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The relationship between soil erodibility and sediment-bound available nitrogen (AN) and available
phosphorus (AP) losses were rarely mentioned in previous studies. The experiments were carried out using a
soil flume and a rainfall simulator to evaluate the relationship. The impacts of rainfall intensity and slope on
sediment-bound AN and AP losses and the relationship between soil erodibility and soil properties were
also studied. Eight simulated rainfalls were applied on the flumes with different conditions (two rainfall inten-
sities, two slopes) from two contrasting soil of China (Burozems and Cinnamon) with two replicates. The
soil erodibility of Cinnamon is much higher than that of Burozems. The higher soil erodibility of the Cinnamon
soil resulting in greater runoff, soil loss and sediment-bound AN and AP losses. The sediment yield rate
significantly influenced the sediment-bound AN and AP losses. The soil erodibility also significantly influ-
enced the sediment-bound AN and AP losses based on Principal Components Analysis (PCA) result. The
results of PCA also showed that other soil properties (organic matter, bulk density and cation exchange
capacity) were related to soil erodibility. Increasing rainfall intensity and slope resulted in increasing run-
off, sediment and sediment-bound AN and AP losses for both soils. Our study showed a good evaluation with

the role of soil erodibility related to sediment-bound AN and AP losses and other soil erosion parameters.
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INTRODUCTION

Soil loss through erosion is one of the most serious
environmental concerns as it removes soil nutrients.
Diffuse nutrient loading from agricultural areas has been
pointed out as one of the main threats to the ecological
condition of the Chinese aquatic environment (Wang et
al., 2009). The reported nutrient enrichment ratios of
eroded soils have been up to 5.7 (Coleman et al., 1990).
Nutrient losses by erosion are mainly associated with the
clay and organic fractions of the soil which are removed
first (Berghe and Boodt, 1979). Nutrient losses also occur
during runoff and sediment yielding and result in eutroph-
ication (Morgan, 2005; Zhang et al., 2011).

Many previous studies investigated the runoff, sedi-
ment and nutrients loss in the soil erosion process and
the related contributing factors such as rainfall intensity,
slope, vegetation coverage, and land use at field or labo-
ratory scale (Pan and Shangguan, 2006; Zhang et al.,
2011; Gilley et al.,2012). But few studies have been con-
centrated on the available nutrient losses, which could
be directly absorbed by plant. The rate of soil erosion by
rainfall depends on factors such as rainfall depth and
energy, runoff depth and velocity, land slope, and soil
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erodibility which is the susceptibility of the land surface
to erosive forces. Soil erodibility is often considered as a
constant in the functional relationship between the ero-
sion rate (dependent variable) and some rainfall-related
independent variables (Sheridan et al., 2008). In the
empirical Universal Soil Loss Equation (USLE), soil
erodibility is estimated based on soil texture, organic
matter content, structural group, and permeability class
(Wischmeier and Smith, 1978). In the process—based
Water Erosion Prediction Model (WEPP) (Flanagan and
Nearing, 1995), the baseline interrill erodibility is calcu-
lated based on soil texture factors only (Alberts et al.,
1995). But the above—-mentioned models only quantify
soil erodibility as a type of indicator for an average con-
dition of a certain soil for a long time. However, soil erod-
ibility is actually a dynamic process, because it is related
to intrinsic soil properties changing during storm events,
and to exogenic erosional forces varying in space and time
(Wang et al., 2014). Several studies focus on the calcu-
lating soil erodibility for one event at laboratory scale
and evaluated its role in soil erosion process.

Natural rainfall events are unpredictable and no rain
events are identical in terms of variations during the
storm, intensity, drop size distribution and kinetic energy
(Meyer, 1988). On the other hand, rainfall simulation
studies are more dependable: they are more rapid, effi-
cient, cost effective, controllable and adaptable to study
soil erosion events when compared to natural events.
Therefore, field and laboratory rainfall simulation stud-
ies have been widely used to investigate soil erosion and
nutrient losses (e.g., Bryan and De Ploey, 1983; Bowyer—
Bower and Burt, 1989; Morgan, 1995). Experiments in
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the laboratory enable an exploration of a large range of
hydrologic conditions occurring at the plot and hillslope
scale particularly during events with a strong spatial and
temporal variability.

