ChinaRxiv [$X]

AT translation - View original & related papers at
chinarxiv.org/items/chinaxiv-202510.00090

Effects of dry soil aggregate size on organic car-
bon, total nitrogen, and soil texture under differ-
ent land uses (Postprint)

Authors: HAO Mingyang, HE Jianuo, Weiyin Hu, ZHAO Zhou, LI Can, SONG
Shikai, ZOU Xueyong, CHANG Chunping, GUO Zhongling

Date: 2025-10-22T00:00:004-00:00

Abstract

Soil organic carbon (SOC) and total nitrogen (TN) play an important role in
the global carbon and nitrogen cycles. Soil aggregates are critical reservoir of
SOC and TN. Therefore, in areas with severe wind erosion, the changes in the
accumulation of SOC, TN, clay, silt, and sand contents within different dry
aggregate size fractions can offer crucial insights into soil conservation by the
control of wind erosion. In this study, surface soil samples (0-5 cm depth) were
collected from farmland and grassland in the Bashang region of northern China
in 2020. The bulk soil and aggregate size fractions were used to determine the
concentrations of SOC, TN, clay, silt, and sand. The results showed that: (1)
farmland had lower SOC and higher TN than grassland; (2) SOC in the ag-
gregates of farmland decreased with increasing aggregate size (P<0.010), while
SOC in the aggregates of grassland increased with increasing aggregate size
(P<0.010), and nonsignificant variation of TN and clay was observed among
different aggregate sizes; (3) the mean of aggregate silt significantly decreased
with increasing aggregate size and the mean of aggregate sand increased with
increasing aggregate size (P<0.001); (4) no correlations between sand or silt of
aggregate and TN or texture of bulk soil was found; and (5) SOC in bulk soil
was correlated with those in different aggregate sizes, and was also affected by
the texture of bulk soil (P<0.010). This study highlights the role of dry soil
aggregate size in the redistribution of SOC, TN, clay, silt, and sand contents
under different land uses, thereby facilitating the understanding of the process
of wind erosion induced SOC, TN, and mineral dust emission.

chinarxiv.org/items/chinaxiv-202510.00090 Machine Translation


https://chinarxiv.org/items/chinaxiv-202510.00090
https://chinarxiv.org/items/chinaxiv-202510.00090

Full Text

Preamble

Journal of Arid Land (2025) 17(10): 1482-1495
doi: 10.1007/s40333-025-0030-x; CSTR: 32276.14.JAL.0250030x
Science Press & Springer-Verlag

Effects of Dry Soil Aggregate Size on Organic Carbon, Total Nitrogen,
and Soil Texture Under Different Land Uses

HAO Mingyang!, HE Jianuo', HU Weiyin?, ZHAO Zhou?®, LI Can', SONG
Shikai!, ZOU Xueyong*, CHANG Chunping', GUO Zhongling"*

1 School of Geographical Sciences/Hebei Key Laboratory of Environmental
Change and Ecological Construction/Hebei Technology Innovation Center for
Remote Sensing Identification of Environmental Change, Hebei Normal Univer-
sity, Shijiazhuang 050024, China

2 Soil and Water Conservation Station of Hebei Province, Shijiazhuang 050021,
China

3 Environmental Protection Technology Information Service Center at Jingxing
of Shijiazhuang, Shijiazhuang 050399, China

4 State Key Laboratory of Earth Surface Processes and Resource Ecology, Min-
istry of Education, Engineering Center of Desertification and Blown-sand Con-
trol, Faculty of Geographical Science, Beijing Normal University, Beijing 100875,
China

Abstract

Soil organic carbon (SOC) and total nitrogen (TN) play crucial roles in global
carbon and nitrogen cycles, with soil aggregates serving as critical reservoirs for
both elements. In regions experiencing severe wind erosion, examining how SOC,
TN, clay, silt, and sand contents accumulate within different dry aggregate size
fractions can provide essential insights for soil conservation and wind erosion
control.

