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Wind erosion is a serious problem in agricultural regions and threatens the

regional food production in Northeast China. However, limited information is

available on the characteristics of wind erosion in arable soil in Northeast China.

As a result, field-based research during periods of vulnerability towind erosion is

essential. This study quantified the characteristics of soil wind erosion under no-

tillage (NT) and conventional tillage (CT) treatments in China’s northern “corn-

belt.” The results determined the wind erosion transport mode of Mollisols to be

generally characterized by creep and supplemented by saltation and

suspension in Northeast China. The erodible particles of the creep

accounted for 80.37% and 85.42% of the total wind erosion under the NT

and CT treatments, respectively. During experiments with erodible particles in

the saltation mode from the soil surface to 2 m, the majority of the particles

were collected by the sampler at 0.5 m height, with the NT and CT treatments

collecting 5.82 kg·m−2 and 6.93 kg·m−2 of erodible particles per unit area,

respectively. Wind erosion on agricultural land was observed to be

influenced by tillage practices, rainfall, wind speed, and soil moisture

content. Average and maximum wind speeds exhibited significant positive

correlations with wind erosion during April and May. Moreover, the erodible

particles of eachwind erosion transportmode (creep, saltation, and suspension)

under CT were higher (1.73, 1.41, and 1.35 times) than those under the NT

treatment. With less damage and greater protection of the surface soil, the NT

treatment was able to decrease the occurrence of wind erosion and influence

its outcome on farmland. Therefore, NT treatment should be encouraged as a

key initiative for the reduction of wind erosion of arable soil in the Chinese

Mollisol region.
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Introduction

Wind erosion is the movement of coarse and fine particles by

wind across a landscape (Jarrah et al., 2020) and involves three

transport processes: creep, saltation, and suspension (Cornelis,

2006). It is a global environmental problem faced by many

countries (Katra et al., 2016; Yildiz et al., 2017) and not only

causes serious on-site problems, such as a reduction in soil and

crop productivity, but also induces off-site problems (e.g., dust

storms) (Blanco and Lal, 2008). Furthermore, wind erosion

brings great harm to industrial and agricultural production.

Therefore, the measurement and prevention of wind erosion

are crucial for sustainable land use and environmental protection

(Uzun et al., 2020).

The Mollisol region in Northeast China possesses fertile and

productive soil and is the country’s ecological security base (Liu

et al., 2019). Due to highly intensive cultivation, irrational

farming, and improper land use practices in the short term,

the Mollisol region is easily eroded by rain, wind, freeze–thaw,

snowmelt runoff, and other external agents occurring in this

special geographical environment in Northeast China (Xie et al.,

2019). The arable land fertility of this region is currently

decreasing, which consequently threatens the grain production

and food security in Northeast China (Shen et al., 2020).

Numerous studies have focused on the underlying formation

mechanism, influential factors, and hazards of water erosion and

freeze-thaw erosion in this region (Jia et al., 2015; Yao et al., 2017;

Xu et al., 2018; Shen et al., 2020). However, the wind eroded area

in theMollisol zonemakes up 11.1% of the total area in Northeast

China (Chi et al., 2019). Large amounts of fine-grained soil and

its adsorbed organic matter are transported by wind erosion. This

severely damages the productivity of the land, resulting in bare

crop seeds following spring sowing and ultimately affects the

seeding emergence rate (Sharratt et al., 2018). Thus, the

agricultural production and ecological environment in the

arable Mollisol region are seriously threatened by wind

erosion, and consequently, exploring the characteristics of

wind erosion on arable land is crucial for the Mollisol region

in Northeast China.

As a widely promoted tillage treatment in Northeast China,

no-tillage (NT) has been the focus of much research. In

particular, NT is considered to have an important role in

retaining soil water (Sekaran et al., 2021), controlling soil and

water losses (Jia et al., 2019), improving soil structure, providing

nutrients (Wang et al., 2019b), reducing straw burning, and

protecting the ecological environment (Wang and Wang,

2022). Nevertheless, due to the constraints in the observation

methods and research techniques, studies on the wind erosion in

the arable Mollisol region in Northeast China are limited. Wind

erosion is typically measured via wind tunnel tests and field

measurements. More specifically, wind tunnel tests are employed

to explore the quantitative relationships of the wind erosion

influencing factors (Feizi et al., 2019). For example, Lyu et al.

