plastic mulch and compare these
groundwater over an extended period (Campos et al., 2018; o ) )
) . . levels to those found in irrigated systems like paddy rice
Liet al., 2020; Jeong et al., 2026). Hg poses a serious risk ) ]
. fields, which are often considered hotspots for Hg con-
to ecosystem health and human safety. Given the trans-

boundary nature of Hg emissions, the international com-
munity has developed and implemented policies to limit
these emissions, such as the Minamata convention, a global
treaty that took effect in 2017. According to current global
inventory assessments, despite the presence of policies
aimed at regulating Hg pollution, the contamination of crop-
land soils by Hg varies depending on the cultivation style.
For instance, Xia ef al. (2020) reported a pollution level of
10.43 ng/g of Hg in a dry cornfield used for strawberry culti-
vation, while Pei ez al. (2021) found contents as high as 5270
ng/g in cornfields. Furthermore, Liang ef al. (2024) reported
that the conversion of paddy rice farmland to dry cropland
decreases soil Hg levels by 87.15%.

While these studies provide valuable insights, most
have focused on traditional dry croplands without consid-
ering the increasing use of plastic mulching (PM). Due to
its agronomic benefits, plastic mulching has gained popu-
larity in dry agricultural systems in recent years (Chia et
al., 2023; Lee et al., 2024a). However, there is limited
understanding of its potential effects on the dynamics and
accumulation of Hg in soil. To our knowledge, there is
currently very limited research on the assessment of Hg
content in soils of dry cropland using plastic mulching.
Thus, measuring the Hg content in dryland soil that is

covered with plastic film presents an intriguing opportunity.

tamination (Tang ef al., 2018).

Addressing this knowledge gap will enhance our un-
derstanding of how various agricultural practices influ-
ence Hg contamination and will support the development
of more effective soil management strategies and pollu-
tion reduction methods. It is worth noting that some stud-
ies have shown soil Hg concentration in soils to have
some association with soil properties such as pH, organic
matter and cation exchange capacity in dry soils (Soares
et al., 2015; gipkové et al., 2016). There are few studies
examining how various soil properties, including carbon
(C), soil organic carbon (SOC) stock phosphorus (P),
bulk density, and hydrogen (H), which are crucial for reg-
ulating soil fertility and ecosystem health, associate with
soil Hg in cropland soils. For example, Xue et al. (2019)
demonstrated that soil carbon content to be associated
with the retention of soil Hg in crop soils. Beyond that,
Nave et al. (2017) found that soil properties, such as soil
carbon content and pH, to be associate with soil Hg levels
in wetland soils. However, to the best of our knowledge,
there are no studies which evaluate the association of soil
properties like C, P, bulk density, and H with soil Hg in
content irrigated croplands such paddy rice farm (e.g.,
PR) and non-irrigated croplands such as plastic mulching
croplands (e.g., PM). Therefore, this study aimed to (1)
evaluate and compare Hg content, SOC stock, P content,
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and H content of irrigated cropland (ex., PR) and dry crop- els predicting the behavior of heavy metals in regional

land with PM; and (2) investigate any possible associa- soils. The significance of this study is in the establishment
tion between soil P, SOC content, and H content and Hg of land use specific baseline levels, which will serve as a
content. PR was expected to have higher soil Hg concen- reference for future environmental monitoring and risk
trations than PM croplands and this distribution is ex- management in agricultural ecosystems that are more sus-
plained by significant correlations with soil SOC, P and H ceptible to contamination.

contents across different parent material groups. Assessing
the association of C, P, bulk density, and H with soil Hg
in PRF and PM is crucial for developing sustainable agri-
cultural strategies that maintain soil health and optimize ~ 2.1. Study area

