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Figure 1. Location of the study area located in Gilane-gharb city of Kermanshah province in western Iran
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Figure 2. A view of the runoff and sediment production test in the created furrows
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Table 1. Descriptive statistics of soil physical and chemical properties in the study area

Variable Min Max Mean Standard Deviation CV (%)
Sand (%) 26 30 29.8 2.82 9.46
Silt (%) 49 59 54.8 3.97 7.24
Clay (%) 14 18 15.4 1.72 11.23
Clay/Silt 0.22 0.34 0.27 0.04 15.64
pH 7.27 7.55 7.41 0.08 1.15
EC (dS m?) 0.465 0.935 0.589 0.15 25.06
BD (g cm™®) 1.40 1.51 1.44 0.04 2.51
OM (%) 0.34 1.43 0.77 0.32 42.19
CaCOs (%) 26.3 59.7 37.7 12.07 32.01
ESP (%) 4.49 4.43 4.68 0.12 2.57
I+ (cm.hY) 1.91 3.42 2.68 0.63 23.40
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Table 2. Descriptive statistics of runoff and sediment in the study area

Flow

. Variable Min Max Mean  Standard Deviation CV (%)
Discharge
. Runoff (lit) 2.87 13.73 9.36 4.27 45.63
1
05 (Ntmin™) - ¢ Fioss (gm?) 110 170 64 61.35 95 24
1.5 (lit min'y) Runoff (lit) 22.01 75.25 55.23 21.46 38.86
' Soil loss (g/m?) 22.0 565 272.9 241.7 88.56
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Table 3. Pearson correlation coefficient between soil physical and chemical properties and runoff and soil
loss at flow discharges of 0.5 and 1.5 lit/min

. . Runoff ~ Soil Runoff Soil
Sand Silt Clay Clay/Sit BD pH EC OM lf  CaCOs; ESP 05 10ss05 15 loss
1.5
Sand 1
Silt -0.92" 1
Clay 0.49 -0.78" 1
Clay/Silt -0.78™ -0.87" 0.91™ 1
BD -0.48 0.66" -0.72" -0.69" 1
pH 0.03 -0.07 0.11 0.02 0.42 1
EC -0.05 0.01 0.06 0.05 005 -004 1
oM 055 -0.76" 0.86™ 0.88™ -0.67" 0.15 019 1
It 0.78™ -0.91™ 0.81™ 0.89™ -0.67° 0.07 000 0.86™ 1
CaCOs3 -0.12 0.07 0.03 0.07 -0.05 -0.37 0.49 0.06 -0.16 1
ESP -0.06 0.19 -035 -0.33 055 0777 -0.03 -0.09 -0/10 -053 1
Runoff0.5  -0.73" 0.90™ -0.73" -0.94™ 0.64" -0.25 -0.14 -0.94™ -0.92"" 0.09 0.05 1
Soil loss 0.5 -0.60" 0.74™ -0.73™ -0.75™ 0.76" 0.14 0.05 -0.73" -0.90" 0.10 0.21 0.74™ 1
Runoff1.5  -0.66" 0.88™ -0.91™ -0.90™ 0.67" -0.23 0.00 -0.95™ -0.90" 0.05 0.11 0.99™ 0.89™ 1
Soil loss 1.5 -0.81™ 0.91™ -0.77" -0.87"" 0.59" -0.08 -0.03 -0.81™ -0.97 0.01 0.13 075" 0.86™ 0.87" 1
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Table 4. Regression coefficients of the effect of soil physical and chemical properties on runoff and soil loss
at flow discharge 0.5 lit/min
Variable Model Unstgn_dardized Standard Star_1d_ardized i Sig.
Coefficients Beta Error Coefficients Beta
Constant 26.948 2.630 10.247 0.000
Runoff Clay/Silt -43.668 13.837 -0.504 3248  0.012
OM -6.728 2.153 -0.501 -3.125 0.012
Soil loss Constant 0.301 0.037 8.233 0.000
It -0.088 241.7 -0.903 -6.631 0.000
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Table 5. Final models for estimating runoff and soil loss at flow discharge 0.5 lit/min

of Estimate
Runoff R=26.948 — 43.668 (Clay/Silt /) — 6.728 (OM) 1.131 0.945 0.972
Soil loss S=0.301-0.088 (l) 0.027 0.815 0.903
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Table 6. Regression coefficients of the effect of soil physical and chemical properties on runoff and soil loss at
flow discharge 1.5 lit/min

Variable Model Unstz_an_dardized Standard Star)d_ardized i Sig.
Coefficients Beta Error Coefficients Beta
Runoff Constant 103.560 5.415 19.123 0.000
oM -63.039 6.549 -0.950 -9.625 0.000
Soil loss Constant 1.275 0.081 15.774 0.000
It -0.374 0.029 -0.970 -12.705 0.000
aLBo p V0 bz ©ad b by 50 S ) yue g Ollg) 9l 2 (2lks g Joe -V Jgax
Table 7. Final models for estimating runoff and soil loss at flow discharge 1.5 lit/min
Standard Error
Model of Estimate R Square R
Runoff R=103.560 — 63.039 (OM) 7.026 0.903 0.950
Soil loss S=1.275-0.374 (Iy) 0.061 0.942 0.970
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Quantifying the Effects of Physicochemical Soil Properties on Runoff and
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Abstract

Soil physicochemical properties are important variables in runoff production and soil loss. This
research was conducted to find the most important soil properties affecting runoff and soil loss in
rainfed wheat furrows under fallow condition. To this end, three rainfed lands with 15% slope
gradient were selected in south west of Kermanshah province. In each land, furrows with 5 m in
length and 30 cm in width were created using sowing set. Runoff and sediment were measured using
simulated flows with a discharge of 0.5 and 1.5 lit.min™ for 60 minutes in three replications. The
results showed that in the two flow discharges (0.5 and 1.5 lit.min) runoff and soil loss are
negatively correlated with clay, sand, soil permeability (lf), organic matter and clay to silt ratio
(p<0.01), while positive correlations were found between them and silt (p< 0.01) and bulk density
(p< 0.05). The results of multiple linear regression analysis showed that runoff production and soil
loss by a 0.5 lit.min flow discharge can be estimated using using the clay to silt ratio, organic matter
and soil permeability (If) with a R? of 0.94 and 0.81, respectively. Runoff production and soil loss by
a 1.5 lit.min** flow discharge can be estimated using soil organic matter and soil permeability (If)
with a R? of 0.90 and 0.94, respectively.

Keywords: Flow discharge, linear regression, particle size distribution, organic matter content, soil
permeability.
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