(2021) determined wind speed as the initiating force of wind

erosion, with a positive correlation between wind speed and wind

erosion intensity. Soil moisture content in arable land is reported

to visually reflect the climatic state of the field and is negatively

correlated with the wind erosion rate (Shahabinejad et al., 2019).

Wassif et al. (2020) demonstrated the ability of strawmulching in

NT to effectively reduce wind erosion efficiency, with a wind-

induced soil erosion rate under NT observed to be 62.9% lower

than that with conventional tillage (CT). However, compared to

wind tunnel tests, field observations have the advantage of fully

revealing the entire wind erosion process on arable land. The key

influencing factors of wind erosion of arable land are a function

of climatic conditions and tillage practices (Hong et al., 2020).

These factors vary greatly across regions, and hence research on

the primary controlling factors of wind erosion and the

correlation between them is essential for the arable land in

the Mollisol region.

The research in the current study was performed in the

Mollisol region of Northeast China, a common experimental site

for water erosion (Chen et al., 2019a) and freeze-thaw erosion

(Chen et al., 2019b) under different tillage treatments. A revised

wind erosion sampler was created by our research group to

collect and measure soil particles by wind erosion, with specific

applicability in Northeast China (Yang, 2018; Chen et al., 2019c).

The principal aims of this study are to: 1) identify the wind

erosion characteristics under NT and CT in the arable Mollisol

region in Northeast China; and 2) analyze the factors influencing

wind erosion under different tillage treatments and the

correlation between them.

Materials and methods

Study site

The study site is located at the Hailun Monitoring and

Research Station of Soil and Water Conservation, Northeast

Institute of Geography and Agroecology, Chinese Academy of

Sciences, Heilongjiang Province (Figure 1). It is situated in the

center of the typical Mollisol zone within Northeast China

(47o23′ N, 126o51′ E; 240 m altitude) (Chen et al., 2019a).

The mean annual temperature is 1.5°C (34.7℉), and the mean

annual precipitation is approximately 530 mm, with 65%

occurring from June to August. Total annual solar radiation is

4600 MJ m−2, and annual available accumulated temperature

(≥10°C [50℉]) is 2,450°C (4,442℉). The soil is a loess-derived

fine, mixed, superactive Oxyaquic Haplocryoll with a light silty

clay texture, slightly acidic reaction, and 4.4% SOM (Table 1).

The soil classification information was obtained from Liu et al.

(2015) and the guidelines from the Key to Soil Taxonomy (Soil

Survey Staff, 2014).

Wind erosion occurs during high wind speed events. The

maximum wind speeds were measured in order to clarify the
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occurrence of high wind events from 2009 to 2018 occurring at

the study site (Figure 2). Approximately 7% of wind speed

observations exceed 14 m·s−1 from April to June. This period

corresponds to less rainfall and field coverage in the black soil

region of Northeast China compared to the rest of the year.

Therefore, the subsequent field observations were performed

from April to June.

Layout of the experiment

Experiments were performed under no-tillage (NT) and

conventional tillage (CT) treatments in the field during

2016–2018. The size of each experiment plot was 3.2 h m2.

For the NT treatment, all biomass (with the exception of the

harvested seeds) were cut and uniformly distributed across the

plot in autumn. No other soil tillage practices were

implemented. For the CT treatment, all aboveground

biomass was removed manually and ridged via rotary

tillage in the autumn. The field was ridged twice every

15 days after sowing (Chen et al., 2011).

Different field measurements were adopted to collect the

erodible particles based on the three wind erosion transport

modes, namely, creep, saltation, and suspension. In particular,

the large-sized particles (0.5–1 mm diameter) generally creep

with the rolling movement along the surface. Small-sized

particles (<0.1 mm diameter) are suspended in the air for a

long time, moving with the wind and subsequently falling slowly.

New small particles are constantly added, and these particles

move forward in a suspended state. Medium-sized particles

(0.1–0.5 mm diameter) break away from the surface and make

continuous leaping movements, denoted as saltation (Cornelis,

2006; Blanco and Lal, 2008; Avecilla et al., 2018). Based on the

existing research and current field situation in the study area

(Fryrear, 1986; Shao, 2001; Bagnold, 2012), we selected a set of

devices to collect and measure the soil particles under the three

transport forms (creep, saltation, and suspension) of the actual

wind erosion in the field (Figure 3).

FIGURE 1
Location of the study area.

TABLE 1 Basic physical–chemical properties in the study area.