2. Materials and methods

nutrient use efficiency. This comparison of soil mercury The study was conducted in a PR cropland (established
(Hg) content in these two different cropland regimes con- in 2021; PRF, 8 ha) and PM (established as of 2021; PM,
tributes to the scientific understanding of the distribution 8 ha) cropland located adjacent to each other in the Haean
of soil Hg and its relationship with specific soil chemical Basin, which is approximately 110 km northeast of the cap-
properties. Together these factors are biogeochemical con- ital of the Republic of Korea (hereafter Korea), Seoul
trols of Hg retention. The assessment and reporting of  (128°5'-128°11'E, 38°15'-38°20'N; Fig. 1). According to
soil mercury (Hg) content and its relationships with soil Chia et al. (2023), this basin has a temperate climate,
properties will not only delineate local variability but also with an average annual temperature of 13.4°C and an
provide an important empirical basis for improving mod- average annual precipitation of roughly 1,390 mm from
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Fig. 1. Location of the (a) study area, (b) Haean Basin, and (c) soil sampling points in the paddy rice farm (R=R1, R2, R3, R4,
and R5) and plastic mulch area (M=M1, M2, M3, M4, and M5). (Adapted from Chia et al., 2023).



690 Rogers Wainkwa Chia - XkXI6il - OIZI& - Saif Uddin

1997 to 2025. The majority of the precipitation, approx-
imately 350.0 mm, occurred in July within this basin. The
month with the least precipitation is January, at about
49.8 mm and the highest in July (Fig. 2). At the study
site, gneiss, schist, and quartzite form a Precambrian met-
amorphic complex surrounding the basin. The basin's core
is composed of biotite granite that joined the Precambrian
metamorphic complex during the Jurassic (Cha et al., 2023).
The basin’s topsoil is categorized as coarse because it
covers both the finer-textured subsoil and the thick bed-
rock underneath it (Raza and Lee, 2019).

2.2. Land use history

In the 1950s, before the outbreak of the Korean War
from 1950 to 1953, the study site was a natural forested
area. However, since the end of the war in 1956, it has
been converted to farmland due to human settlement. Today,
this site consists of approximately 1,252 residents, most
of whom are farmers (Cha et al., 2023). As early as the
1980s, farmers in this region had been using groundwater
for irrigation and black polyethylene mulch to keep the
soil moist, control weeds, and encourage early plant
emergence by raising the soil's temperature. The poly-
ethylene plastic sheets used for mulching must be re-
placed by legislation eight years after they are used (Lee
et al., 2019; Chia et al., 2023). The region's crop-growing
season typically runs from April to October.

In this area, the farms from which soil samples were
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Fig. 2. Monthly mean air temperature and precipitation in the
study area, Haean Basin from 1997 to 2025.

collected such as the PM were initially uncultivated bare
land until 2020. In the year 2021, this piece of land was
converted into a dry cropland PM used for the cultivation
of sweet potatoes and radishes. Meanwhile, the PR crop-
land from which soil samples were collected was also es-
tablished in 2021. The PR croplands in the area, is typi-
cally irrigated between April and early May in prepara-
tion for cultivation. However, the PM is not irrigated or
flooded during this time. Unlike other dry farms like gin-
seng farms and orchards, which are primarily dispersed in
areas of intermediate elevation (450-550 m), the PR and
PM are primarily distributed in the lowlands (400-450 m
elevations) (Cha et al., 2023).

2.3. Soil sample collection

Ten soil samples were taken from the PM and PR,
respectively. Top (0-30 cm) and subsoil (30-60 cm) sam-
ple cores were collected at five randomly selected points
(10 m x 10 m each and 50 m apart) within the PM and PR
sites in April 2024 (Fig. 3). To ensure accuracy and pre-
cision, a standardized sampling procedure was followed
at each point; the soil auger was cleaned between samples
to avoid contamination, and separate glass bottles were
used to collect the soil samples. The collection of samples
from five random locations allowed assessment of pre-
cision, and consistent sampling depths ensured accurate
representation of soil conditions. These soil samples were
used to evaluate soil Hg content, SOC content, P and H
content and stocks. From each sampling point, additional
intact soil samples were collected using a soil auger sam-
pler with a core sampler at a depth of 0-30 and 30-60 cm
in the two study sites and used to determine bulk density
(BD) (Chia et al., 2020). In total, 40 soil samples (20 in-
tact soilst+20 sub-samples (two depths (0-30 cm; 30-60
cm)xfive pointsx2.0 cropland sites) were collected from
the PR farm and PM croplands. Among the 40 samples,
20 intact soil samples were used for BD analysis, while
the remaining 20 disturbed sub-samples were analyzed to
determine soil H, C, and P content, as well as soil SOC

stocks.

