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Table 1. Physicochemical properties of the studied soils

Physicochemical properties Mean MIN MAX df SE/LIJZ?Z
Sand(%) 60.18 50 68 8 99.78™
Silt(%) 22.66 16 30 8 47.10"
Clay(%) 16.75 10 25 8 88.42"
Gravel(%) 15.98 723  25.01 8 40.83"
Rock cover (%) 19.84 16 25.33 8 57.31*
Ks(cm.h) 1.33 0.76 1.81 8 0.70™
Bulk density(g cm) 1.40 138 143 8 0.001™
MWDpyy(mm) 0.11 003 021 8 0.006™
OM(%) 0.73 055 087 8 0.02"
CaCO3(%) 15.40 1272 2072 8 22,977

Gllgy s S 6 (Fhg » i Sl il ylg 525 =Y Jouz
Table 2. Analysis of variance, effect of slope on soil characteristics & runoff

Physicochemical properties ?(;Ta?«: df g/(iznre F Sig.
Sand(%) 798.32 8 99.78"™  230286.57 .000
Silt(%) 376.94 8 47.10™  8428.42 .000
Clay(%) 707.34 8 88.42™  19943.91 .000
Gravel(%) 590.57 8 40.83" 246074.06 .000
Rock (%) 456.13 8 57.01™  20859.60 .000
Ks(cm.h) 5.65 8 0.70™ 649.03 .000
Bulk density(g cm) 0.00 8 0.001™ 6.75 .000
MWD(mm) 0.05 8 0.006™  5.67 .000
OM(%) 0.40 8 0.02™ 0 .000
CaCO3(%) 183.82 8 22,977  248157.94 .000
Runoff 182.168 8 22.77 12.15 .000
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Figure 2. Characteristics of rainfalls leading to runoff in the study plots (from2016-2017)
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Table 3. Analysis of runoff variance for each event and total events

Rainfall date df Mean Square F Sig.
2016.11.5 8 947.59 3.79 0.009
2016.12.3 8 226.31 5.29 0.002
2017.2.16 8 190.15 3.75 0.001
2017.3.15 8 800.37 8.43 0.000
2017.4.8 8 205.81 4.19 0.006
Mean 8 104.60 44,57 0.000
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Table 4: Characteristics of rainfall events and runoff production during the period (from 2016-2017)

Rainfall date  Rainfall intensity (mm h)  Duration of rainfall (h) Runoff(mm)
2016.11.3 1.34 5.94 0.20
2016.12.1 0.19 3.84 -
2016.12.2 1.59 6.00 1.02
2016.12.11 0.13 2.92 -
2016.12.15 0.97 5.80 -
2016.12.19 0.38 5.02 -
2016.12.28 0.83 5.74 -
2017.1.15 0.27 4.70 -
2017.1.22 0.30 4.76 -
2017.1.27 0.48 1.12 -
2017.2.1 0.51 5.35 -
2017.2.9 0.53 5.39 -
2017.2.11 0.31 4.80 -
2017.2.13 1.72 6.01 5.09
2017.2.14 0.78 5.70 -
2017.3.7 0.93 5.81 -
2017.3.11 1.74 6.03 0.56
2017.3.14 0.98 5.84 -
2017.3.21 1.88 6.06 -
2017.3.28 1.02 5.83 -
2017.4.7 2.50 6.1 1.68
2017.4.11 0.53 5.39 -
2017.4.16 0.27 4.73 -
2017.4.29 0.68 5.61 -
2017.4.30 0.75 5.72 -
201751 0.15 3.13 -
2017.5.3 1.36 5.97 -
2017.5.4 0.22 431 -
2017.5.6 0.73 5.67 -
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Abstract
Runoff is an important factor influencing soil erosion in slope lands. This study was carried out to

investigate runoff production as affected by slope gradient and soil properties in pastures without
vegetation cover in Zanjan province during 2017-2018. Nine pastures with slope gradients of 6, 8,
12, 15, 17, 24, 27, 31 and 36% were considered and three plots with 1.0 mx 1.5 m in dimensions
were installed in each slope on early autumn 2017. Runoff production was measured in twenty
seven plots for a one-year period. The steep slopes have coarse soil textures, low organic matter
and low lime content as compared to gentle slopes. Out of thirty two rainfalls, five events caused
runoff at the plots. There was no positive trend between runoff production and rainfall intensity,
indicating the role of soil conditions such as initial water content in controlling runoff at the plots.
Significant difference was found among rainfall events in runoff production. Lower runoff
production potential in the lands was associated with lower rainfall intensities and higher soil
infiltration rate. Runoff production was significantly affected both slope gradient (r= 0.51, p<
0.01), organic matter (r=-0.69, p< 0.01), and lime content (r= -0.59, p< 0.01). This study indicates
the role of soil properties and slope gradient in runoff production in the pastures. Therefore,
maintaining vegetation cover can increase water retention and improve organic matter content,
resulting in a decrease in runoff production.
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