The objective of this study was to examine the rela-
tionship between soil erodibility and sediment-bound
available nitrogen (AN) and available phosphorus (AP)
losses. Available nutrient losses are followed by runoff
and soil loss, and soil erodibility are related to changed
soil properties after rainfall simulation. Therefore, the
impact of slope and rainfall intensity on runoff, sediment
and soil erodibility, and the relationship between soil
erodibility and changed soil properties have been also
studied.

MATERIALS AND METHODS

Laboratory rainfall simulation experiments were con-
ducted to quantify a number of erosion related parame-
ters under certain controlled conditions, such as soil
erodibility and nutrient losses. In this study, the soil erod-
ibility factor was generated from the laboratory rainfall
simulation experiments. The experiments were carried
out using a soil flume and a rainfall simulator.

Soil Characteristics

The two soils used in this study were Cinnamon soil
and Burozems soil, which were taken from the field sites
on the Experiment Station of Qingdao Agricultural
University. They are important agricultural soils, distrib-
uted mainly in Northern part of China. After being col-
lected from the original sites, the soils were air—dried and
submitted to a standard procedure involving pre—sieving
through a 4.75 mm aperture square-hole sieve to remove
coarse rock and organic debris. The soils properties
(Table 1), including particle—size composition, soil water
content (SWC), bulk density (BD), organic matter (OM),
pH and the cation exchange capacity (CEC) were meas-
ured using procedures outlined in the test method for
the Examination of Soil Physical and Chemical Properties
(ISSCAS, 1997). The sediment-bound available nitrogen
(AN) concentration was determined with the persulfate
digestion technique (Sollins et al., 1999), and the sedi-
ment-bound available phosphorus (AP) concentration
was measured using the acid-extracted molybdenum
colorimetric method with a HCI-NH4F digestion (Olsen
and Dean, 1965). For each soil, all measurements had
two replicates.

Soil flume preparation

The soil flumes were structured with metal sheets
and had the following dimensions: 2.0 m lengthx0.756m
widthX0.5 m height. The structure had the slope adjust-
ing screws allowing the control of the flume slope.
Surface runoff and drainage water were collected at the
end of the flume (Fig. 1). For the soil flume preparation,
the bottom 0.02-0.03m thick layer, the drain bed, in
which the perforated drains were located, consisted of
very fine sand to facilitate drainage. Then the soil was
uniformly spread over the surface layer of the flume bed,
followed by tamping with a wooden block, then by scrap-
ing the surface to a uniform thickness of 0.4 m (Romkens
et al.,2001).

Design of rainfall experiment

The rainfall simulator was used to generate precipi-
tation with varying intensities, which consists of three
groups of oscillating TSPT-X type nozzles. The rainfall
simulator were designed with a 3-nozzle unit, the char-
acteristics is similar to the multiple—intensity rainfall sim-
ulator described by Romkens et al. (2001). In this experi-
ment, eight simulated rainfalls were applied on the flume
with two rainfall intensities, 60 or 120 mm h™, and every
rainfall intensity used two slopes(10% and 20%) for each
soil (Burozems and Cinnamon). On each soil flume, rain-
fall simulation events were conducted with 40-minute
duration. Prior to each simulation, the soil water content
in the soil flume was adjusted to the same levels of soil
samples through operating the simulator at low rainfall
intensities.

Surface runoff was collected using a runoff trough
with a plate lip inserted into the soil, and discharge was
monitored and sampled at the end of the flume every
five minutes. The sediment was deposited in the pails
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Fig. 1. Schematic map of the rainfall simulation.

Table 1. Mechanical composition, bulk density (BD), soil water content (SWC), pH, organic matter (OM), cation
exchange capacity (CEC), for two soil samples collected from the study area

Mechanical composition (%)

Soil Type BD SWC pH OM CEC
~0.1mm 0.1-0.05  0.05-0.01 <0.01 (g cm™) (%) (gkeg?)  (cmolgh)
mm mm mm
Burozems 45.3 31.40 19.94 3.32 1.32 3.68 6.7 8.66 214
Cinnamon 9.05 56.97 24.98 8.99 1.65 5.77 6.5 10.22 78.2
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after more than 24 h sedimentation, then air—-dried and
weighed. All the samples were taken at the five minutes.
intervals. Immediately after the sample collection, the
water sample was analyzed for available nitrogen (AN)
and available phosphorus (AP). The AN and AP concen-
trations were analyzed every 10 min in the runoff and
sediment samples by mixing two consecutive samples.
Total surface runoff and soil loss of each simulated rain-
fall event were then calculated.

