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Fig 1. A view of gully erosion in rainfed agricultural land in

Hashtrood Township
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Fig 2. Location of study area in Hashtrood County in south

of East Azerbaijan province
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Table 1. Some physicochemical properties of the gullies in

the study area
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Fig 3. Variation of gully erosion (A) and density (B) in the study networks
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Table 2. Correlation matrix between physicochemical soil properties and gully erosion for fifty five gullies in the study area

Sand Clay Silt oM TNV

pH  EC SP K GL

MWD K GE

R s

Sand 1

Clay  0.82%* 1

Silt -0.35%*  -0.37%* 1

OM -0.21 -0.20 0.89%** 1

TNV 0.07 0.05 -0.08 -0.25 1

pH 0.35%*  (.39%%* -0.21 -0.23 -0.03 1

EC -0.18 -0.10 0.29* 0.27* -0.20 -.07 1

SP 0.35%* 0.41** 0.02 0.13 -0.17 0.14 -0.27* 1

KS 0.05 0.01 -0.75%*  -0.70** -0.09 0.30* -0.26  -0.28* 1

GL -0.08 -0.15 0.04 -0.10 -0.03 0.01 -0.31%* 0.11 0.07 1

MWD  -0.42%*%  -0.40** 0.46** 0.39%*  -0.37** -0.10 0.26* -0.01  -0.21 0.40** 1

K -0.13 -0.07 0.47%* 0.42%%* -0.31* 0.07 -0.08  0.35%* -0.23 -0.04 0.24 1
GE 0.28%* 0.24 -0.22 -0.18 -0.09 0.25 0.13 0.27*  0.12 -0.10 -0.29*  0.01 1

OM: organic matter; TNV: total neutralizing value; pH: power hydrogen; EC: electrical conductivity; SP: saturation percent; Ks: saturated
hydraulic conductivity; GL: GRAVEL; MWD: water-stable aggregates; K: soil erodibility factor of the USLE, GE: gully erosion, **.Correlation

significant at p< 0.01, *. Correlation significant at p<0.05.
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Abstract

This study aimed to investigate the effect of soil physicochemical properties on gully erosion in the
Qarranqou Chai watershed located in the south of East Azerbaijan province. Toward this, a rainfed area
with 30 km x 30 km in dimensions and affected by gully erosion was selected in the area and gully erosion,
morphological characteristics of gullies along with physicochemical soil properties were determined in
each grid. Results indicated that gully erosion is ranged from 2.64 to 242.7 ton per square kilometer, with
an average of 21.38 ton per square kilometer. It is significantly correlated with sand (r= 0.28), moisture
saturation percentage (r= 0.27) and aggregate stability (r= -0.29). Aggregate stability in contrast with
two other soil properties appeared negative role in gully formation. No significant correlation was found
between gully erosion and silt and soil erodibility factor (K) estimated by the Universal Soil Loss Equation
(USLE). This study revealed that aggregate stability is a major soil properties controlling gully erosion in
rainfed lands. Maintaining crop residues is the first strategy to enhance soil organic matter content, improve

aggregate stability and in consequence decrease the soil’s susceptibility to gully erosion in the area.

Keywords: Slope gradient, Soil structure, Silt percentage, Soil erodibility factor, Universal Soil Loss

Equation
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