This study collected surface soil samples (0-5 cm depth) from farmland and
grassland in the Bashang region of northern China in 2020. Both bulk soil and
aggregate size fractions were analyzed to determine SOC, TN, clay, silt, and
sand concentrations. The results revealed that: (1) farmland exhibited lower
SOC but higher TN concentrations compared to grassland; (2) SOC in farmland
aggregates decreased with increasing aggregate size (P<0.010), whereas SOC in
grassland aggregates increased with increasing aggregate size (P<0.010), while
TN and clay showed no significant variation among aggregate sizes; (3) mean ag-
gregate silt content significantly decreased with increasing aggregate size while
mean aggregate sand content increased (P<0.001); (4) no correlations were
found between aggregate sand or silt and bulk soil TN or texture; and (5) SOC
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in bulk soil correlated with SOC across different aggregate sizes and was also
influenced by bulk soil texture (P<0.010). These findings highlight the role
of dry soil aggregate size in redistributing SOC, TN, clay, silt, and sand con-
tents under different land uses, thereby enhancing our understanding of wind
erosion-induced SOC, TN, and mineral dust emission processes.

Keywords: wind erosion; soil properties; mineral dust; wind erodibility; cli-
mate change; land use
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1 Introduction

Wind erosion represents an irreversible soil degradation factor in dryland ecosys-
tems (Buschiazzo, 2015). The distribution of dry soil aggregates critically deter-
mines the extent of wind erosion (Zou et al., 2015). Soil aggregates are widely
recognized as fundamental indicators of soil structure, and their formation is
generally associated with soil organic carbon (SOC) content (Bronick and Lal,
2005; Reeves et al., 2019). Different-sized soil aggregates typically exhibit vary-
ing capacities for SOC retention (Zhang et al., 2022; Li et al., 2024), with finer,
erodible dry aggregates in surface soils generally indicating more severe wind
erosion hazards. Consequently, characterizing SOC variation within aggregates
is essential for understanding wind erosion-induced SOC emissions to the atmo-
sphere (Webb et al., 2012).

SOC content across various soil aggregate size fractions changes under different
land use patterns. In humid regions, SOC typically saturates in fine soil aggre-
gates (e.g., clay and silt), whereas in dryland ecosystems, SOC accumulation
primarily occurs in coarser aggregates (Sokol and Bradford, 2019). Land use
types directly or indirectly affect soil particle aggregation and SOC distribution
through alterations in soil physical and chemical properties (Qiu et al., 2012;
Udom and Ogunwole, 2015). Li and Pang (2010) observed significant variations
in SOC and total nitrogen (TN) concentrations across different soil aggregate
fractions under various land use types in China’s southern Loess Plateau. Udom
and Ogunwole (2015) found that forestland contained higher SOC and TN con-
tents in each soil aggregate fraction compared to cultivated land. Several studies
have demonstrated that SOC and soil aggregate stability decline with increasing
cultivation duration (Mrabet et al., 2001; Udom and Ogunwole, 2015). These
investigations have primarily focused on aggregate-protected SOC and TN con-
tents under different land use types across various geographic environments.

Understanding how different soil aggregate sizes store and interact with SOC
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is crucial for developing sustainable management strategies to enhance carbon
sequestration and stability (Six et al., 2002; Camenzind et al., 2016). SOC
serves as an essential binding agent for aggregate formation, and through coat-
ing and isolation patterns that obstruct microbial decomposition, it forms the
core mechanism of soil carbon sequestration (Xiao et al., 2021; Yang et al.,
2022). Soil aggregates can be classified into macroaggregates (>0.25 mm) and
microaggregates (<0.25 mm) using wet sieving techniques (Edwards and Brem-
ner, 1967), with different-sized aggregates exhibiting varying SOC retention
capacities (Zhang et al., 2022). Guo et al. (2017) suggested that soil aggregate
structure is closely correlated with SOC, which is predominantly distributed in
macroaggregates. Peng et al. (2024) found that SOC within macroaggregates
was significantly and positively correlated with SOC in bulk soil.