Data analysis

In this study, the soil erodibility was derived from
the following linear regression equation which is widely
used in many studies (Huang and Bradford, 1993; Pan and
Shangguan, 2006):

q,=aq,+b €y

where q, was the sediment yield rate (g m® min™"), ¢, was
the runoff rate (mm min"), @ and b were regression coef-
ficients (a: ¢ m® mm™'; b: g m?® min'), a was best
described soil erodibility.

Paired t test and Least Significant Difference (LSD)
multiple-comparison test were used to identify statisti-
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call difference among treatments. ANOVA methods
were used to analyze the impact of different soil samples
on the variables. The SPSS 11.0 were used to perform all
these analyses. Principal Components Analysis (PCA)
method was used to determine the relationship between
soil erodibility, nutrient losses and soil properties on R
statistical software (R Development Core Team, 2011).

RESULT ANALYSIS AND DISCUSSIONS

Changes in soil properties during the experiment

The two original soil properties (Table 1) had dis-
tinctly different particle size composition. The coarse
particles fraction (>0.1 mm) of Burozems accounted for
45.33% as compared to 9.05% of Cinnamon. However,
finer particles fraction (<0.0.1 mm) for Cinnamon soil
(24.98%) were considerably more than the value for
Burozems soil (19.94%). OM, CEC, BD, and SWC in the
Cinnamon were greater than those in the Burozems,
respectively. Table 2 showed the change of soil physical
and chemical properties after the rainfall simulation.
The BD increased in most soil samples due to the effects
of raindrop compaction.

Table 2. Mechanical composition, bulk density (BD), soil water content (SWC), pH, organic matter (OM), cation exchange
capacity (CEC), for two soil samples after rainfall simulation experiments

Different treatments

Rainfall intensit BD . SWC pH OM CEC

Soil type am(;nﬁrel; Sty Slope (g cm™) (%) (gkg™ (cmol g
Burozems 60 10% 1.43 37.0 7.4 7.52 27.1
20% 1.37 31.3 6.4 8.05 32.5
120 10% 1.37 33.3 7.4 6.12 26.2
20% 1.39 30.9 6.1 7.44 29.3
Cinnamon 60 10% 1.76 37.7 5.6 9.83 79.8
20% 1.84 37.6 6.5 9.16 84.1
120 10% 1.86 33.1 5.5 7.89 59.1
20% 1.42 37.0 7.4 8.93 43.7

Table 3. The runoff rate and total runoff for the two soils under different treatments (soil, rainfall intensity and slope)

Different treatments Q C
(mm min™) Total
i runoff
Soil t .R?mﬁ.lil gl after after after after 20 after after after after (mm)
outype 1 ens:y ope 5 min 10 min 15 min min 25 min 30 min 35 min 40 min
(mm h™)
Burozems 60 10% 0.27 0.27 0.29 0.41 0.40 0.48 0.72 0.79 1.81
20% 0.48 0.53 0.59 0.63 0.75 0.80 0.89 0.99 2.83
120 10% 0.53 0.55 0.64 0.64 0.88 0.77 1.04 0.93 2.99
20% 0.55 0.56 0.71 0.95 0.92 1.03 1.08 1.13 3.46
Cinnamon 60 10% 0.50 0.44 0.49 0.67 0.89 0.89 0.96 0.99 2.92
20% 0.48 0.56 0.77 0.73 0.96 0.99 1.01 1.07 3.29
120 10% 0.64 0.63 0.65 0.73 1.08 1.32 1.24 1.12 3.71
20% 0.67 0.69 0.96 1.04 1.23 2.00 1.91 2.03 5.26
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The SWC increased significantly in all of the soil
samples but changed slightly among all the treatments,
which indicated that the difference of slope steepness
and rainfall intensity had no distinct influence on the
SWC due to the sufficient soil saturation. The OM in the
two soil samples decreased in different extent. The maxi-
mum decreased amount (40%) occurred with a rainfall
intensity of 120mm h™ and a slope of 10%. The OM in
the Burozems and Cinnanon were averagely (for each
treatment) reduced to 15.9% and 12.4%. There were no
significant changes in the pH and CEC with different
rainfall intensities and slopes.

