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ABSTRACT

Conservation management practices — including agroforestry, cover cropping, no-till, reduced tillage,
and residue return — have been applied for decades to control surface runoff and soil erosion, yet results
have not been integrated and evaluated across cropping systems. In this study we collected data
comparing agricultural production with and without conservation management strategies. We used a
bootstrap resampling analysis to explore interactions between practice type, soil texture, surface runoff,
and soil erosion. We then used a correlation analysis to relate changes in surface runoff and soil erosion
to 13 other soil health and agronomic indicators, including soil organic carbon, soil aggregation, infil-
tration, porosity, subsurface leaching, and cash crop yield. Across all conservation management practices,
surface runoff and erosion had respective mean decreases of 67% and 80% compared with controls. Use of
cover cropping provided the largest decreases in erosion and surface runoff, thus emphasizing the
importance of maintaining continuous vegetative cover on soils. Coarse- and medium-textured soils had
greater decreases in both erosion and runoff than fine-textured soils. Changes in surface runoff and soil
erosion under conservation management were highly correlated with soil organic carbon, aggregation,
porosity, infiltration, leaching, and yield, showing that conservation practices help drive important in-
teractions between these different facets of soil health. This study offers the first large-scale comparison
of how different conservation agriculture practices reduce surface runoff and soil erosion, and at the
same time provides new insight into how these interactions influence the improvement or loss of soil

health.
© 2021 International Research and Training Center on Erosion and Sedimentation, China Water and
Power Press, and China Institute of Water Resources and Hydropower Research. Publishing services by
Elsevier B.V. on behalf of KeAi Communications Co. Ltd. This is an open access article under the CC BY
license (http://creativecommons.org/licenses/by/4.0/).

1. Introduction

than other land uses (Garcia-Ruiz et al., 2015). Famous examples of
pervasive and persistent erosion include the Dust Bowl that formed

Soil is a dynamic, living resource that is essential to the sustain-
able production of food and fiber and to the maintenance of global
biogeochemical cycling and ecosystem functioning. However, many
cropland soils suffer from severe degradation (Bridges & Van Baren,
1997; Harwood, 1990). Soil erosion, often driven by excess surface
runoff, is a key cause of this degradation by removing topsoil along
with the organic matter and other nutrients held within it (Biddoccu
et al.,, 2016). Croplands worldwide experience higher erosion rates
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in the Great Plains of the USA during the 1930s and caused extensive
ecological damage and economical losses (Schubert et al., 2004),
large-scale gully formation in the Piedmont region of the south-
eastern USA that devastated the ability of those lands to support crop
production (Galang et al., 2007), and widespread soil losses within
the Loess plateau of China that currently contribute approximately
90% of sediment to the Yellow River (Zhao et al., 2013). Other areas of
China also suffer from widespread erosion, including the black soil
region in the northeast (Wang & Li, 2018) and the red soil region in
the south of the country (Deng et al., 2019). In summary, soil erosion
can cause direct economic losses, declines in crop yields, and in-
creases in crop production costs, in some cases leading to farm
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abandonment (Ran et al., 2013).

Conservation agricultural practices have been developed to
reduce soil degradation and improve cropland productivity. Rele-
vant practices include agroforestry (AF), reduced tillage (RT), no-till
(NT), cover cropping (CC), and residue return (RR). Such practices
are designed to provide benefits to soil, water, and agroecosystems,
mainly by reducing soil disturbance, increasing surface coverage by
plants and their residues, enhancing biodiversity, and maximizing
the presence and extent of living roots (Terra et al., 2005; Busari
et al., 2015; Stott & Moebius-Clune, 2017). Many field experiments
have evaluated how these conservation practices affect surface
runoff and soil erosion (Cooper et al., 1996; Konig, 1992;
Kusumandari & Mitchell, 1997; Reganold et al., 1993; Shi et al.,
2018; Yong, 1989). For example, the presence of tree stems in AF
systems can reduce runoff velocities and thereby decrease the
sediment carrying capacity (Lal, 1989), while the increase in surface
litter associated with perennial plants can help to reduce splash
and soil detachment (Fu et al., 1995). Including CC during fallow
seasons can increase soil surface coverage, provide additional sur-
face roughness, raise rainfall retention time, and improve plant root
penetration depths, all of which can form positive feedbacks to
control excess surface runoff and erosion (Berhe et al., 2007; Kaye &
Quemada, 2017; Meyer et al., 1997). Decreasing or avoid ploughing
under reduced- and no-till practices can protect soil by preserving
soil organic matter, which can help bind soil particles and prevent
slaking and disaggregation (Karlen et al., 2013; Puget & Lal, 2005;
Sainju et al., 2002). Residue return, in which standing or cut residue
is left on the soil surface, provides better surface cover and
roughness, thus reducing erosive potential of surface water (Lu,
2015; Lehtinen et al., 2014). At the same time, this practice can
favor plant growth and, by acting as a key source of soil organic
matter, influence various soil physical, chemical, and biological
properties (Powlson et al., 2008; Osborne et al., 2014).

