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Figure 1. Location of study area and spatial variability of sampling points.
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Table 1. Statistic parameters of soil characteristics.

S gl S a by e gsbl gl sl - Jyis

Sz

ke

Jdly

Sl ol Cnt g2
(Kurtosis) ~ (Skewness) (Mean) (Maximum) (Minimum) (Unit) (Characteristic)
(/) +o o
-1.37 0.187 21.23 34.89 10.49 >
Percentage (%) (Clay)
(/) ae o
-0.90 0.469 21.92 36.41 9.61 >
Percentage (%) (Sand)
(/) Ao ,2 o
0.36 -0.153 56.84 66.45 43.50 .
Percentage (%) (Silt)
() o s
-0.82 -0.633 3.48 4.94 0.84 > .
Percentage (%) (Organic Carbon)
) 1oy Jolas odsly, 8
-1.09 0.233 0.6 1.50 0 . .
Percentage (%) (Carbonate Calcium Equivalent)
(1) Ao e
3.95 1.42 0.026 0.05 0.02 > .
Percentage (%) (Nitrogen)
(1) Ao Jl
1.08 078 032 0.48 0.1 > .
Percentage (%) (Poroisty)
() 1o o
-0.80 0.45 5.38 7.94 3.53 > .
Percentage (%) (Fine Sand)
3.14 1.89 7.40 8.32 7.12 (PH) !
. L Sl s
2.33 0.97 0.60 1.51 0.13 TR o . o
(dSm™) (Electrical Conductivity)
ol el al gl o
0.73 -0.73 5.31 6.38 1.64
(cm/hr) (Steady Infiltration Rate)
-0.74 58 0.03 0.07 0.01 e e S 5 S S
(thMI''mm™) (Soil Erodibility)
P P i
-0.80 0.00 16.80 17.43 16.57 A
(mgkg™) (Phosphorus)
¢ ¢ Ly
el
0.69 0.19 14627  260.24 22.39 PRS2 e e .
(mgkg™) (Potassium)
0.77 0.99 1.55 1.88 1.32 et 05 .
(grem™) (Bulk Density)
.. ¢ ealS oo s b
-0.90 0.34 18.09 28.10 8.74 S IS S B .
(cmol+kg™) (Cation Exchange Capacity)
s e o s JB sk,
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S e Sl (Available Moisture)
(em® em™)
Y
1.726 0.891 1.77 3.96 0.69
(SAR)
2SS e S e P
P I o
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(Microbial Respiration)
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Figure 2. Mean value of surface soil physical properties in two land uses of cropland and forest Means (n = 2)

that share a letter are not significantly different at the level 0.01 (Sig > 0.05) according to T’s test.
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Figure 3. Mean value of surface soil physical properties in two land uses of cropland and forest Means (n = 2)
that share a letter are not significantly different at the level 0.01 (Sig > 0.05) according to T’s test.
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Table 2. Classification of the studied soils formed on two land uses and different slope positions (based on

USDA soil taxonomy 2014).
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Table 3. Mean value of soil properties of different slope positions. Means (n = 4) that share a letter are not

significantly different at the level 0.01 according to Duncan’s test.
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Different letters in each column shows significantly different at the 0.01 level.
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Abstract

Background and Objectives: Soil quality is one of the most important factors to assess soil
management. Therefore, recognition of all soil quality properties such as physical, chemical and
biological is essential. Forest degradation and land use change affect the changes in soil
characteristics and reduce soil quality. Moreover, soil characteristics depend on topographic
conditions. The region of Marivan in Kurdistan province is one of the forested areas of Zagros
which has been threatened due to population growth and increasing demand for food and some
parts are now under crop culture. The aim of this research is assessing the effect of forest
degradation and slope position on soil quality and evolution in the west of Kurdistan province.
Materials and Methods: Eight soil profiles in different slope position (shoulder, back slope,
foot slope and toe slope) of two adjacent hill slope, under land uses of cropland and forest
(uniform condition) were dug and described. Moreover, in each land use, three soil samples
were taken from depth 0-20 cm in each slope position. Properties of soil texture, bulk density,
particle density, fine sand, organic carbon, cation exchange capacity, field capacity moisture,
permanent wilting point moisture, electrical conductivity, pH, carbonate calcium equivalent,
total nitrogen, available phosphorous, available potash infiltration rate, microbial respiration
rate, porosity, available moisture sodium adsorption ratio (SAR) and erodibility were measured
and computed.

Results: The results showed low slope positions (toe slope and foot slope) had higher contents
of clay, organic carbon, available moisture, fine sand, silt, total nitrogen, available phosphorous,
available potassium, CEC and microbial respiration rate and lower contents of electrical
conductivity, soil erodibility, pH and SAR compared to high slope positions. The soils formed
in low slope positions had higher depth and evolution compared to high slope positions. The
results also showed two land uses (cropland and forest) in relation to bulk density, porosity, silt,
clay, carbonate calcium equivalent, fine sand, pH, organic carbon, total nitrogen, microbial
respiration rate, infiltration, soil erodibility and available moisture had significant difference and
land use change of forest land to cropland has been led to degradation of Mollisols. Therefore,
soil properties are dependent to slope position and land use kind and these factors have affected
soil properties and evolution.

Conclusion: The results showed that forest degradation in the Marivan region led to a decrease
in soil quality through a significant reduction of organic carbon, microbial respiration, total
nitrogen, CEC, porosity, infiltration and available moisture and significant increasing of bulk
density, pH, SAR, fine sand, soil erodibility and silt. Forest degradation and land use change
also due to cultivation led to decrease in the organic carbon content and soil structure
degradation of Mollic horizon. Therefore, Mollic horizon has converted to Ochric horizon and

* Corresponding Author; Email: k.nabiollahi@uok.ac.ir
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Entisols and Inceptisols have formed in cropland land use. Moreover, the results showed
different slope position affect bulk density, sand, silt, clay, infiltration, erodibility, available
water, pH, organic carbon, carbonate calcium equivalent, microbial respiration rate, nitrogen,
phosphorous, CEC and potassium and have significant difference. These results showed that the
current management of studied land affects the quality of the land and leads to land degradation.
Therefore, soil conservation of steep area using prevention of deforestation in Marivan forests
and the use of lands according to their capability to conserve soil and land quality is essential.

Keywords: Forest soils, Marivan, Mollisols, Land use change
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