Previous studies of aggregate stability and size distribution have predominantly
employed wet sieving techniques (Gajic et al., 2006; Igwe and Nkemakosi, 2007;
Gelaw et al., 2015; Su et al., 2023; Gentsch et al., 2024; Wu et al., 2024). In
practice, dry soil aggregate size distribution relates directly to wind erosion,
which induces SOC, TN, and mineral dust emissions. However, research uti-
lizing dry sieving methods to investigate how dry soil aggregates affect soil
physical-chemical properties (e.g., SOC, TN, clay, silt, and sand contents) re-
mains scarce. Furthermore, no studies have explored how dry aggregate size
influences the distribution of SOC, TN, clay, silt, and sand contents. Rotary
and flat sieves are recognized as standard methods for evaluating soil dry ag-
gregate properties related to wind erosion (Zobeck et al., 2003). In practical
applications, various parameters related to dry aggregates can be determined
through dry sieving, which is generally considered a standard approach for gen-
erating dry aggregates associated with wind erosion and can be used to assess
the relative resistance of dry aggregates to wind erosion (Guo et al., 2017).
Therefore, examining the distribution patterns of SOC, TN, clay, silt, and sand
across different soil aggregate fractions is important for developing land man-
agement practices, controlling wind erosion and dust emission, and uncovering
the mechanisms of SOC and TN sequestration in arid and semi-arid regions
(Qiu et al., 2015; Duan et al., 2021). Accordingly, this research aims to: (1)
determine the distribution patterns of SOC, TN, clay, silt, and sand contents
across different dry aggregate sizes; and (2) investigate the potential factors
influencing SOC, TN, clay, silt, and sand contents in different aggregate size
fractions under varying land use patterns.

2.1 Study Area

Soil samples were collected in Kangbao County, Bashang region, located in
the agricultural-pastoral ecotone of northern China (41°25 -42°08 N, 114°11 -
114°56 E). The study area experiences a semi-arid temperate continental mon-
soon climate with dry, cold winters and warm, moderately humid summers.
Mean annual precipitation is 350 mm, and the annual mean temperature is
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1.2°C. Typical crops include summer wheat (Triticum aestivum L.) and oats
(Avena sativa L.). The main soil types are Haplic Kastanozems (72.77%), Luvic
Kastanozems (14.09%), and Calcic Kastanozems (11.57%) (Guo et al., 2017).
The dominant land use types are farmland and grassland, occupying 69.00%
and 21.00% of the area, respectively (Wang et al., 2015).

2.2 Soil Sampling

In this study, 24 soil sampling sites were selected in May 2020 (Table 1 ). At
each site, soils were sampled for local land use types (farmland and grassland),
yielding a total of 48 soil samples (Table 1). In the field, approximately 10 kg of
soil was collected from the 0-5 cm depth using a flat-blade shovel. Soil samples
were air-dried, and plant materials (e.g., roots, leaves, and shoots) and rocks
were manually removed in the laboratory. Soil texture was predominantly sandy
loam (18 sites) and silty loam (20 sites), with a few pockets of loamy textural
class (10 sites) across the sampling locations (Table 1).

2.3 Dry Soil Aggregate Properties Related to Wind Erosion

Dry aggregate stability (DASt), soil erodibility fraction (EF), mean weight di-
ameter (MWD), and geometric mean diameter (GMD) are the most widely used
parameters for assessing dry aggregate properties (Zobeck et al., 2003; Ciric et
al., 2012; Guo et al., 2017). Approximately 3000 g of soil from each site was
sieved using a flat wire mesh screen with a diameter of 30 cm (Guo et al., 2017).
To avoid overloading the flat sieve, we conducted a series of experimental tests
for different sieving durations and shaker frequencies. The flat sieve with a hor-
izontal motor shaker was set to oscillate horizontally at 120 times per minute.
A nest of sieves with nominal openings of 5.000, 2.000, 0.850, 0.500, 0.250,
and 0.106 mm was used to determine dry aggregate size distribution. Organic
residues (roots, sticks, leaves, etc.) were carefully removed from the sieves after
dry sieving. The wind-erodible fraction of dry aggregates (<0.850 mm), DASt,
and GMD were calculated using the dry aggregate size distribution.