Despite the plethora of studies related to these conservation
management practices, their ability to reduce surface runoff and
erosion have not been comprehensively compared against one
another. Furthermore, it is not well understood if changes in surface
runoff and erosion consistently correlate with changes in other soil
physical, chemical, and biological indicators, or with cash crop
yields. Recently, a global-scale soil health database (SoilHealthDB)
was developed to integrate data related to conservation agriculture
effects on soil health into a single open-source database (Jian et al.,
2020b). This resource enables users to assess the benefits of con-
servation management on different soil-related processes and
properties (Jian, Du, & Stewart, 2020a, 2020b; Jian et al., 2019;
Stewart et al.,, 2018). Using SoilHealthDB, Jian, Du, Reiter, et al.
(2020) developed a web-based calculator to quantify cover crop
effects on soil health and cash crop productivity. However, due to
data limitations, soil erosion and surface runoff were excluded from
that analysis. Given the importance of erosion prevention for
maintaining productive soils, and the lack of global-scale analyses
analyzing effectiveness of different conservation agricultural
practices toward this goal, we had the following study objectives:
1) quantify the effects of conservation management on surface
runoff and soil erosion in croplands across the globe; and 2) eval-
uate interactions between changes in surface runoff and erosion
and other soil health and agronomic indicators under conservation
management. The results of this study provide insights for erosion
prevention and soil health evaluation under conservation
management.

2. Methods

We used data from SoilHealthDB (Jian et al., 2020b) to test the
effect of conservation management on surface runoff and soil
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erosion. The initial version of SoilHealthDB (versionl, commit
number: 3f0e24d) had only limited data for surface runoff and soil
erosion. Therefore, the first step of this study was to increase the
number of observations related to these parameters in Soil-
HealthDB. We searched publications in ISI Web of Science, Google
Scholar, and the China National Knowledge Infrastructure (CNKI),
with the keywords “conservation management” and “soil erosion”
or “runoff’. Only those publications that met quality control re-
quirements (for specifics please refer to Jian et al., 2020b) were
included. In total, data from 39 additional publications were
compiled (Study numbers 282 to 321 in SoilHealthDB). These
studies included 459 data points for soil erosion collected from 42
individual sites (a unique combination of longitude and latitude,
same for the runoff sites), and 432 data points for surface runoff
collected from 38 sites. Most of the data were collected from China,
USA, Europe, and Africa (Fig. 1).

After digitizing and compiling the soil erosion and surface runoff

data, we used a log-transformation to calculate the response ratio,
RR, as,
RR = In(Xconservation/Xcontrol) (1)
where Xconservation represents soil erosion or surface runoff under
conservation management, and Xconiro1 represents soil erosion or
surface runoff under non-conservation management control. Note
that we used RR rather than the actual data reported because
different papers used various timescales and units. However,
within a specific paper, the timescale and unit for the control and
treatment were always the same, allowing for the RR to capture
variations specific to the tested conservation agriculture practice.
Since the RR values did not follow normal distributions (Fig. 2a, b,
2d, 2e, and S1-S4), we used a non-parametric bootstrap resampling
technique (Hesterberg, 2011) to sample from the RR distribution
10,000 times. We then used the mean and 95% confidence intervals
to identify changes in surface runoff and soil erosion under con-
servation management.

Finally, based on the actual RR values, we analyzed whether
changes in surface runoff and soil erosion under conservation
management affected other soil physical, chemical, and biological
properties and cash crop yield. Of the 40 possible indicators
included in SoilHealthDB, we found that 18 parameters were
measured at the same time as erosion, and 16 parameters were
measured alongside surface runoff (Figure S5). Thirteen of those
parameters had sufficient data (i.e., reported in >5% of studies) for
us to analyze correlation with the ‘Spearman’ coefficient between
these indicators and surface runoff and soil erosion (Figure S6).
Those parameters were: cash crop yield (yield); bulk density (BD);
soil organic carbon (SOC); soil nitrogen (N); soil phosphorus (P);
soil potassium (K); aggregation and aggregate stability (aggregate);
porosity; soil penetration resistance (penetration); soil infiltration
rates (infiltration); subsurface nutrient leaching (leaching); soil
temperature (ST); and soil water content (SWC).

