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Effects of shrubland degradatio d conve

Soil Properties

on to grassland and cropland on

Abstract
Introduction: Vegetation, as‘e of the fund onents of terrestrial ecosystems, plays a crucial role in maintaining
ecological processes, conserving biogiiyersity, an soil functions. The type and composition of plant communities directly
influence the physwa‘r‘lcal an i les of soil through their effects on nutrient cycling, litter production, soil
moisture and temperatur‘egula i i
primary source of organic mattegin
soil structure. Natural vegetation
forests and various rangel
represent one of i

ation types such as grasslands and shrublands. Among rangeland vegetation types, shrublands
plant communities. The shrub canopy can improve soil quality by moderating soil temperature and
moisture, increasing litt ulation, and providing favorable conditions for soil biological activity. Changes in vegetation cover
resulting from human 1es, which disrupt nutrient cycling, are among the most important factors contributing to declines in soil
quality an cti n semi-arid regions, shrublands are among the dominant and most important vegetation types and play a
crucial role taining the stability of soil nutrient cycles. Although numerous studies have investigated the effects of different
vegetation t soil properties, information on the impacts of shrubland conversion to other land-use types on the physical,
chemical, and ogical properties of soils remains limited.

Methods: To investigate the effects of land-cover types on soil properties, preliminary surveys and field visits were conducted, and
sections of the aforementioned lands were selected that were contiguous with each other and showed minimal differences in elevation
above sea level, minimal variation in slope percentage, and slope aspect. Accordingly, in each study habitat, three 1-hectare plots were
selected with a minimum distance of 500 m from each other. In each 1-hectare plot, four soil samples (30 cm x 30 cm) were collected
from depths of 0-10, 10-20, and 20-30 cm. In total, 36 soil samples were collected from each habitat and transferred to the laboratory
for analysis. To assess the normality of the data and the homogeneity of variances, the Kolmogorov—Smirnov and Levene's tests were
applied, respectively. Soil properties under different land-use types were analyzed using two-way analysis of variance (ANOVA).
When statistically significant differences were detected (p < 0.05), Duncan's multiple range test was used for mean comparisons.
Results: The results of the analysis of variance indicated a statistically significant difference in most soil properties among the studied
habitats. The obtained results showed that the lowest values of bulk density, sand, and silt belonged to the shrubland habitat. The
maximum value of porosity was observed in shrubland, while the minimum value was recorded in cropland (barley). In addition,
shrubland and cropland (barley) habitats showed the highest and lowest values of soil aggregate stability and clay content, respectively.
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Furthermore, the highest soil temperature was observed in the cropland (barley). Overall, the highest values of soil chemical properties,
including pH, EC, organic carbon, total nitrogen, phosphorus, potassium, calcium, and magnesium, were observed in the shrubland
habitat, whereas the lowest values of these indices were mainly associated with the cropland (barley). In contrast to other indices, the
C/N ratio showed its highest value in the cropland (barley). The highest abundance and biomass of all ecological groups of earthworms
were observed in the shrubland habitat, and these values significantly decreased following the conversion of this habitat to grassland,
cropland (wheat), and cropland (barley). This reduction was more pronounced in the epigeic and anecic groups, such that their
abundance in the lower soil layers of croplands reached zero. In contrast, endogeic earthworms were present at all depths, with their
highest abundance observed at the 20-30 cm soil depth. The highest abundance of nematodes, protozoa, bacteria, and fungi was
observed in shrubland, while the lowest values were recorded in cropland (barley). On average, the density of these organisms in
shrubland was approximately 2—3, 3—4, and 4-5 times higher than in grassland, cropland (wheat) and cropland (barley) respectively.
The highest and lowest values of basal and substrate-induced respiration, as well as microbial biomass (carbon, nitrogen, and
phosphorus), were observed in shrubland and cropland (barley), respectively. Moreover, these indices significantly decreased with
increasing soil depth. In contrast, the qCO. and CAI indices showed their highest values in cropland (barley) and were, on average,
about four times higher than in shrubland.

and soil moisture, and greater aggregate stability, all of which provide a suitable environment for optimal so
agricultural lands, particularly barley fields, showed the highest bulk density and the lowest porosityggnd soil
greater susceptibility to soil degradation and erosion. In terms of chemical properties, the higher conce i

jfmatter and
mat¥er inputs but also
u ts that land-use

ed a similar pattern.
zoa than agricultural

In contrast, the microbial efficiency indices, namely the metabolic ient (qC Carbon Availability Index (CAI), were
higher in agricultural lands, reflecting lower microbial effici
critical role of woody vegetation in maintaining the physical,

respiration and microbial biomass carbon (MBC), nitrogen (MBN), whosphorus (M hed their highest values in shrubland.

ical, and @88l quality of soils. Therefore, conserving woody
. At the same time, in degraded areas affected by
land-use change, replacing or restoring intensive agricultural systemsQgj essful cropping systems, such as wheat cultivation
instead of barley cultivation, may partially improve soil properties soil quality degradation. Consequently, in regions with
similar semi-arid mountainous climates, an integrated management SWgtegy that combines the conservation of remaining woody
vegetation with the restoration of degraded lands through the establishm
effective approach to enhancing soil functioning and |
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