2.4. Laboratory analysis
The soil samples collected from the farm were air dried
in the laboratory. Then coarse materials such as large

stones, plant roots (especially for soil samples from the
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PR farm), and leaves were handpicked with tweezers and
then the soil was ground with a mortar, passed through a
2 mm nylon mesh screen, and stored in a glass container.
The prepared soil samples were divided into three
portions. One portion of the prepared soil samples was
used to measure soil Hg content using an atomic fluo-
rescence spectrometer according to the method described
by Liu et al. (2022) and Yang et al. (2024). Blank sam-
ples and standard materials were also analyzed for Hg
with recoveries ranging from 95 to 100%. To ensure the

SOl 24 HI- BIk: oHOHEXI Al 7 691

precision and quality control of Hg measurements, the
certified reference material (CRM) NIST SRM 2709a
(San Joaquin Soil) was included in each analytical batch.
The second portion of the soil samples was used to de-
termine soil P content at the Central Laboratory at Kangwon
National University, Chuncheon, Korea campus using an
Inductively Coupled Plasma Optical Emission Spectrometer
(ICP-OES; Agilent 5900, Agilent Technologies, USA) oper-
ated in Synchronous Vertical Dual View (SVDV) mode just
as reported in Kotelnikova et al. (2024). The third portion of

Fig. 3. Pictures showing the cropland cultivation styles in the (a) paddy rice farm prior to irrigation, (b) paddy rice farm during
irrigation, (c) plastic mulching farm prior to planting, and (d) plastic mulching farm during crop cultivation from where soil samples

were collected.
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Table 1. Bulk density (g cm™), soil Hg (ng/g), phosphorus (mg/g),
soil organic carbon stock (kg m?), and hydrogen content (%)
(0-10 cm and 30-60 cm) in the paddy rice farm and plastic mulch-
ing sites. Values are shown as mean =+ standard error. Means fol-
lowed by the same lowercase letters across the column are not
significantly different.

Land use type
Soil properties Paddy rice farm Plastic mulching
Bulk density
0-30 cm 142.4 + 8.0° 75.0+5.9°
30-60 cm 99.8 £9.3% 62.0 = 6.4°
Soil Hg
0-30 cm 39.4+3.6° 17.6 £2.4°
30-60 cm 50.3 +6.3° 23.9+7.4°
Phosphorus
0-30 cm 364.5+16.3° 716.6 £ 51.8%
30-60 cm 417.8 £ 65.5° 585.8£112.2°
SOC stock
0-30 cm 6.4+14° 93+ 1.7°
30-60 cm 3.1+04% 54+1.7%
Hydrogen
0-30 cm 0.7+0.2° 0.6+0.1°
30-60 cm 0.6 £0.6° 0.5+0.1*

the soil samples was used to determine soil organic carbon
(SOC), and H contents using a combustion method at a tem-
perature of 950°C using Flash 2000 Elemental analyzer
(Thermo Fisher Scientific, USA) at the Center Laboratory of
Kangwon National University, Chuncheon, Korea similarly
as reported by Chia et al. (2020) and Tian ef al. (2020). The
additional intact soil samples collected from the PR and PM
cropland were used to determine soil BD by the core
method. This involved having the oven dry mass (at 105°C
for 72 h) divided by the volume of soil cores (10.0 cm height,
7.2 cm diameter) (Chia et al., 2017, 2020). C, N, and P con-

tents were reported as g kg'l.