3. Results

Conservation management practices reduced both soil erosion
and surface runoff (Fig. 3). Surface runoff and soil erosion were
significantly decreased under all different management practices
(i.e., upper 95% confidence intervals < 0). Significant reductions in
erosion and surface runoff were detected for all soil textures, with
coarse- and medium-textured soils having greater reductions than
fine-textured soils (Fig. 3). Use of CC and AF was associated with the
greatest decreases in erosion compared to those measured under
other conservation practices, with CC having significantly greater
reductions compared to RR, RT, and NT, and AF having significantly
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Fig. 1. The spatial distribution of sites compiled in the analysis, which included erosion data from 42 unique sites and runoff data from 38 unique sites (i.e., experimental locations
with a unique combination of longitude and latitude). The size of the symbols refers to the number of observations in each site.
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Fig. 2. Distribution of log-transformed erosion response ratios and runoff response ratios (panels a and d), normal quantile (panels b and e), and the distribution of response ratios

after bootstrap resampling (panels ¢ and f).

greater reductions than RR and NT. Of all practices, NT had the least
change in erosion relative to controls. Changes in surface runoff
followed a similar pattern, with CC causing significantly greater
reductions than RR, NT, and AF, while RT reduced surface runoff
significantly more than NT.

Soil erosion changes under conservation management
showed significant correlations with some soil physical, chemi-
cal, and biological properties and with cash crop yield (Table 1).
Soil erosion RR showed significant negative relationships with
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RR of yield, SOC, and porosity (r < —0.3 and p < 0.05), indicating
that reduced erosion under conservation management was
associated with higher values for those parameters. In contrast,
a positive relationship was detected between RR of erosion, BD,
and leaching, indicate that reduced soil erosion under conser-
vation management can help to decrease soil BD and nutrient
leaching (r > 0.3 and p < 0.05). For the other indicators (i.e.,
infiltration, N, P, K, penetration, ST, and SWC), we did not detect
significant relationships with soil erosion (p > 0.05) Table 1 and
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Fig. 3. Bootstrap resampling results of change in soil erosion (left panel) and surface runoff (right panel) due to implementation of agroforestry (AF), cover crop (CC), no-till (NT),
reduced tillage (RT), and residue return (RR). Changes of erosion and runoff were also grouped by soil texture (coarse, medium, and fine). Note that the response ratios (RR; Equation
(1)) are presented as percent change, calculated as 100 x [exp(RR)-1]. Dots and squares represent the mean values of bootstrap resampling results, and the bars are 95% confidence
intervals. The numbers after each bar represent number of observations obtained from number of studies, e.g., there are in total 459 soil erosion observations obtained from 46

studies.

Table 1

Spearman correlations between response ratios (RR) of soil erosion and surface
runoff and 13 other soil health indicators. Acronyms: BD = bulk density; SOC = soil
organic carbon; N = soil nitrogen; P = soil phosphorus; K = soil potassium; ST = soil
temperature; SWC = soil water content.

Indicator r (Spearman) p (Spearman) Sample (n) Study (n)

Soil erosion

Yield -0.43 <0.01 67 13
BD 0.24 <0.05 71 11
Nol -0.36 <0.01 52 13
N -0.03 0.864 30 7
P 0.16 0.502 20 4
K 0.17 0.468 21 5
Aggregation -0.07 0.710 28 8
Porosity -0.58 <0.01 21 4
Penetration -0.31 0.331 12 3
Infiltration 0.002 0.994 14 2
Leaching 0.80 <0.01 121 9
ST -0.38 0.144 16 2
SWC -0.05 0.630 102 11
Surface runoff

Yield -0.37 <0.05 52 11
BD -0.11 0.400 62 9
SoC -0.18 0.234 44 9
N -0.10 0.567 36 7
P 0.26 0.281 19 3
K 0.22 0.363 19 3
Aggregation -0.39 0.067 23 7
Porosity -0.49 <0.05 21 4
Penetration -0.11 0.703 14 4
Infiltration -0.55 <0.05 14 2
Leaching 0.75 <0.01 122 9
ST -0.36 0.191 15 1
SWC 0.18 0.080 96 9

Figure S6).

