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Table 1. The amounts of some physical properties of the soil samples.

J| s,
C4,75mm C2mm .‘5 L;J'm}
Unit Property
31.8 31.6 % o
Sand
e
329 33.3 % i
Silt
35.3 35.1 % o
Clay
Ll e
40.8 42.1 % g ks
Saturated moisture
1.4 15 gem® SAL et
Bulk density
sl s - Sl
0.46 031 mm whisls ks o=k

Mean weight diameter of aggregates
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Table 2. The amounts of some chemical properties of the soil samples.

Al <5y
C4.75mm Comm .} o
Unit Property
aolre pds’ L
18.11 16.25 % e S S
Eq. Calcium carbonate
2.18 2.23 % é
Gypsum
[
0.225 0.234 % S s
Organic carbon
S eslaa
4.48 421 dSm’ e
Electrical conductivity
S la
7.85 7.69 - T
pH
ol LB jans
3.25 3.38 mg kg’ S A
Available phosphorus
Jo LG 9
245.1 2542 mg kg’ 2B ey

Available potassium
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Table 3. Analysis of variance for the effects of factors on stream power and the losses of soil, organic carbon

and nutrients.

Slag o :Sks
e
Mean square .
- Beadien
B 303 S fcwg.
m”’l'-i C,.é))JJA N C,.é)).)ds JH \JJ_}S C,.é))JJA 6)l:':';,r:€ _;;iL-ﬂ_;ﬁ OLL_)? Q)Jj DF. ource o1 variance
Potassium loss ~ Phosphorus loss SOC loss Interrill erosion  Stream power
o o - - - (A) JisS do
73 79 0.97 42563.2 1463.0 3 S >
Coverage percentage
- - - - - B) sl ¢
0.001 1.7 0.81 20051.1 4492 2 Bl = e
Wind velocity
- o - - i ©) s>
2.0 35 0.08 4766.1 21.3™ 2
Soil
2.7 7.9 021" 6447.9" 141.3" 6 AxB
48" 13" 0.02" 1094.2" 24.5™ 3 AxC
43" 3.5" 0.02" 614.5" 39.3™ 2 BxC
6.0 13" 0.017 384.0™ 58.1" 6 AxBxC
Ut
93 1.4 0.005 170.9 25.0 48
Error
Ao 3) Sl i
9.9 22 1.17 112 243 - (o2 Sl o 2

CV (%)

oy ;.<;~ JL«:}‘ C}d—w BE d)l:w

s

o>y Jlez! C}d—w 33 L§)l’&""# (Sl sme pe !

"™ not signification, * signification at the 5% level of probability, ** signification at the 1% level of probability.
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Figure 1. Mean comparison of stream power at different mulch percentages and wind velocities in C,,,,, and

C475mm Soils.
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Figure 2. Comparison the soil loss at different wind velocities and different percentages of mulch.
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Figure 3. Mean comparison of the interrill erosion rates in Cyp,;, and Cy 75, s0ils at different mulch percentages.
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Abstract

Background and Objectives: Interrill erosion is one of the most important forms of soil
erosion in agricultural lands resulting in soil quality decline and nutrients loss. Despite many
studies have been done on interrill erosion, few studies have been conducted on the losses of
soil, organic carbon (OC) and nutrients due to wind-driven interrill erosion. Therefore, the
purpose of this study is to investigate the effects of different percentages of wheat straw
coverage and wind velocities on the losses of soil, OC, phosphorus (P) and potassium (K)
following to wind-driven interrill erosion on two contrasting cropland soil samples.

Materials and Methods: The experiment was conducted as factorial in a completely
randomized design using three factors. Two soil samples with maximum aggregate sizes of
2 and 4.75 mm covered with four levels of wheat straw mulch including 0 (as control), 30, 60,
90% (equal to 800, 1650, and 3300 kg ha™") were examined at different wind velocities (0, 6 and
12 ms™), each at three replicates under simulated rain and winds. Therefore, a constant rainfall
intensity of 40 mm h™' was generated for 40 minutes and the amounts of soil loss, as well as OC,
P and K losses were measured. Finally, the relationship of wind-driven interrill erosion rate with
the OC, P, and K losses was evaluated.

Results: The results showed that the loss of soil, OC, P, and K in the studied soils ranged from
8.1 to 134.9, 0.02 to 1.28, 0.03x10™ to 1.45x107, and 0.007 to 0.160 mg m™ s™', respectively.
With increasing the percentage of mulch, the losses were reduced significantly as nonlinear
trends. In contrast, higher wind velocities increased the losses of soil and the nutrients. In the
absence of wind and coverage, fewer interrill soil losses were found in the soil containing
coarser aggregates. The OC loss in the soils was higher than the P and K losses. However, the
relationship of soil loss with OC and P losses was closer than that with the K loss.

Conclusion: The findings of this study showed that blowing of erosive winds during a rainfall
can intensify the losses of soil and nutrients. However, wind velocity enhances the flow stream
power, the mulch coverage can reduce the losses by increasing the surface roughness and
conserving the soil surface from the direct impact of raindrops. Moreover, the presence of larger
aggregates at the soil surface has an effective influence on the interrill erosion control. Based on
the findings of this study, 60% was determined as the optimal coverage of wheat straw to
control soil loss due to interrill erosion. Therefore, keeping this amount of plant residue
coverage on agricultural soils can considerably constrain the losses of soil and nutrients due to
wind-driven interrill erosion.

Keywords: Interrill erosion, Soil organic carbon, Wheat straw, Wind and rain simulator, Wind
erosivity
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