Soil texture (%) Texture Bulk density (g/cm3) SOM (g/kg)

Sand Silt Clay

25.5 33.7 40.8 Loam clay 1.12 44.1
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The collection system for the wind erosion particles consists of

three subsystems (Yang, 2018). The suspension subsystem includes

one bucket (0.2 m height, 0.16 m diameter) and one bracing piece

(2 m height), and collects the deposition of suspended materials

(Figure 3-A-1). The creep subsystem contains one bucket (0.2 m

height, 0.16 m diameter, Figure 3-A-2), with the barrel mouth level

to the ground in order to increase accuracy (Bagnold, 1941; Liu et al.,

2014; Kang et al., 2017). The last collecting subsystem is the revised

Big Spring Number Eight (rBSNE) sampler for collecting materials

by saltation at five heights (0.2, 0.5, 1.0, 1.5, 2.0 m). This system is

based on the Big Spring Number Eight (BSNE) sampler (Figure 3A-

3). However, we altered the original internal baffle from a large pore

screen structure to a reverse louver baffle structure. Once air enters

the sampler, the air speed is reduced and the suspended soil particles

settle into the collection pan. A 60-mesh screen is used as the air

discharge channel. The louver baffle reduces the movement of

deposited soil particles, possibly increasing the loss of fine soil

particles from the top of the 60-mesh screen (Chen et al., 2019c).

Wind tunnel pretests reveal the retention efficiency of the soil

particles by the rBSNE sampler to be significantly higher than

that of the BSNE sampler under different wind speeds,

particularly for particle sizes less than 0.25 mm at wind speeds

FIGURE 2
Wind rose diagrams for January–March, April–June, July–September, and October–December during 2007–2018 in the study area.

FIGURE 3
Collection system for soil erosion used in this study. (A-1, A-2, and A-3 are the collection subsystems of soil particle by suspension, creep, and
saltation, respectively; (B) is the rBSNE sampler in the field).
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above 10 m·s−1 (Table 2). In addition, the rBSNE sampler has a tail

and can be freely rotated (Figure 3A-3). Thus, it can always be freely

rotated with the main wind direction and the entrance of the

sampler always directly facing the erosional wind direction.

The wind erosion measurements were repeated three times for

each tillage management. In order to avoid the influence of long

distance transport of wind erosion on the results, each collection

device was separated by a distance of 50 m. To further analyze the

relationship between soil, wind erosion, and environmental factors,

wemeasured soil water content, precipitation, and wind speed in the

field during the observation period.

Statistical analysis

All statistical analyses were performed using the SPSS 16.0

(SPSS Inc., USA). Independent sample t-tests were performed to

compare the retention rate of the material by the BSNE and

rBSNE samplers. The correlation between the total erodible

particles collected by the sampler, rainfall, average wind speed,

maximum wind speed, and soil water content was also evaluated

based on the linear correlation analysis. Differences were

considered significant based on Tukey’s multiple comparison

using a 0.05 level of probability. All data were expressed as

means.

Results

Characteristics of wind erosion in the field

Figure 4 presents the total amount of erodible particles

(creep, saltation, and suspension) for the NT and CT

treatments in Northeast China from April to June during

TABLE 2 Retention rate of soil particles (%) by the BSNE sampler and rBSNE samplers for different material sizes under different wind speeds.

Wind speed (m•s−1) The size of soil particles

0–0.075 mm 0.078–0.25 mm 0.25–0.5 mm 0.5–1 mm

BSNE rBSNE BSNE rBSNE BSNE rBSNE BSNE rBSNE

10 89.70B 98.40A 94.27B 98.57A 99.06A 99.17A 99.25A 99.35A

12 58.80B 94.70A 90.13B 97.63A 98.22A 98.52A 98.42A 98.66A

15 47.20B 88.30A 83.10B 96.20A 96.50B 98.10A 97.71A 98.18A

20 35.90B 83.50A 71.70B 92.50A 91.90B 95.70A 94.70B 97.20B

Different uppercase letters (A–B) indicate significant differences at p < 0.05 between the BSNE, and rBSNE, samplers.

FIGURE 4
Total erodible particles (creep, saltation, and suspension)
during 1st April to 1st June under different tillage treatments in
Northeast China by the rBSNE sampler (2016–2018).

FIGURE 5
Total erodible particles (saltation) by the rBSNE sampler at
different height (0.2, 0.5, 1.0, 1.5, and 2.0 m) from the ground
under different tillage during 1st April to 1st June in 2017.
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2016–2018. Wind erosion was mainly caused by creep (81.15%

and 84.07%, respectively), followed by saltation (18.30% and

15.51%, respectively), and suspension (0.55% and 0.42%,

respectively).