Runoff, soil loss and soil erodibility

Table 3 showed the different runoff rate (@) variation
from the two selected soils. The runoff rate increased
gradually with time. The runoff rate and total runoff of
Cinnamon was significantly higher than that of Burozems.

Q. FANG et al.

Runoff rate of Cinnamon increased sharply during the
onset of runoff and slowed down gradually. It indicated
that the runoff rates from all of the Cinnamon soil treat-
ments reached the steady state before the treatment was
over. For the Burozems, the rate gently increased. In
comparison, the Burozems particles were coarser than
the Cinnamon particles, which means that the Burozems
had higher soil infiltration capacity. Therefore, the
Burozems had less runoff than the Cinnamon. However,
the runoff rate was significantly increased as the rainfall
intensity and slope rising up. Our result was consistent
with other studies (Helming et al., 1993; Romkens et al.,
1986, 2001) in increasing rainfall intensity and slope
increasing runoff rate. The runoff rate of Burozems was
low in the treatments with rainfall intensity of 60 mm h
and slope of 10% ranged from 0.26 mm min™ to 0.78 mm
min' as compared to other treatments ranged from
0.48 mm min™’ to 2.03mm min’. It might be because

Table 4. Sediment yield rate (S) and total soil loss for the two soils under different treatments (soil, rainfall intensity and slope)

Different treatments S o
(g min™) Total soil
. loss
Soil ¢ ii?;:iil Slope after after after after after after after after )
o ype e op 5min 10min  15min  20min  25min  30min  35min 40 min
(mm h™)
Burozems 60 10% 2.62 3.53 3.37 1.63 2.26 2.35 1.98 1.53 144.43
20% 4.47 5.03 5.43 6.49 7.33 11.10 9.53 8.95 437.41
120 10% 8.07 2.7 6.92 6.60 5.78 6.13 7.87 9.24 400.22
20% 7.80 8.67 8.52 8.69 7.41 11.61 11.28 13.04 577.74
Cinnamon 60 10% 5.56 3.79 5.77 11.01 20.61 19.28 21.34 21.13 813.67
20% 5.28 5.57 12.69 16.98 25.68 33.69 38.72 32.48 1283.04
120 10% 2.92 5.72 17.13 19.48 19.23 17.66 19.48 19.31 906.89
20% 5.58 6.86 12.53 18.59 22.46 38.96 32.88 43.83 1362.60
Table 5. The slope (a), intercept (b) and coefficient of determination (R*) of linear regression of
sediment yield rate (g,) and runoff rate (q,) (q. = aq, + b) for the two soils
Different treatments
. Rainfall intensity a b R
Soil type (mm ") Slope
Burozems 60 10% -2.73 3.65 0.895
20% 11.32 -0.71 0.875
120 10% 4.68 3.16 0.622
20% 6.54 3.97 0.725
Total 9.87 -0.32 0.614%*
Cinnamon 60 10% 33.86 -11.17 0.995%*
20% 56.12 -24.79 0.980%*
120 10% 14.59 1.59 0.398
20% 24.71 -9.80 0.968**
Total 22.48 -3.14 0.680%*

##p<0.01, *p<0.05.
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each contributing factor (slope of 20%, rainfall intensity
of 120 mm h™") was effective in increasing runoff.

The sediment yield rate (S) also varied with time
(Table 4) for all of the treatments. Similar to the charac-
teristic of runoff rate, the Cinnamon had a much higher
S than the Burozems. In addition, the S of Cinnamon ini-
tially increased linearly and reached steady state around
25 minutes. The erosion characteristics of Burozems were
distinctly different from those of Cinnamon. The S of
Burozems varied negatively with time and was less than
the S of Cinnamon attributing to the finer particles, which
were easily transported by runoff. It was obvious that
the soil loss increased greater with increasing slope than
with increasing rainfall intensity. The total soil loss for
both the Burozems and the Cinnamon in the treatments
with a rainfall intensity of 60 mm h™' and a slope of 20%
exceeded those in the treatments with a rainfall inten-
sity of 120mm h' and a slope of 10%, and even
approached to that in the treatments with a rainfall inten-
sity of 120mm h™ and a slope of 20%. These results
showed that the increasing gravity (10% to 20%) had
stronger influence in increasing soil loss than the increas-
ing rainfall erosive force (60 mm h™' to 120 mm h™).