EF (%) was calculated as follows: <0 850 where W<0.850 is the weight of
<0.850-mm aggregates from the first sieving (g), and T is the initial weight of
the total sample (g).

DASt (%) was calculated as follows: where (W>0.850), is the total mass of
>0.850-mm aggregates retained by the 0.850-mm screen after the first sieving
(g); and (W<0.850), is the mass of >0.850-mm aggregates that passed through
the 0.850-mm screen after the second sieving (g).

GMD (mm) was calculated as follows: where n is the number of aggregate
size fractions; xi is the mean diameter of each size class (mm); and Wi is the
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proportion of the total aggregates in each size fraction (%).

GMD exp

2.4 SOC, TN, Clay, Silt, and Sand Contents

Particle size distribution of bulk soil and dry aggregates was measured using
a Malvern Mastersizer 3000 Laser Diffractometer (Malvern Instruments Ltd.,
Worcestershire, UK). Clay, silt, and sand contents were determined according
to the United States Department of Agriculture (USDA) soil texture taxon-
omy. Mean particle size (MPS) was determined using the method proposed by
Okolo et al. (2020). SOC and TN contents were measured with an Elemental
Analyzer 3000 (EuroVector, Pavia, Italy) (Eksperiandova et al., 2011). Calibra-
tion samples were run after every eight samples to verify instrument accuracy,
and replicate analyses showed that variability between samples was generally
less than 0.10% (Zhang et al., 2018). Results were analyzed using Callidus®
software, which automatically provides a sample elemental composition report.

2.5 Data Analysis

To evaluate differences in mass fractions, SOC, and TN across different aggre-
gate sizes, we used the least significant difference test from one-way analysis of
variance (ANOVA). Analyses were conducted using SPSS v.26.0 software (IBM
Ltd., Armonk, USA). Trends in SOC and TN contents across different aggre-
gate sizes were determined using the Mann-Kendall method (Tosunoglu and
Kisi, 2017) at the 95.00% confidence level with R v.4.2.1 software. Z-values
indicated downward/upward trends, while P-values determined trend signifi-
cance. Correlations between bulk soil properties and SOC and TN contents in
dry aggregates were analyzed using Pearson’ s correlation matrix in R v.4.2.1
software.

3.1 Dry Soil Aggregate Properties Linked with Wind Ero-
sion

Figure 1 [Figure 1: see original paper]| illustrates the properties of dry soil ag-
gregates. Grassland exhibited a significantly higher proportion of <0.850 mm
(erodible aggregate) fractions than farmland, while farmland showed a signifi-
cantly higher proportion of >0.850 mm (non-erodible aggregate) fractions than
grassland (Fig. lal and bl). DASt ranged from 0.79% to 41.94%, with an aver-
age of 13.09% across all sampling sites (Fig. 1a2 and b2), while EF ranged from
30.95% to 96.80%, averaging 69.97% across all land use types (Fig. 1a3 and b3).
DASt in farmland varied from 0.79% to 24.36% (average 10.82%) (Fig. 1a2),
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whereas DAS? in grassland ranged from 2.20% to 41.94% (average 15.36%) (Fig.
1b2). EF in farmland ranged from 30.95% to 91.67% (average 59.00%) (Fig.
1a3), while EF in grassland ranged from 55.02% to 96.80% (average 80.95%)
(Fig. 1b3). Grassland recorded significantly higher mean EF and higher av-
erage DASt compared to farmland. GMD ranged from 0.21 to 3.81 mm for
farmland and from 0.14 to 0.61 mm for grassland (Fig. la4 and b4). These
results indicated that aggregate size fractions varied significantly between the
two land use types.