Erodible particles in saltation mode were collected at five

heights (0.2, 0.5, 1.0, 1.5, and 2.0 m) in the NT and CT treatments

(Figure 5). The most erodible particles were collected by the

sampler at 0.5 m height, with the NT and CT treatments

collecting 5.82 kg·m−2 and 6.93 kg·m−2 of erodible particles per

unit area, respectively. Above 0.5 m, the amount of erodible

particles collected by the sampler was observed to decrease with

increasing height.

Wind erosion under different tillage
treatments

NT and CT are currently the dominant tillage practices for

the Mollisol region in Northeast China. Our results reveal the

erodible particles of creep, saltation, and suspension under the

CT treatment to exceed those of the NT treatment by 1.73, 1.41,

and 1.35 times, respectively (Figure 4). Moreover, the amount of

erodible particles of saltation under the NT treatment was

significantly lower than that of the CT treatment within the

height range from the surface to 0.5 m (Figure 5).

Correlations between wind erosion and
other factors

Figure 6 depicts the wind erosion and environmental factors

observations in farmland from 2016 to 2018. The total daily

precipitation from April to June was determined as 34.4, 40.6,

and 51.6 mm, for 2016–2018, respectively. Due to the uncertainty

of natural conditions, the distribution of rainfall and wind varied

greatly from 2016 to 2018. The maximum wind speed from

2016 to 2018 ranged between 6.0-24.5 m·s−1, 6.4–23.1 m·s−1, and
4.0–12.3 m·s−1, respectively. The soil moisture content increased

with the increase in precipitation. Furthermore, more erodible

particles (creep, saltation, and suspension) were observed during

FIGURE 6
Rainfall, average wind speed, maximumwind speed, soil water content, and erodible particles (creep, saltation, and suspension) under different
tillage treatment over the period from 1st April to 1st June (2016–2018).
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periods of higher wind speeds and lower soil moisture content

(e.g., 1st to 13th April in 2016; third to fifth May in 2017; and

16th to 20th May in 2018), while the reverse was observed for

periods of lower wind speeds and higher soil moisture content

(e.g., second to sixth May in 2016; fifth to sixth May in 2017; and

15th to 21st April in 2018).

Table 3 reports the correlation between meteorological

factors, soil water content, and sand transport under different

tillage treatments. A significant positive correlation was observed

between the total erodible particles collected by the sampler and

both mean and maximum wind speeds under both the NT and

CT treatments. In addition, wind erosion under the CT treatment

exhibited a stronger relationship with rainfall and soil moisture

than under the NT treatment.

Discussion

Affected by wind erosion and tillage, large quantities of soil

particles are transported and lost from the surface of arable land

each year during spring cultivation. Our results indicate surface

creep as the major erosion type during the total transport of the

Mollisol region in Northeast China. This is in agreement with

Zobeck et al. (2003), who determined that creep transport

accounted for 40% of total wind erosion. However, other

studies have found saltation to be the dominant transport

form of wind erosion, with the potential to provide power for

creep and suspension (Martin and Kok, 2017; Liu and Bo, 2019).

