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Abstract

Introduction: Globally, deforestation is the dominant land use change process and has severe
effects on soil biogeochemical properties. Large areas of the north facing slopes of the Alborz
mountain range in northern Iran are covered by extensive loess deposits. Loess often contains
little clay results in a loss of soil organic carbon (SOC) under cultivation. Deforestation and
cultivation on the loess hillslopes in northern Iran have resulted in a deterioration of soil quality,
particularly significant reduction in SOC. Loess lands of Golestan province in northern Iran is
densely being cultivated following deforestation. Labile fractions of soil organic matter (SOM),
rather than total SOM, have been used as sensitive indicators of soils' quality and response to
agricultural management changes. Several physical, chemical, and biological methods have been
used to distinguish between labile (or biologically active) and recalcitrant pools of SOM. So, this
research aims to investigate the effect of land use change from pristine and undisturbed forest as
a reference to other land uses on soil organic carbon components and fractions as an important
indicator in the sustainable soil management system and maintaining fertility and controlling soil
erosion. Also, the effect of these land use changes on total carbon, soil organic carbon, and
finally on the physical and chemical components of soil organic carbon.

Materials and Methods: The study area is the Toshan watershed, which is located in the
northwest of the city of Gorgan (Golestan province) in the north of Iran. Four major and
dominant types of land use were considered in the study area, including a) orchard (olive), b)
agricultural (cotton), ¢) virgin or untouched forest, d) abandoned (raspberry). Soil carbon
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fractionation was done by two physical methods (soil aggregate fractionation method) and
chemical method (hydrolysis of organic matter with hot water). The selection of soils in different
land uses was such that they have similar initial conditions and therefore the change in soil
carbon in each use is related to the change in land use. The obtained data were analyzed based on
the factorial design in the form of completely randomized design with two sampling depths, four
land uses in five replications using SAS software.

Results and Discussion: The results showed that the highest amount of total carbon and soil
organic carbon was observed in the forest treatment and in the first depth (6.02% and 3.5%,
respectively), which had a significant difference compared to other land use treatments studied.
The results showed that despite the absence of a significant difference between the two depths,
the amount of stable organic carbon increased with increasing soil depth in agricultural and
abandoned uses. The forest land use had the highest amount of stable organic carbon at the depth
of 0-10 cm at the rate of 2.51%, followed by orchard treatment at the same depth. The lowest
amount of stable organic carbon was recorded in the abandoned land use treatment. The highest
amount of organic carbon dissolved in water at both investigated depths was obtained in the
forest management treatments and then in the abandoned management. While no significant
difference was observed between the two investigated depths in the abandoned land use. A
significant decrease in organic carbon fractions that can be extracted with hot water was observed
in abandoned and agricultural uses, as well as their increase in forest land uses. After the forest
land use, the olive garden land use had the highest amount of total and organic carbon, however,
there was no significant difference between the agricultural and abandoned treatments. In forest
and garden treatments, the amount of stable carbon at a depth of 0-10 cm is significantly higher
than the amount of stable organic carbon at a depth of 10-20 cm. In the garden use treatment, the
amount of organic carbon in the soil at a depth of 10-20 cm showed a significant increase of 35%
compared to the first depth.

Conclusion: A significant decrease in organic carbon fractions that can be extracted with hot
water was observed in abandoned and agricultural uses, as well as their increase in forest uses. In
total, the results showed that the carbon of labile fraction was more responsive to the type of land
use than other fractions, and among the different methods of carbon fractionation, physical
methods showed a clearer response to land use change.

Keywords: Organic carbon, land use, fractionation, labile, carbon pools
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Figure (1) Map and location of Toshan basin in Iran and Golestan province
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Table (2) The results of analysis of variance of land use type treatments (orchard, agricultural, forest
and abandoned), sampling depth (0-10 and 10-20 cm) and their mutual effects on the physical
fractionation of soil organic carbon
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Figure (5) The results of comparing the means of the interaction effects of land use type
treatments (orchard, agricultural, forest and abandoned), sampling depth (0-10 and 10-20 cm) on the
amount of organic carbon in different fractions of soil (Aggregate Fractions) (agricultural treatment:

cotton crop, horticultural treatment: olive grove, forest treatment: intact forest and abandoned

treatment: abandoned forest raspberry lands). Means with the same letters do not have a significant
difference at the five percent probability level.
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Table (3) The results of the analysis of variance of land use type treatments (orchard, agricultural,

forest and abandoned), sampling depth (0-10 and 10-20 cm) and their interaction effects on the
chemical fractionation of soil organic carbon
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Figure (6) The comparison results of the means of the interaction effect of land use type
treatments (orchard, agricultural, forest and abandoned), sampling depth (0-10 and 10-20 cm) on the
amount of extractable organic carbon with a) cold water (20°C) and b) hot water (80°C) (crop
treatment: cotton crop, garden treatment: olive grove, forest treatment: intact forest and abandoned
treatment: abandoned forest raspberry lands; D: depth sampling; D1: 0-10 and D2: 10-20 cm).
means with the same letters do not have a significant difference at the five percent probability level.
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