3.2 SOC, TN, Clay, Silt, and Sand Concentrations in Bulk
Soil and Different Dry Soil Aggregate Fractions

Significant variation occurred in SOC concentration across different aggregate
sizes and bulk soil between land use types (Fig. 2 [Figure 2: see original paper]).
SOC concentrations in both aggregate size fractions and bulk soil were higher
in grassland than in farmland (Fig. 2). In contrast, TN concentrations in
different aggregate size fractions were lower in grassland than in farmland (Fig.
2). Compared to average SOC concentration in bulk soil (Fig. 2a2 and b2),
average SOC concentration in different aggregate sizes was higher in both land
use types (Fig. 2al and bl). Average TN concentrations in different aggregate
sizes, except for the 2.000-5.000 mm fraction, were higher than those in bulk
soil for farmland (Fig. 2a3), whereas average TN concentrations in different
aggregate sizes, except for the 2.000-5.000 mm fraction, were lower than those
in bulk soil for grassland (Fig. 2b3 and b4).

Significant differences in SOC concentration existed across aggregate sizes for all
land use types (P<0.001). Average SOC concentration for aggregate size frac-
tions showed an approximately linear decreasing trend with increasing aggregate
size in farmland (Fig. 2al). Notably, average SOC concentration significantly
increased (P<0.001) with increasing aggregate size in grassland (Fig. 2bl). Av-
erage TN concentration showed a similar trend across aggregate sizes for all
land use types, although differences were not significant (P>0.050).

Figures 3 [Figure 3: see original paper] and 4 [Figure 4: see original paper| show
trends in clay, silt, sand concentration, and MPS. Interestingly, average clay
concentration trends did not increase significantly (P>0.050) with aggregate size
for either farmland or grassland (Fig. 3al and bl), although differences between
the two land use types were significant (P<0.001). Average silt concentration
decreased significantly (P<0.001) with increasing aggregate size (Fig. 3a3 and
b3). In contrast, average sand concentration increased with increasing aggregate
size (Fig. 4al and bl), and MPS showed a similar trend across aggregate sizes
for all land use types (Fig. 4a3 and b3).
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4.1 Factors Influencing Soil Properties

Grassland exhibited higher SOC and lower TN concentrations than farmland
(Fig. 3). These results may be attributed to differences in biological activities,
crop management practices, and soil texture (Gelaw et al., 2015; Nie et al.,
2018; Khan et al., 2022; Wu et al., 2024). Compared to farmland, moderate
anthropogenic disturbance and high inputs of root exudates and root debris that
intensify biological activity increase SOC concentrations in both aggregates and
bulk soil of grassland (Fu et al., 2004; Okolo et al., 2020). Local tillage practices,
particularly conventional tillage, can accelerate SOC mineralization, reducing
its concentration in surface soil (0-5 cm) through increased oxidation, release
of soluble organic compounds, and enhanced microbial activity (McCarty et
al., 1998; Mrabet et al., 2001). Furthermore, returning crop residues to the
land and applying inorganic nitrogen and phosphorus fertilizers can increase
TN concentrations in cultivated soil aggregates (Barber, 1995). Cropland soils
contain more clay and silt but less sand than grassland soils, which may lead to
higher water and nutrient utilization rates, rapid organic matter decomposition,
and nitrogen accumulation (Schimel, 1986).

SOC concentration in different aggregate size fractions of farmland decreased
with increasing aggregate size. Fang et al. (2015) found higher SOC concen-
trations in microaggregates, which can be attributed to microaggregates having
larger surface areas that can absorb more SOC, while microbial and enzymatic
decomposition efficiency may be lower in microaggregates (Fang et al., 2015).
Therefore, SOC in macroaggregates, which originates from plant debris, might
be reduced in farmland (Li et al., 2020). Moreover, conventional tillage practices
can crush dry soil aggregates, leading to exposure and further decomposition of
SOC within macroaggregates (Six et al., 2000a; Schmidt et al., 2018).