The indicator of soil erodibility established by the
relationship between sediment yield rate and runoff rate
has been widely regarded as the slope of a linear function
under net detachment conditions (Pan and Shangguan,
2006; Wang et al., 2013). Sediment yield rate (q,) was a
function of runoff rate (gq,) for each treatment and the
relationship could be well fitted by the linear equation
(1) in the study (Table 5). The absolute value of slope a
could describe the soil erodibility, which ranged from
-2.713g m* mm™ to 11.32 g m™* mm™ for Burozems, and
14.59g m® mm™ to 56.12g m™® mm™ for Cinnamon. It
means that the soil erodibility of the Cinnamon was
greater than that of the Burozems corresponding to the
relationship of runoff and soil loss between the two soils.
The g, in the Burozems treatments with rainfall intensity
of 60mm h' and a slope of 10% was negatively corre-
lated with the runoff rate. Pan and Shangguan (2006)
also observed a negative relationship between these two
variables in bare soil samples when the runoff rate was
less than 1 mm min™. For both soils, the soil erodibility
indicator was positively correlated with the slope and
negatively correlated with the rainfall intensity. The
increasing value with increasing slope was similar to the
results observed by Huang and Bradford (1993). This
result may be associated with decrease in aggregation
ability due to increase in soil gravitational erosive force.

Sediment-bound nutrient losses

Fig. 2 and Fig. 3 displayed the sediment-bound AN
and AP loss rate as a function of time. The trend of sed-
iment-bound AN and AP loss rate varied similarly with
the sediment yield rate (S). The nutrient losses for the
Cinnamon significantly increased with high .S, while the
nutrient losses for the Burozems increased gently with
low S. For the Cinnamon, the sediment-bound AN loss
rate reached to steady-state after about 20 mins for each
treatment. The result confirmed the theory that the

nutrient loss is influenced by load capacity, and once the
nutrient load capacity exceeds rate of nutrient desorp-
tion, the nutrient losses becomes nearly constant (Gilley
et al., 2012). The averaged sediment-bound AN loss
rate were 2.34mg m* min"' (Burozems) and 20.43mg
m~min" (Cinnamon), and the averaged sediment-bound
AP loss rate were 0.03mg m® min’ (Burozems) and
0.20mg m™® min' (Cinnamon). If the sediment-bound
available nutrient mobility should be expressed as the
nutrient loss rate, the order for the mobility is AN>AP,
and the AN loss rate were two orders of magnitude
greater than the AP loss rate. The results were in agree-
ment with many previous studies (Berghe and Boodt,
1978; Wu et al., 2012). A positive linear function (Fig. 4,
5 and Table 6) should best describe the relationship
between nutrient losses and .S for each treatment. The
results were also found by Zhang et al. (2011) who
observed the relationship under different rainfall inten-
sity and vegetation coverage. For a specific soil type, the
slopes (absolute value) of regression are almost equal
for all treatments and could be regressed as a single
equation (“total” in Table 6). The result implied that the
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Fig. 2. Sediment-bound available nitrogen (AN) loss rate as a

function of time for the two soils under different treat-
ments (soil, rainfall intensity, slope).
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Fig. 3. Sediment-bound available phosphorus (AP) loss rate as
a function of time for the two soils under different treat-
ments (soil, rainfall intensity, slope).
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function of sediment yield rate for both soils under dif-
ferent treatments (soil, rainfall intensity, slope).
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contributing factors (slope and rainfall intensity) had no
impact on the relationship between sediment-bound
available nutrient losses and S. Because the S had a sim-
ilar trend with runoff rate, there was a similar relationship
(results not shown) between runoff rate and sediment—
bound nutrient losses.

Correlation among soil erodibility, soil properties
and sediment-bound available nutrient losses
Principal components analysis (PCA) method showed
that differences in soil treatments (slope and rainfall
intensity) were captured largely by the first and second

04

PC2 (17.3%)
0.0
|

-0.2
|

-04

-0.6
|

T T T T
06 04 02 0.0 02 04
PC1 (68.3%)

Fig. 6. Principal component analysis (PCA) of soil erodibility,
soil properties and sediment-bound nutrient losses (AN
and AP). The soil properties represented the values after
rainfall simulation in the soil samples for each treatment
including bulk desity (BD), cation exchange capacity
(CEC), soil water content (SWC), pH and soil organic
matter (OM). Geometric shapes indicate two soil types
(Burozems: circle; Cinnamon: square).