We found that RR of yield, porosity, and infiltration showed
significant negative correlations (r < 0.3 and p < 0.05) with surface
runoff RR, indicating that decreased runoff by conservation
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management can improve soil porosity and soil infiltration rate. On
the other hand, leaching was positively related with runoff (r > 0.3
and p < 0.05), indicating that reduced runoff under conservation
management can also reduce soil nutrient leaching. We found no
significant relationships between surface runoff and BD, SOC, soil N,
P, K, aggregation, soil penetration, soil temperature, and soil water
content (p > 0.05; Table 1 and Figure S7).

4. Discussion
4.1. Runoff and erosion dynamics under conservation management

Conservation management is a term that encompasses a broad
suite of practices aimed at fostering sustainable agricultural pro-
duction. While many individual studies and larger analyses have
analyzed different aspects of conservation management, the ability
of different practices to affect surface runoff and soil erosion has not
previously been compared at global scales. In this study, we
addressed this gap by collecting 432 surface runoff comparisons
from 39 studies and 459 soil erosion comparisons from 46 studies.
We then analyzed five different types of conservation management
practices — agroforestry (AF), cover cropping (CC), reduced tillage
(RT), no-till (NT), and residue return (RR) — along with the re-
lationships between changes in surface runoff and erosion and 13
soil health and agronomic indicators. All studied management
practices were found to decrease surface runoff and erosion, thus
showing that observations from individual studies (Bekele-
Tesemma, 1997; Cooper et al., 1996; Konig, 1992; Kusumandari &
Mitchell, 1997; Lal, 1989; Reganold et al., 1993) apply at larger
scales. More generally, results in this study showed that surface
runoff decreased by 67% and soil erosion decreased by 80%
compared to amounts measured under comparable controls.

Among different practices, CC was associated with the greatest
reductions in both surface runoff and erosion (Fig. 3). There are
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several mechanisms associated with CC that can explain these re-
sults. Use of CC can help to decrease the area and duration of
exposed soil (Morgan, 2009), and can increase soil aggregate size
distributions (Blanco-Canqui et al., 2013), soil porosity (Repullo-
Ruibérriz et al., 2018), surface roughness (Morgan, 2009), and
SOC (Jian, Du, Reiter, et al., 2020). Therefore, the study results
suggest that CC is one of the most effective means of reducing
surface runoff and erosion, and for this reason should continue to
warrant consideration as part of crop rotations.

Agroforestry (AF) caused similar decreases in soil erosion as CC,
though the reductions in surface runoff associated with AF were
significantly less than under CC. These results suggest that having
perennial tree cover may be effective in reducing the erosive power
of rainfall, even as surface runoff changes vary more based on dif-
ferences in plant species, growth characteristics, and spacing
(Cooper et al., 1996; Konig, 1992; Kusumandari & Mitchell, 1997;
Reganold et al,, 1993; Shi et al,, 2018; Yong, 1989). Certain tree
types, including various oak and conifer species, can also impart
hydrophobic compounds onto the soil, thereby influencing infil-
tration rates and surface runoff (Chen, Pangle, et al., 2020; Doerr
et al., 2006; Ebel et al., 2012; Ebel & Moody, 2017; Imeson et al.,
1992; Tessler et al., 2008). While often associated with wildfires
and severe droughts, water repellency can also develop in undis-
turbed forests (Di Prima et al., 2017; Doerr et al., 2000), including in
relatively humid regions (Chen, McGuire, & Stewart, 2020).

Somewhat surprisingly, RT was associated with significantly
greater reductions in surface runoff and erosion than NT. These
results may reflect differences in systems where these practices are
typically implemented. For example, many intensively cultivated
crops (e.g., vegetables, tobacco) can conducive to RT more than NT,
so RT may be better aimed at reducing the severe levels of distur-
bance associated with conventional practices in these systems
(Hazel et al., 2008; Willekens et al., 2014). Likewise, RT practices
may be more effective than NT at preventing or alleviating prob-
lems with compaction in cropping systems such as cotton
(McClanahan, 2019; Schwab et al., 2002). Ridge tillage, a type of RT
that aims to reduce slope length, is commonly implemented in
highly erodible and other marginal croplands where its effective-
ness may be particularly pronounced (Zhang et al, 2004).
Conversely, NT is often used in row cropping systems that already
have high productivity and, potentially, less severe erosion issues
(Diaz-Zorita et al., 2002; Thomas et al., 2007), thus reducing its
potential to alter surface runoff and erosion.