SOC concentration in grassland increased with increasing soil aggregate size.
New organic matter from plant debris and fine roots was primarily distributed
in macroaggregates in grassland (Huang et al., 2017). Consequently, SOC con-
centration in grassland aggregates showed an increasing trend with aggregate
size, consistent with prior observations (Tisdall and Oades, 1982; Six et al.,
2000a; Green et al., 2005; John et al., 2005; Yamashita et al., 2006; Gulde et al.,
2008; Lugato et al., 2010; Webb et al., 2012; Du et al., 2021). Organic materials
generated from plant debris and animal excrement serve as important sources
for grassland dry soil aggregates. More organic debris exists in grassland surface
soils, and these materials tend to become SOC through chemical and ecological
processes. Accordingly, SOC primarily enriches in macroaggregates (Shrestha
et al., 2007). Additionally, persistent and stable organic binding agents combine
fine particles into microaggregates, which then form macroaggregates through
cementitious substances such as polysaccharides, fine roots, fungal hyphae, and
glomalin-related soil proteins (Tisdall and Oades, 1982).

SOC in different aggregate sizes correlated with bulk soil SOC for both farm-
land and grassland (Fig. 5 [Figure 5: see original paper]). This suggests that
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soils with higher SOC levels in macroaggregates also tend to exhibit higher SOC
levels in microaggregates, due to the compositional nature of macroaggregates
that consist of fine aggregates bound together by organic matter (Tisdall and
Oades, 1982; Unger, 1997). Numerous studies have demonstrated positive cor-
relations between SOC in bulk soils and clay or silt content (Zinn et al., 2005;
Grueneberg et al., 2013), an effect attributed to SOC accumulation in clay and
silt through chemical association with mineral surfaces (Liitzow et al., 2006).
The low correlation between clay and SOC in this study may be attributed to
low clay content in local soils. We observed a positive correlation between SOC
in dry aggregates and silt in bulk soil, primarily due to SOC accumulation in
fine soil, as silt offers greater surface area for binding (Mayer, 1994; Ramaswamy
et al., 2008). An alternative explanation could be that high aggregate fractions
provide substantial physical protection for SOC against microbial decomposi-
tion (Six et al., 2000b; Carter, 2002; Barthes et al., 2008). Additionally, the
observed increase in bulk soil sand content with decreasing SOC concentration
in bulk soil or dry aggregates may result from the particle structure of sand
limiting SOC retention and accumulation (Barthes et al., 2008). Sand presence
increases soil porosity and permeability, leading to SOC leaching and migration
(Dalal and Bridge, 1995).

Variation in TN with aggregate size was not statistically significant, and no
correlations were found between TN in aggregates and TN or texture of bulk
soil. Farmland management in this area is largely governed by smallholder farm-
ing systems, and management practices at each sampling site (such as tillage,
fertilization, weeding, and irrigation) may have been inconsistent, complicat-
ing analysis of surface soil TN (Guo et al., 2017). Furthermore, while wet
soil aggregates and soil texture (particle size distribution) are generally consid-
ered intrinsic soil properties, dry soil aggregates linked with wind erosion are
essentially clods, suggesting that dry soil aggregates represent temporary soil
properties (Zobeck, 1991; Guo et al., 2017). These intrinsic and temporary soil
properties may complicate the physical, chemical, and ecological processes of
dry soil aggregates of different sizes. Further studies are needed to investigate
factors influencing TN variation with dry soil aggregate size.

