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Abstract

Interrill erosion is the most common form of soil erosion in arid and semi-arid regions. This study
was conducted to investigate the role of soil texture and slope gradient on interrill erosion in the
semi-arid region of Zanjan. A total of 32 field experiments were done on four hillslopes with four
soil textures (sandy loam, silt loam, sandy clay loam and clay loam) and slope grdadients (5, 10, 15
and 20%) under simulated rainfall with an intensity of 40 mm/h with two replications. Runoff and
soil loss samles were taken at 5 min intervals from the beginning of runoff, and temporal variation
of interrill erosion was determined. The results showed that the highest runoff was in clay loam (8.04
mm) and the lowest value was in silt loam (4.23 mm). As the slope increased from 5% to 20% in
sandy loam, silt loam, sandy clay loam and clay loam textures, the intensity of interrill erosion
increased by 5.6, 2.6, 1.8 and 2.26 times, respectively. The beginning Interrill erosion occurred 66,
25, 64, and 46% earlier in 20% slope compared to 5% slope for sandy loam, silt loam, sandy clay
loam and clay loam textures respectively. In general, the results showed that the slopes of 15 and
20% are the most sensitive slopes and the texture of silt loam and clay loam are the most sensitive
textures to interrill erosion. Considering the response of interrill erosion to slope steepness and soil
characteristics, it is important to maintain vegetation to inhibit interrill erosion on high slopes.
Strengthening soil properties, particlarly organic matter content and aggregate stability, is necessary
to reduce soil surface destruction downstream.
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Table 1. Physical and chemical properties of some domain soil studies

Variable Unit Hillslope 1 Hillslope 2 Hillslope 3 Hillslope 4
Sand (%) 59.55 33.90 54.86 26.89
Silt (%) 30.50 53.60 22.62 35.60
Clay (%) 10 12.50 22.52 37.51
Soil texture Sandy loam Silt loam Sar:g;/rglay Clay loam
BD g.cm3 1.28 1.27 141 1.25
MWDgry mm 1.40 2.57 2.80 1.45
MWD et mm 0.99 1.86 1.06 0.96
Ks cm.h? 15.74 9.27 11.29 8.69
oM (%) 0.24 2.38 0.61 0.79
Equiv. CaCOs (%) 29.58 26.83 20.50 23.33

MWDyry: Mean weight diameter of dry aggregate size, MWD,.:: Mean weight diameter of stable aggregates, BD: Bulk density, Ks:

Saturated hydraulic conductivity, OM: Organic matter

Jelse 51 (Sdgpane colaa 5 JT oole oylaislu
SealS g ymoldl g as ol )8 ol 0iuS s
DAy Lo gme ol 4 i Alg g plaS e
(Telak etal., 2021 Zhang et al., 2020) 35 ol ,8
3 (Foromadi et al, 2022) _Licly ] Son 5 gy,
gl o 5 65lebim Gl B o Dglite (Sl

20,5 iyl Gl slaSE o |,

Sl oy il y8 9 (oxdans OUilgy uily ylg 4 32
SB bl g cud il cow

5 b Sl gla)l uills e mls ¥ Jsar
s 5 S il b o g LB (el o

5 s Olily,) oo Slo gme Dglas 4 ols lis e
ced s S il Ll e)ledon philed ol

©>0.001) S il g pmhaw oot bilie S g Al
8L yazmen S Sluogas (¥ Jsaz ) o)l 0429

o 9 S5 il 8l o )l o Gl b G g (xdanw Ollgy £l sl sl 4525 - Jgun
Table 2. Analysis of variance for surface runoff height and interrill erosion intensity under the influence of
soil texture and slope

Source Dependent Variable Sum of df Mean of F Significance
Squares Squares

Surface runoff height 22.34 3 7.44 7.73 .00

Texture Interrill erosion intensity 0.05 3 0.02 3.80 .00
Surface runoff height 17.93 3 5.97 5.35 .00

Slope Interrill erosion intensity 0.09 3 0.03 10.32 .00
Surface runoff height 8.89 9 0.99 0.96 .00

*
Texture*slope Interrill erosion intensity 0.03 9 0.01 1.03 .00
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