Table 6. Relationship between sediment-bound nutrient loss rate (AN: available nitrogen; AP: available phosphorus) and sedi-
ment yield rate for the two soils under different treatments.

Different treatments

Sediment-bound AN loss rate ()
and sediment yield rate ()

Sediment-bound AP loss rate (¥)
and sediment yield rate ()

Rainfall intensity

Soil type (mm h™) Slope Equation R Equation R
Burozems 60 10% y = 0.166x + 0.577 0.429 y = 0.0052 - 0.001 0.991%*
20% y=0.171y + 1.767 0.361 y = 0.0062 — 0.001 0.767
120 10% y =0.063x + 1.923 0.863 y = 0.004y + 0.004 0.5698
20% y = 0.283x + 0.299 0.923* 4 =0.002y + 0.020 0.722
Total y = 02762 + 0.542 0.808** 4 =0.004x + 0.003 0.746%*
Cinnamon 60 10% y = 0.876x + 0.747 0.997*%* 4 =0.010x + 0.024 0.780
20% y = 1.0292 + 3.314 0.900* 4 =0.0094 + 0.036 0.944*
120 10% y =1.0092 + 3.037 0.877 y = 0.009g + 0.043 0.960*
20% y = 0.956x 4 3.767 0.823 4 =0.008x + 0.026 0.994%*
Total y = 1.024x + 1.798 0.874%+ Yy =0.008x + 0.041 0.89¢%

##p<0.01, *p<0.05
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axis, which had the cumulative proportion of 86.6% for all
variability between samples (Fig. 6). However, the soil
erosion parameters were better related with the
Cinnamon than with the Burozems, which was due to
the slight change in soil erosion parameters of Burozems.
The PCA results also indicated many significant relation-
ships among the soil erosion parameters, soil erodibility,
changed soil properties after rainfall simulation and sed-
iment-bound available nutrient losses. The soil OM is
significantly related to the calculated soil erodibility.
Other researchers (Evans and Cook, 1986; Guerra, 1994)
also found that the OM and the large amounts of water
stable aggregates (> 0.5mm) played an important role
in soil erodibility. The higher OM had higher cohesive
forces, which held the soil particles within an aggregate
regarded as an effective stress to the soil erodibility
(Wuddivira et al., 2013). However, soil erodibility was
not only controlled by the soil OM, but also by other soil
properties (Ekwue, 1992; Yu et al., 2006). The effect of
BD and CEC should have been weaker than the effect of
OM. SMC and pH were not significantly related to soil
erodibility. However this did not mean that the two fac-
tors had no relationship with soil erodibility. It may be
due to the pre—disposal of the soil samples.

The sediment-bound AN and AP losses were the
most significant factor associated with the calculated soil
erodibility in this study. That is because that higher or
lower soil erodibility resulted in corresponding runoff and
soil loss, and the sediment-bound AN and AP losses were
strongly related to runoff and sediment based on former
analysis. Hence the soil erodibility indirectly influenced
the sediment-bound AN and AP losses. Other litera-
tures also found the nutrient losses affected soil erodibil-
ity (Zhang et al., 2011; Zhu et al., 2010). In general, the
relationship between soil erodibility and nutrient losses
in the soil erosion process is a result of combined inter-
action.

CONCLUSIONS

Rainfall simulation experiments with different treat-
ments were designed to examine the soil erodibility and
available nutrient losses at laboratory scale for two con-
trasting soils of China (Burozems and Cinnamon). The
impacts of runoff, soil loss on the sediment-bound AN
and AP losses, the relationship among soil erodibility,
soil properties and the sediment-bound AN and AP losses
were investigated in this study. The different soil erodi-
bility of Burozems and Cinnamon accompanied with dis-
tinctively different soil erosion characteristic. The soil
erodibility increased with the increase of slope and
decreased with the increase of rainfall intensity. Linear
regression showed that the sediment-bound AN and AP
losses were mainly controlled by sediment, and there
were no significant influence of slope and rainfall inten-
sity on the relationship between these two variables. The
PCA analysis results showed that the sediment-bound
AN and AP losses were most significantly associated with
soil erodibility as compared with other soil properties.
The OM also had significant influence the soil erodibility.

Other soil properties (BD and CEC) should have weaker
effect than the soil OM in the study. The study had a
good evaluation on the role of soil erodibility related to
the sediment-bound AN and AP losses and other soil ero-
sion parameters.
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