No significant correlation was observed between clay in different aggregate sizes
and that in bulk soil (Fig. 6a [Figure 6: see original paper] and b). However,
silt and sand in different aggregate sizes correlated with those in bulk soil for
both farmland and grassland (Fig. 6¢ and d; Fig. 6e and f). This suggests
that soils with higher silt or sand levels in bulk soil can lead to higher silt or
sand levels in dry aggregates. Larger dry soil aggregates indicate that more
sand particles can be easily aggregated together under hydraulic cohesive stress,
resulting in greater sand content in larger dry aggregates (Tatarko, 2001). Silt in
dry soil aggregates could produce better aggregation (Tatarko, 2001); therefore,
increasing dry aggregate size tended to decrease silt content.

chinarxiv.org/items/chinaxiv-202510.00090 Machine Translation


https://chinarxiv.org/items/chinaxiv-202510.00090

ChinaRxiv [$X]

4.2 Implications for Wind-Erosion Induced Dust and Soil
Carbon Emission

Drylands with EF > 50.00% are generally classified as highly erodible by wind
(Guo et al., 2017). Therefore, 66.67% of farmland soil samples and 100.00% of
grassland soil samples were highly wind-erodible. Natural dust emission from
wind erosion generally involves three distinct processes: direct aerodynamic lift-
ing, discharge from dry soil aggregates through impacting saltating grains, and
participation in saltation (Kok et al., 2013). Saltation bombardment associated
with the latter two processes is generally considered the most important source
of mineral dust compared to direct aerodynamic lifting (Shao, 2008). Accord-
ingly, dry aggregates in the soil or in saltation play a critical role in the dust
emission process. Our results indicated that smaller dry aggregates generally
contained more <50 m suspended mineral soil particles (clay + silt), which
may produce more dust aerosols during wind erosion. Different sizes of dry soil
aggregates have different potentials for suspended mineral dust aerosol emission.
Various mineral dust emission models exist across land use types; however, these
empirical or mechanistic schemes generally assume uniform dust emission effi-
ciency across different dry soil aggregate sizes. Consequently, more studies are
required to explore how dry soil aggregate sizes impact dust emission efficiency.

It is generally recognized that lighter soil carbon matter associated with finer
sediment can be more easily detached from surface soil, leading to SOC enrich-
ment in aeolian eroded materials (Webb et al., 2012). The distribution of SOC
across different dry soil aggregates facilitates understanding of how SOC en-
riches in aeolian sediment (Du et al., 2021). Dust emission with SOC represents
an important carbon dioxide source to the atmosphere. An ongoing debate ex-
ists regarding the magnitude of SOC loss through mineral dust emission, since
considerable spatial and temporal variation in SOC enrichment of aeolian sed-
iment occurs widely across different soils and land use types (Du et al., 2021).
Globally, soils with high dust potential occur across various soil textures and
land use types, necessitating more investigations of SOC distribution in differ-
ent dry soil aggregates for precise global carbon accounting of carbon-enriched
dust.

5 Conclusions

This study investigated the effects of dry soil aggregate size on SOC, TN, clay,
silt, and sand distributions under farmland and grassland in a typical wind
erosion area of northern China. The results showed that farmland had lower
SOC and higher TN concentrations than grassland, which could be ascribed to
differences in biological activities, crop-management practices, and soil texture
between the two land use types. The study further demonstrated that SOC
in farmland aggregates decreased with increasing aggregate size, while SOC in
grassland aggregates increased with increasing aggregate size. Mean aggregate
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silt content significantly decreased with increasing aggregate size, while mean
aggregate sand content increased. SOC in different dry aggregate sizes corre-
lated with bulk soil SOC for both farmland and grassland. Moreover, SOC
in different dry aggregates and bulk soil was significantly affected by soil tex-
ture. These findings can facilitate understanding of wind erosion-induced SOC,
TN, and mineral dust emission processes, which are crucial for the sustainable
functioning of terrestrial ecosystems. Further studies are required to explore
the relationships between SOC, TN, clay, silt, and sand concentrations in dry
aggregates and soil properties related to wind erosion.
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