Under natural environments, a gradual transition is observed

between the three erodible particles’ movement patterns, and

each transition mode is related to the surface shear stress and size

of the erodible particles (Zhang et al., 2021). In general, the

particle size cut-off points for suspension, saltation, and creep

wind erosion are approximately 100 and 500 μm (Fattahi et al.,

2020). Previous research has suggested that when erodible

particles gain momentum and change their resting state, the

majority experience creep motion prior to saltation (Jarrah et al.,

2020; Swann et al., 2020). As the creeping motion of the particles

continues, more particles collide with each other, leading to a

gradual increase in the energy of some erodible particles. The

particles move faster than their wind-up velocity, inducing the

saltation motion of some of the small particles (Andreotti et al.,

2002; Pähtz et al., 2020). In addition, erodible particles moving

under saltation can continuously strike up fine particles during

wind erosion, which are blown away in the form of suspension

under high winds, eventually falling back to the land surface

(Kheirabadi et al., 2018). Small diameter (<100 μm), long

transport distances, and prolonged suspension of erodible

particles under suspension can complicate the monitoring and

collection of suspension, resulting in sand transport rates from

suspension often being neglected in wind erosion field studies

(Jarrah et al., 2020). Similar to many studies, only a small number

of erodible particles under suspension was observed at the height

of 2 m in our results. In addition, clear differences were observed

in the number of erodible particles under saltation between

heights (Figure 5). The vertical distribution of erodible

particles under saltation is influenced by two major factors,

namely, the wind speed and the number of erodible particles

(Yang et al., 2019). A large number of erodible particles were

observed in the soil surface layer. The high roughness value of the

surface layer slowed down the wind speed at this layer, and thus

there was not enough power to carry the erodible particles out of

the farmland surface. This agrees with Yang et al. (2019), who

suggested that the high roughness value of the surface layer

TABLE 3 Correlation between the total erodible particles collected by the sampler (TMC, kg·m−2), rainfall (RF, mm), average wind speed (AWS, m·s−1),
maximum wind speed (MWS, m·s−1), and soil water content (SWC, %) in NT and CT.

Tillage treatment Correlation index

NT TMC (kg·m−2) RF (mm) AWS (m·s−1) MWS (m·s−1) SWC (%)

TMC (kg·m−2) 1 0.164 0.416** 0.427** −0.185

RF (mm) 1 0.166 −0.115 0.523*

AWS (m·s−1) 1 0.537** −0.061

MWS (m·s−1) 1 −0.298

SWC (%) 1

CT TMC (kg·m−2) RF (mm) AWS (m·s−1) MWS (m·s−1) SWC (%)

TMC (kg·m−2) 1 0.198 0.382** 0.326** −0.203

RF (mm) 1 0.166 −0.115 0.591*

AWS (m·s−1) 1 0.537** −0.054

MWS (m·s−1) 1 −0.296

SWC (%) 1

* indicates a significant correlation (p < 0.05); ** indicates a very significant correlation (p < 0.01).
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relative to other heights slowed down the wind speed and makes

it less likely to erode particles, resulting in fewer erodible particles

in the near-surface airflow relative to other heights in the vertical

profile. The complex and microscopic exchanges of erodible

particles and airflow increase with height (Tan et al., 2014).

The current literature has not reached a consensus on the

erodible particle distribution in the vertical profile of the

saltation layers. Li et al. (2008) determined a relationship

between the transport flux of erodible particles and the sand

grain diameter from the soil surface to 20 cm height. The authors

demonstrated that for erodible particles with diameters greater

than 355 μm, the particle mass decreases with height according to

a power law; otherwise, the mass decreases exponentially with

height. Thus, the erodible particles must overcome the effects of

gravity in order to maintain the mass in the saltation layer

vertical profiles. Yang et al. (2019) identified a turning point

for the vertical profile distribution of erodible particles. However,

the number of erodible particles was observed to decrease,

reducing the materials collected by the sampler. The launch

velocities of erodible particles vary with their size (Li and

Zhou, 2007), and thus the aeolian sand movement of the

saltation layer fluctuates. This phenomenon is complex during

the process of wind erosion. Our results are consistent with the

work of Jia et al. (2015), who determined the wind erosion height

of the wind-sand flow during wind erosion in black soil to be

within 60 cm. This may be attributed to the similar grain-size

fraction observed in both studies.

Different tillage treatments can produce highly variable

results in terms of the wind erosion degree of agricultural

soils. Our results agree with Xiao et al. (2021), who

demonstrated that the sand transport of farmland under

NT was significantly smaller than that under CT.

Mozaffari et al. (2021) also reported wind erosion of tilled

farmland to be more severe than untilled farmland, with the

wind erosion rate of farmland soils exhibiting a decreasing

trend as the no-tillage treatment duration increased.

Agricultural soils affected by wind erosion can form a

rough surface layer. When this occurs, the tillage

treatment of the farmland can be a key factor influencing

the further development of wind erosion. The NT treatment

was observed to exert less damage to the surface soil. The

surface stubble and crop straw mulch of NT may play a

protective role on the surface, improving the surface

aerodynamic roughness and weakening surface wind

erosion (Asensio et al., 2015; Wang et al., 2019a). In

addition, crop straw can effectively slow down soil

evaporation, maintain soil moisture and increase the soil

compactness, which is conducive to increasing the initial

wind speed of eroded particles on the surface and

strengthening the resistance of the soil surface to wind

erosion (Shojaei et al., 2019; Xiao et al., 2021). However,

the CT treatment requires frequent tilling of the surface layer

of the farmland, which can create a ridge-like undulating

terrain in the farmland and cause greater damage to the

surface layer of the farmland soil. Thus, the CT treatment

may increase the roughness of the soil surface, changing the

airflow field structure and significantly affecting the

magnitude and distribution of airflow-soil surface

interaction forces (Yang et al., 2020; Carretta et al., 2021).