2.5. Determination of soil organic carbon stocks

SOC stocks (g m™) for each sampled depth in the PR
farm and PM were calculated using the Eq. (1) (Chia et
al., 2017, 2020):

C = (zxpyxc) x10 (1)

whereby, C = SOC stock (g m?) of a sample depth, z =
thickness of a sample depth (cm), p, = bulk density (g

Rogers Wainkwa Chia - XkXI6il - OIZI& - Saif Uddin

cm™) of the PR farm and PM at a sample depth, ¢ = soil
organic content (g kg™ soil) of a sample depth.

2.6. Statistical analysis

Prior to statistical analysis for each soil layer sepa-
rately, normality was confirmed using the Shapiro-Wilk
normality test (Chia ef al., 2017, 2020). In the data sets
such as BD, H, and Hg, where the normality test failed
the Kruskal-Wallis nonparametric analysis test was used
as a substitute. A nonparametric test was employed to
verify statistical differences between the data sets of the
plastic mulch and PR farm (Kruskal and Wallis, 1952;
Chia et al., 2020). To look for statistically significant dif-
ferences between the data sets, a one-way analysis of var-
iance (ANOVA) was performed at the 5.0% significance
level. When the analysis of variance revealed statistically
significant differences (p < 0.05), Tukey's test was used
for mean separation using Sigma Plot version 13.0 (Systat
Software Inc., San Jose, CA, USA).

3. Results and discussion

3.1. Comparison of soil Hg, soil organic carbon
stock, phosphorus and hydrogen content
between paddy rice and plastic mulching farm

The soil Hg, SOC stock, P, and H content in both PR
and PM were inferred among the (0-30 cm and 30-60 cm)
and represented on Table 1. Based on these results, no
statistically significant changes were observed among the
specific soil depths (p = 0.44; Table 1). A possible ex-
planation for this could be that the limited sample size is
diminished if considering specific soil depths (e.g., 0-30 cm
or 30-60 cm), which affects the statistical power to detect
subtle differences related to soil depth. Hence, soil prop-

erties such as BD, P, Hg, H, and SOC stock (in the 0-60

cm layer) under PR and PM systems were further com-

pared (Table 2). It was observed that soil BD and Hg con-
tent in the PR farm were significantly higher than in the

PM site (p < 0.001; Fig. 4). This result is consistent with

previous studies, which reported significantly high or in-

crement in Hg following the establishment of PR farms

(Tang et al., 2018; Yin et al., 2018). A study by Mondal

et al. (2016) showed that the establishment of a PR farm

tends to significantly increase soil BD established in the

topsoils of 0-15 cm. Also, these studies are in line with
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the study of de Souza Machado et al. (2018), which docu-
mented the tendency for soil BD to decrease following
the use of PM for crop cultivation. The higher Hg content
and BD in the PR site compared to the PM site suggest
that anaerobic conditions in PR farms can enhance the
methylation of Hg, making it more bioavailable. The anae-
robic environment promotes microbial methylation of in-
organic Hg into methylHg, a more toxic and bioavailable
form, while reduced leaching allows Hg to accumulate in
the soil. These processes reflect how waterlogged con-
ditions simultaneously constrain essential nutrients and
enhance the retention of harmful contaminants. Additionally,

the higher moisture content and organic matter in PR farm
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Table 2. Bulk density (g cm™), soil Hg (ng/g), phosphorus
(mg/g), soil organic carbon stock (kg m™), and hydrogen content
(%) (0-60; kg m™) in paddy rice farm and plastic mulching sites.
Values are shown as mean = standard error. Means followed by
the same uppercase letters across the column are not sig-
nificantly different.

