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Genesis, mineralogy, and micromorphology of soils formed on a forest and adjacent cultivated loess hillslope
were investigated to assess the effects of deforestation and hillslope position on soil properties and the
intensity of soil degradation. The study revealed that deforestation caused a loss of soil organic carbon, a
reduction of cation exchange capacity, and an increase in carbonates in the surface soil. The soils of the
different slope positions of the forest land were Alfisols and Mollisols with well-developed argillic horizons.
Speckled b-fabric of the argillic horizons and the crystallitic b-fabric of the underlying calcic horizon are
evidence for a more stable landscape under forest ecosystem. Downward leaching caused decalcification of
the upper horizons and clay movement in the profile. Formation of the mollic epipedon in the forest land
confirms the accumulation of organic carbon and lower erosion in the surface soil. Soils of the adjacent
cultivated area however, are less-developed, and classified as Inceptisols and Mollisols. Absence of the mollic
epipedon in the shoulder, backslope and footslope positions, presence of the near surface calcic horizon and
absence of argillic horizon in all slope positions are due to severe erosion. Absence of speckled b-fabric in all
the slope positions of the deforested land is evidence that downward and surface movements of water have
resulted in soil erosion and flooding. Higher smectite concentrations and occurrence of vermiculite in the
forest area indicate favorable moisture availability. Pedology is an effective way of documenting the adverse
effects of land use change especially in the hilly regions.
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1. Introduction

Land degradation is defined as the temporary or permanent
decline in the productive capacity of the land, and the diminution of
the productive potential, including its major land uses, farming
systems, and value as an economic resource (Stockings, 2004).

Forests around the world have undergone severe disturbances due
to anthropogenic interference. The conversion of forestland to cropland,
grazing land, and settlements has often resulted in soil degradation and
nutrient losses (Dinesh et al., 2003). Drees et al. (2003) reported that
800 million people worldwide depend directly on steeplands for
sustenance. Due to population pressures, the steeplands, which were
largely forested, have been cleared for cultivation (Nyssen et al., 2009).

Loess soils are among the most fertile ones in the world. They
often contain little clay, which leads to loss of organic carbon under
cultivation; the resulting structural instability of the surface soil causes
problems of crusting, poor germination of crops and erosion (Catt,
2001). Golestan Province is one of themost important agricultural areas
in Iran, well known for its loess derived fertile soils. Hillslopes of
Golestan Province are mainly reserved as natural forests.

Land use change and deforestation on loess hillslopes of Golestan
have dramatically increased recently and are considered as the main
causes of the floodings that resulted in loss of the lives of many
people (Hadiani, 2007). The deforestation and cultivation on the
loess hillslopes of Golestan Province of Iran have also resulted in a
significant deterioration of soil quality. The average organic carbon
(OC) stock of the 0–60 cm depth of the forest and deforested and
cultivated area were, 184.8 and 58.8 ton ha−1, respectively (Khormali
et al., 2009).

Land use effects on the degradation of Mollisols in western Iran
revealed that unlike rangelands, cultivated soils lack enough organic
carbon to meet the requirements of Mollisols and have only ochric
epipedons (Khormali and Nabiallahi, 2009).

Soil micromorphology can be a valuable tool to monitor some
important soil quality changes. Micromorphological investigations
revealed that the forest and rangeland soils had strong granular and
crumb microstructure compared to the deforested land (Khormali
et al., 2009).

Vera et al. (2007) reported that the forest study site had a
predominance of aggregates of biological origin, reflecting the
influence of the vegetal input and biological activity. In the deforested
plot, thick laminar aggregates predominated, and there were small
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