Furthermore, the soil surface layer induced damage as the

tillage process may have provided more erodible soil particles

for wind erosion, promoting the occurrence of wind erosion

on farmland and ultimately influencing the outcome of wind

erosion on farmland (Labiadh, 2017; Pi et al., 2021). Thus,

tillage treatment is a key anthropogenic influencing factor on

wind erosion. The black soil region of Northeast China is an

important commodity grain production base and its output is

fundamental in ensuring national food security (Shen et al.,

2020). As the tillage treatment is one of the most important

factors affecting crop yield (Wang et al., 2019a), our research

group also measured the annual output of the NT and CT

treatments investigated in the current study. In particular, the

yield from corn planted in 2018 under NT and CT was

determined as 9,000 kg·hm−2 and 10,000 kg·hm−2,

respectively. Although the crop yield of NT was lower than

that of CT, which started in the year of 2007, the prevention

effect of NT on wind erosion must be considered. Moreover,

our research group also observed higher yields under NT

compared to CT in the arable Mollisol region of Northeast

China following 13 years of NT treatment (Guo et al., 2021).

Therefore, NT can be potentially applied to enhance crop

yield and effectively prevent wind erosion in the Mollisol

region of Northeast China.

Zhang et al. (2019) determined wind erosion to be a result

of a combination of factors. Our results suggest natural (wind

speed and precipitation) and human (tillage management)

factors to be the main influences behind wind erosion in

arable land (Figure 6). We observed that the number of

erodible particles on farmland increases with wind speed

(e.g., 16th to 20th May in 2017 and 20th to 25th April in

2018) and decreases with increasing rainfall (e.g., 4th to 7th

May in 2017 and 4th to 16th April in 2018). This has been

confirmed in previous literature, whereby the amount of

material accumulated each year by wind erosion was

closely related to the wind speed and the rainfall amount

in a given year (Pierre et al., 2018; de Oro et al., 2019; Pi et al.,

2021). The soil particles begin to move when the wind speed is

greater than the maximum threshold of frictional velocity

between the soil particles and the surface of the farmland

(Bergametti et al., 2016).

In addition to wind speed, differences in soil water content

are also a major factor influencing wind erosion on

agricultural soils. Our results reveal rainfall and soil

moisture content to be maximized from 7 to 9 May in

2017 and from 19th to 21st April in 2018, corresponding to

relatively lower levels of wind erosion (Figures 6b, Figures 6c).
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This agrees with the work of Uzun et al. (2017), who

reported the force required to separate soil particles to be

greater at higher soil moisture content under the action of

water in the film between the soil particles. Under wet

conditions, the tension between water molecules and soil

particles in the soil increases the cohesion between the

particles, and thus an increase in soil moisture content

enhances the cohesion and agglomeration of the soil,

which ultimately increases the starting wind speed of the

soil (Yuge and Anan, 2019; Wang et al., 2021). Therefore,

when soil moisture content is high, it is difficult for soil

particles to move even if the wind reaches the starting wind

speed of the soil particles.

Conclusion

In the current study, we measured the three transport

modes of wind erosion (i.e., creep, saltation, and suspension)

under NT and CT on the arable Mollisol region in Northeast

China during the years 2016–2018. The results identify creep

as the dominant transport mode of wind erosion in the study

region, causing 81.15% and 84.07% of the entire wind erosion

under the NT and CT treatments. The most erodible particles

by saltation were collected at 0.5 m above the ground (when

comparing heights from 0.2 to 2 m). These observations can

help our team to implement future prevention programs for

the wind erosion of the arable Mollisol region in Northeast

China.

Our results also reveal wind erosion on agricultural land to

be influenced by tillage practices, rainfall, wind speed, and soil

moisture content. We found a significant (p ≤ 0.05) positive

correlation between the total erodible particles collected by

the sampler and both maximum and average wind speeds in

the study area. Compared to the CT treatment, the NT

treatment was more effective in reducing the erodible

particles of creep and saltation in the surface soil of the

cropland. This indicates the ability of mulching straw to

effectively reduce wind erosion near arable soil surfaces. As

the CT treatment lacked soil surface cover, wind erosion

under the CT treatment was more susceptible to rainfall

and soil moisture than that under the NT treatment. This

may increase the occurrence of soil erosion on farmland.

This work concludes that the use of NT treatment can reduce

soil loss by wind erosion on the farmland of Mollisols in

Northeast China.
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