All soil textures showed significant reductions in runoff and
erosion when managed using conservation practices, though
coarse- and medium-textured soils had significantly greater re-
ductions than fine-textured ones. Soil particle size is an important
factor influencing the detachment and transport processes (Rienzi
et al., 2013), with silt-sized particles often representing the most
easily dispersed (Miller & Baharuddin, 1987; Wang et al., 2014). The
physical protection for the soil surface offered by some conserva-
tion management practices (e.g., NT, CC, RR) may be particular
important for the medium-textured soils with high silt contents.
Likewise, coarse soils typically have increased particle size and
therefore may benefit from decreases in runoff quantities and ve-
locities (Biddoccu et al., 2016; Lal, 1989; Zhao et al., 2007; Zhu et al.,
1989) that occur when conservation management practices are
used. By contrast, fine-textured soils are often characterized by
relatively low hydraulic conductivities and infiltrability, so in-
creases in infiltration rates linked to conservation management
practices (Jian, Du, Reiter, et al., 2020) may not sufficiently reduce
surface runoff to prevent erosion from occurring. Fine-textured
soils can also be more problematic to manage, and may suffer
from intended issues such as compaction and water-logging (Chen
& Weil, 2011) when conservation practices are implemented under
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non-ideal conditions.

4.2. Runoff and erosion reduction correlated to other soil health
indicators

Using Spearman correlation, we analyzed the relationships be-
tween changes in runoff and erosion and other 13 soil health and
productivity indicators (Table 1). Yield, SOC, porosity, and aggre-
gation were negatively correlated with surface runoff or soil
erosion changes under conservation management (Fig. 4).
Increased soil porosity can provide additional storage for rainfall,
thus reducing surface runoff and soil erosion. Enhanced SOC can
improve soil aggregation and retain more nutrient elements in the
soil (Kaye & Quemada, 2017), which can lead to better cash crop
yields (Kabir & Koide, 2000; Sainju et al., 2003; Zhang et al., 2012).
Indeed, our results showed that cash crop yield had a significant
negative relationship with soil erosion, consistent with previous
studies (Yoo et al., 1988; Banda et al., 1994). However, the rela-
tionship between yield and surface runoff changes was not signif-
icant in our study. One possible reason for this discrepancy is that
this study only included 52 observations, from 11 individual sites,
that quantified both yield and surface runoff. Among those obser-
vations were field experiments that showed both increased yield
(Langdale et al., 1992) and decreased yield (Marques et al., 2010)
under conservation management practices. More work may
therefore be needed to understand if yield is affected by changes in
surface runoff quantity.

Leaching was positively correlated with runoff and erosion
changes, which is consistent with findings from individual sites
(Olson et al., 2014) and more comprehensive meta-analyses (Jian
et al, 2020a). Other studies have found including CCs during
fallow seasons can lead to plants rooting deeper in the soil profile,
which can increase soil macropores and SOC and thereby act to
reduce surface runoff, soil erosion, and BD (Stavi et al., 2012).

Neither surface runoff nor erosion showed significant correla-
tions with soil N, P, K, penetration resistance, ST and SWC (Table 1),
even though some of these parameters are closely related to other
indicators that had significant responses. For example, SOC often
increases soil nutrient retention, yet the overall macro-nutrient
concentrations did not change. One reason for this result could be
that many of the experiments provided ample fertilization, thus
masking any differences in nutrient availability or holding capacity
caused by the different practices. However, conservation manage-
ment practices were also associated with lower nutrient leaching,
thus showing a potential benefit even if fertilization practices do
not vary with conservation management. Likewise, soil water
content was not significantly correlated with changes in runoff and
erosion, even though porosity and infiltration rates both showed
significant increases in response. Many studies only measure soil
water content once or a few times per study, which may not be
sufficient to detect changes in water availability over the whole
growing season. Several recent meta-analyses have also called into
question the common assumption that increases in soil organic
matter translates to increased plant available water (Jian et al.,
2020a; Minasny et al., 2017), meaning that more study may be
needed to untangle these interactions. At the same time, other soil
health indicators (e.g., weed and disease control) lacked sufficient
observations to perform any analysis (Fig. 4). Continuing to compile
new data into SoilHealthDB may make it possible to test such in-
dicators in future analyses.