Land use type
Soil properties Paddy rice farm  Plastic mulching
Bulk Density 121.1+9.24 68.5+4.7°
Soil Hg 44.8 +3.9" 20.7 +3.88
Phosphorus 6512 +3.1° 6512+ 651.2%
SOC stock 73+134 4.8+0.9
Hydrogen 0.7+0.1* 0.5A+0.1*
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Fig. 4. Soil (a) bulk density (b) Hg (c) phosphorus (d) soil organic carbon stock, and (e) hydrogen content in the (0-60 cm) layer
in the plastic mulching farm and paddy rice farm. Different uppercase (A, and B) letters show statistical differences and same
lowercase (A, and A) letters display no statistical differences in between the plastic mulching and paddy rice farm. The error bars

represent standard error.
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soils could contribute to greater Hg retention and increased
BD compared to the well-drained, less organic PM sites.
Meanwhile, results for soil P content were observed to
be significantly lower in the PR farm site compared to the
PM site (p = 0.002; Fig. 4). These are similar to previous
studies which showed that soil P content significantly de-
clined as soil steadily degraded due to about 47% degra-
dation of PR farms (Jin et al., 2022). According to Jiang
et al. (2021) and Palihakkara et al. (2024), the significantly
low P availability in PR farms can be attributed to the per-
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sistent flooded, leaching, and anaerobic conditions that
drive key biogeochemical processes, leading to an in-
crease in P sorption capacity and a decrease in P de-
sorption over time. P becomes immobilised through fix-
ation with iron and aluminium compounds or lost during
redox fluctuations, resulting in limited plant-available forms
(Maranguit et al., 2017).

In contrast, the use of PM for crop cultivation significantly
elevated soil P levels (Fig. 4). PM prevents overland flow,

improves root zone nutrient availability, and lowers P
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Fig. 5. Relationships of Hg contents with (a) soil organic carbon stock, (b) phosphorus and (c) hydrogen in the plastic mulching
farm and (d) soil organic carbon, (e) phosphorus, and hydrogen (f) in the paddy rice farm. The shaded regions surrounding the
regression lines represent the 95% confidence intervals. The individual data points for both paddy rice and plastic-mulched farms
correspond to soil samples collected from depths within the 0-60 cm soil layer.



losses through leaching (Hao et al., 2023; Zhou et al.,
2025). SOC stock (p = 0.065) and H storage (p = 0.273)
remained statistically similar between PM and PR farms.
This is in line with previous studies that found no dis-
cernible difference in SOC distribution between farms
with plastic mulch and PR farms (Huang et al., 2014;
Wang et al., 2016a). According to Chia ef al. (2020) when
inputs and outputs are balanced, SOC tends to stabilize,
resulting in similar SOC levels across different land use
regimes and eliminating any apparent differences in SOC
stocks between PR and PM systems. SOC is shielded
from microbial breakdown by the blockage of organic
matter within microaggregates, further preserving this
equilibrium. In PR farms, SOC is physically protected,
and its stability is increased by the creation of macro-
aggregates that enclose microaggregates. Similarly, by
raising soil temperature and moisture, PM systems stabilize
SOC by encouraging the production of macroaggregates
that obstruct microaggregates. As a result of this mecha-
nism, SOC stabilizes inside the soil matrix. To further aid
in SOC sequestration, PM also boosts microbial activity
and root biomass (Wang et al., 2017).

3.2. The association between soil mercury levels
and soil organic carbon stock, phosphorus,
and hydrogen content

Using Hg and H, P and C contents and SOC data col-
lected from PR and PM sites, the potential relationships
among soil chemical characteristics (such as SOC stor-
age, H content, and P and Hg levels) were investigated

(Fig. 5). A Pearson's correlation coefficient was used to

assess these associations. Under PM conditions, a pos-

itive correlation was observed between SOC storage and
soil Hg content (» = 0.10; Fig. 5a). The positive correla-
tion between SOC storage and soil Hg concentration un-
der PM may be because Hg has a strong affinity to soil
organic matter, especially sulfur-containing functional groups,
which can promote Hg retention in soils (Zhang et al.,

2024; Chang et al., 2025). Therefore, the higher SOC

storage could be linked to a higher capacity of Hg bind-

ing and stabilization in the soil organic fraction.

