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Figure 1. Gullies located in the rangeland (a) and in the abandoned dry farming land (b) Kale-Shour

watershed, Golestan.
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Table 1. Analysis of variance of soil moisture content treatments in a completely randomized design of nesting.

Sl s o F o sb3T 4 s e gl
Significance level F-value Degrees of freedom Variation sources
;ﬁ.l:o‘u 6\.&@\.&
<0.0001** 40.76 2
Months
Laols Jsl aes
0.02* 5.68 1 f220 e
The first half and second months
calses sla Sy
<0.0001%* 49.43 1 SHen
Land uses
R IIAT
<0.0001** 52.33 2
Distance from gully
0.001%* 276.93 1 -
Depth
0.094* 2.39 2 S m s Sl
Distance from gully- Land use
5— =
0.003** 13.53 1 ST e
Depth- Land use
- Ges — Bt 5l alsbs
0.0001%* 9.44 4 ST e T e

Distance from gully- Depth- Land use

* Significant at the 5% level; ** Significant at the 1% level.
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Figure 2. Average of surface and subsurface soil moisture in the rangeland and in the abandoned dry

farming land.
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Table 2. Summary results of analysis of variance for surface and subsurface soil moisture in the rangeland and

in abandoned dry farming land.

Sols pne CEM F ,lai. 5T 4y sl
Significance level F-value Degree of freedom Land use
0.0001%* 206.38 1 &
Rangeland
)
0.0001%** 84.05 1

Dry farming land

** Significant at the 1% level.
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Table 3. Summary results of analysis of variance for the effect of distance from the gully wall on the average

values of surface and subsurface soil moisture.

F i

5T am s

Sols pne CEM s
Significance level F-value Degree of freedom Depth
0.0001** 4.79 2 <
Surface
0.0001** 64.70 2 TR
Subsurface

** Significant at the 1% level.
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Figure 3. Surface soil moisture variation with distance from the gully in the rangeland.
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Figure 4. Subsurface soil moisture variation with distance from the gully in the rangeland.
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Figure 5. Surface soil moisture variation with distance from the gully in the abandoned dry farming land.
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Figure 6. Subsurface soil moisture variation with distance from the gully in the abandoned dry farming land.
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Abstract

Background and Objectives: Increased soil dryness of hillsides and lands around the gully
causes the aggravation of the gully erosion which leads to the desertion of the environment. Soil
moisture contents are various in different soil depths, gully positions and in various land uses.
These are fundamental for ecosystem sustainability in arid and semi-arid area. Therefore,
understanding the behavior of soil moisture in dry and critical periods is necessary for gully
erosion management based on biological conservation and restoration of vegetation around the
gully. The aim of this study is to analyze the variations in the loess soil moisture around the
gully with increasing distance from the gully during the dry season in the dominant land uses.
Materials and Methods: In this research two typical gullies were chosen, one in abandoned dry
farming land and another in the rangeland. Gullies with general characteristics (depth, width,
length, land slope, watershed area and vegetation cover) similar to other gullies in the area were
selected for determining the index gully. Soil samples were taken from the land around the
headcuts, 50% of the length and the end of the gully at the wall locations and 200 and 500 cm
away from the edge of the gully and from two different depths; surface (0-30 cm) and
subsurface soil (30-100 ¢cm) in summer (from July to September 2012; once every fifteen days)
and soil moisture of samples were determined.

Results: The statistical results showed that the soil moisture content increased with distance
from the edge of the gully (a distance of about 2 meters from the gully) in the rangeland. In
other words, the evaporation of soil moisture is influenced by the gully wall and its surface soil
at less than 2 meters distance from the gully. Also, in the abandoned farming dry land the
surface soil moisture increased with distance from the edge of the gully, but the slope of this
change was not as high as in the rangeland. The subsurface soil moisture content is higher near
the gully wall than a distance further away in the abandoned farming dry land, but this
decreasing trend was not as remarkable as in the rangeland.

Conclusion: The results of this study revealed that gullies seriously exacerbate loss of soil
moisture content around their domains. Therefore, it can be concluded that rangeland of loess
land plays an effective role to prevent soil moisture evaporation which is the result of the gully
erosion.
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