4.3. Limitations and perspective

In this study we only collected measurements of erosion caused
by surface runoff; however, wind erosion is another serious
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environmental problem, particularly in arid regions (Zang, 2003).
Here, conservation practice such as AF and CC may not be practical
due to greater water requirements (Mitchell et al., 2017). There is
promise that other practices, including NT, RT, and RR, can help
control wind erosion in arid areas (Langdale et al,, 1991; Leys &
Heinjus, 1991; Liu, 2006; Zang, 2003). Future analyses may
consider whether reductions in wind erosion resulting from these
practices cause similar responses in other soil health indicators that
were observed in our study.

Most sites in this study were located at mid-latitudes, with only
a few sites from tropical and boreal regions (Fig. 1). It is therefore
possible that our findings may not fully translate to cropping sys-
tems in non-temperate climates. Nonetheless, studies in tropical
areas have shown that soil erosion under NT is lower than that from
the conventional tillage (e.g., Merten & Minella, 2013), and that
intercropping can prevent nutrient losses and soil erosion (e.g,
Guimaraes et al., 2021). Both of these relationships are consistent
with results from this study (Table 1 and Fig. 4). Other studies in
boreal regions have indicated that cover crops can increase SOC and
reduce soil erosion (e.g., Messiga et al., 2015; Theesfeld & Jelinek,
2017), consistent with our conclusion that SOC is negatively
correlated with soil erosion (Table 1). Such examples indicate that,
despite variations in crop types and other production-related as-
pects (e.g., length of growing seasons), the basic mechanisms by
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which conversation agriculture practices reduce soil degradation
still apply across different climates.

We note that our study only considered runoff and soil erosion
changes from individual practices (i.e., AF, CC, NT, RT, and RR), yet
many agricultural producers use multiple strategies. We lacked
data to analyze effects of combinations of strategies, but this may
represent a future opportunity if enough primary data become
available. As an example of possible synergies that exist between
different practices, RT and NT can increase surface soil BD after
transition from conventional tillage (Osunbitan et al., 2005), but CC
may be useful for preventing this densification (Stirzaker & White,
1995; McClanahan, 2019). We therefore suggest that future studies
should also consider interactions between multiple conservation
management approaches.

5. Summary and conclusions

Soil erosion caused by surface runoff can affect soil physical,
chemical, and biological properties and hinder cash crop yields. As
a result, conservation management has been widely applied to
combat soil erosion and make agriculture more sustainable. How-
ever, the effects of different conservation management strategies
have not been evaluated at the global scale. In this study, we
collected data from studies that compared conservation
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management practices with controls, focusing on five practices:
agroforestry, cover cropping, reduced tillage, no-till, and residue
return. We then analyzed the relationships between soil erosion
and runoff and 13 other soil health indicators (i.e., yield, bulk
density, soil organic carbon, soil nitrogen, phosphorus, potassium,
aggregation, porosity, penetration resistance, infiltration, soil
nutrient leaching, soil temperature, and soil water content). The
results showed that conservation management practices signifi-
cantly decreased soil erosion, with a mean decrease of 80% (95%
confidence intervals from 33% to 98%). Similarly, surface runoff was
reduced by an overall average of 67% (95% confidence intervals
from 21% to 92%). Decreased soil erosion and runoff likely
contributed to increase cash crop yield, soil organic carbon, ag-
gregation, and infiltration.

Of the five studied conservation agriculture practices, cover
cropping provided the greatest reductions in soil erosion, followed
by agroforestry. Cover cropping also provided the greatest re-
ductions in surface runoff, emphasizing that continuous vegetative
covers can prevent erosive forces from disturbing soil surfaces. In
contrast, no-till was determined to be the least useful practice for
reducing surface runoff and soil erosion, even when compared to
reduced tillage strategies. While more work is needed to evaluate
and compare combinations of practices (e.g., no-till combined with
cover crops), it may be useful to consider these relative differences
in effectiveness when incentivizing and implementing conserva-
tion agriculture at larger scales.

Altogether, this study highlighted the importance of conserva-
tion management in improving soil health properties in croplands
via reductions in surface runoff and erosion. Maintenance of soil
health is becoming ever more important as the global population
increases and becomes more affluent. In addition, a systematic
analysis of soil erosion and runoff under conservation management
substantially improved the coverage of the global soil health
database, SoilHealthDB. Therefore, the results from this study can
be used to further improve soil health analyses by including soil
erosion and runoff indicators in future assessments.
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