However, these associations were not statistically sig-

nificant (p = 0.01). The weak positive and non-significant

relationship between SOC and Hg under plastic mulching

indicates that organic carbon is not the main regulator of

¢
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Hg retention in this system, despite Hg's known affinity for
organic matter (Beckers and Rinklebe, 2017; Ignatavicius et
al., 2022). The P and Hg levels in the soil showed a pos-
itive correlation (» = 0.63) that was statistically significant
(p = 0.05; Fig. 5b). This implies that soil Hg associate
with P levels. It is important to remember that long-term
use of plastic mulching may enhance soil retention of Hg, even
if correlation alone cannot prove causality. Conventional
plastic mulches can eventually decompose into micro-
plastics, which have been shown to adsorb and bind heavy
metals like Hg, possibly influencing their persistence and
mobility in soil systems (Chia ef al., 2022; Lee et al.,
2024b; Xu et al., 2025; Bello ef al., 2026). There was a
significant negative correlation between the content of H
in the soil, but the difference was not statistically sig-
nificant ( = -0.25, p = 0.49; Fig. 5c¢). This suggests that
soil H has little influence over soil Hg content in PM
croplands. This may be the result of an environment that
doesn't limit or regulate soil Hg due to the ongoing build-
up of MP from plastic mulch. (Meng et al., 2020; Gencer
et al., 2026).

Meanwhile, under PR conditions, soil organic carbon
storage is negatively correlated with soil Hg. concentration.
(r = -0.44) (Fig. 5d). However, these correlations were
not statistically significant (p = 0.20). The negative corre-
lation between soil SOC and Hg content may be due to
anaerobic conditions, which could alter the mobility and
form of Hg. Flooding conditions do not allow for the retention
of mercury (Hg) in soils. Instead flooding can stimulate
the formation of dissolved organic carbon- Hg com-
plexes, thereby increasing Hg mobility (Li et al., 2022).
The interaction of the soil's P and Hg content showed a
positive correlation (» = 0.75), which was statistically sig-
nificant (p = 0.01; Fig. 5e). This positive and significant
correlation between soil P and Hg content shows that soil
P-related processes such as the use of phosphorus-based
fertilizers of cropland may enhance Hg retention (Tang et
al., 2018, 2021). This is accomplished by increasing the
availability of reactive phosphorus which may improve the
sorption of Hg on mineral surfaces and promote the for-
mation of stable Hg-P associations, resulting in reduced
Hg mobility in soils (Wang et al., 2016b, 2019). Soil H
content is negatively correlated with soil Hg content (» =
-0.23; Fig. 5f). However, these interactions were not stat-
istically significant (p = 0.53). The negative correlation
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indicates that soil H has very little influence over Hg dy-
namics, just like in the PM cropland.

4. Conclusions

The amount of soil Hg contamination, BD, SOC stock,
P content, and H content in PM soil and PR farms in an
area of Korea that is dominated by agriculture was inves-
tigated, compared and correlated in this study. In general,
soil BD and Hg content in rice farms were significantly
higher than those in PM farms. At the same time, the P
content in rice farm soil was significantly lower than that
in soil covered with plastic film. This is due to continuous
flooding and leaching of PR farms. In addition, there
were no significant differences in SOC stock and soil H
content between the two sites, indicating that farming
practices in the region do not affect SOC stock. To eval-
uate the association of soil Hg contamination levels and
soil chemical properties (such as P and H) and physical
qualities (such as BD), Pearson's correlation coefficients
were calculated. The PR farm's soil Hg pollution showed
negative correlations with SOC stock and H content.
There was a statistically significant positive link between
soil P and soil Hg, but this correlation does not establish
causation and should be interpreted with caution. These
findings imply that there might be a relationship between
variations in soil P and Hg levels, but further research is
necessary to completely comprehend the type and extent
of this relationship. At the same time, the soil Hg content
calculated on the land covered with PM showed a very
weak positive correlation with the soil organic matter
reserves. As for soil Hg and P levels, moderate positive
correlations were observed, suggesting a real interaction
between soil P and Hg contamination. Overall, these re-
sults serve as background for future studies focusing on
the soil Hg quantification in PR and PM farms in the agri-
cultural regions of Korea, which could be helpful knowl-
edge for preparing measures for reducing and controlling
Hg contamination in croplands and variable farming

styles such as PR farming and plastic mulch cultivation.
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