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Vegetation degradation and declining soil quality are among the most significant
consequences of overgrazing, recurrent droughts, and unsustainable land-use practices in
rangeland ecosystems. Seeding is widely recognized as an effective biological restoration
technique aimed at enhancing vegetation establishment and improving soil quality. This
study was conducted to compare ecological characteristics between a seeded rangeland
with the rangeland species Agropyron elongatum (Host.) Beauv. and Prangos ferulacea
(L.) Lindl. and an adjacent untreated (control) rangeland in the Sepidar rangelands of
Boyer-Ahmad County in 2025.Vegetation attributes, soil surface characteristics, soil
chemical, and biological properties were evaluated. Soil samples were collected from two
depths (0—15 and 15-30 cm), and the data were analyzed using an independent samples t-
test. The results indicated that seeding significantly increased vegetation cover and litter
cover while significantly reducing bare soil compared with the control site (p<0.01). Soil
chemical analyses revealed significantly higher levels of organic matter, cation exchange
capacity (CEC), phosphorus, and potassium in the seeded rangeland than in the control
area (p<0.01). In contrast, electrical conductivity (EC), soil pH, and sodium adsorption
ratio (SAR) did not differ significantly between treatments. Furthermore, biological
indicators, including basal respiration, substrate-induced respiration, microbial biomass
carbon (MBC), microbial biomass nitrogen (MBN), and the microbial biomass C:N ratio,
were significantly greater in the seeded rangeland (p<0.01). Soil depth primarily
influenced several chemical properties, whereas most biological indicators showed no
significant response to depth. Overall, the seeded rangeland demonstrated markedly
improved chemical and biological soil conditions relative to the adjacent control, a
difference that can be linked to enhanced vegetation cover and greater organic matter
inputs. The observed improvements in soil properties and ecological processes were
positively correlated with vegetation establishment. Consequently, seeding represents a
viable and practicable option for the restoration of degraded rangelands across the cold-
climate zones of the Zagros region.

Cite this article: Karimian, V., Farzin, M., Rahimi, R. (2026). Evaluation of Some Ecological Characteristics of Seeded and Adjacent Rangelands
in the Sepidar, Boyer-Ahmad County. Journal of Range & Watershed Management, 79 (3), 345-359. DOI: http//doi.org/

10.22059/jrwm.2026.417319.1881

© The Author(s). Publisher: University of Tehran Press



https://orcid.org/0000-0003-3093-3074
mailto:%20v.karimian@yu.ac.ir
mailto:v.karimian@yu.ac.ir

Journal of Range & Watershed Management, 79 (3), 2026 346

EXTENDED ABSTRACT

Introduction: Rangelands are among the most important terrestrial ecosystems, providing a wide range of ecological
services, including soil conservation, water regulation, carbon sequestration, biodiversity conservation, and forage
production for livestock. However, during recent decades, these ecosystems have been increasingly degraded by
overgrazing, recurrent droughts, unsustainable land-use practices, and growing anthropogenic pressures. Such
degradation has led to a decline in vegetation cover, expansion of bare soil areas, increased susceptibility to erosion,
reduced soil organic matter, and deterioration of overall ecosystem functioning. Consequently, restoring degraded
rangelands has become a critical component of sustainable land management strategies. Among various restoration
approaches, seeding is one of the most widely implemented biological restoration practices aimed at re-establishing
desirable plant species, improving vegetation cover, and enhancing soil quality. The successful establishment of
vegetation can reduce erosion, improve soil protection, increase organic matter inputs, and stimulate soil biological
processes, thereby contributing to ecosystem recovery. Therefore, the present study was conducted to compare a seeded
rangeland with an adjacent untreated (control) rangeland in terms of vegetation characteristics, soil surface attributes,
soil chemical and biological properties in the Sepidar rangelands of Boyer-Ahmad County.

Materials and Methods: The study was conducted in the Sepidar rangelands located in Boyer-Ahmad County,
Kohgiluyeh and Boyer-Ahmad Province, southwestern Iran. To evaluate the effectiveness of seeding as a biological
restoration practice, a seeded rangeland and an adjacent untreated control site with similar climatic, topographic, and
geological conditions were selected. Vegetation and soil surface assessments were carried out using standard rangeland
monitoring techniques. Measured surface indicators included vegetation cover, litter cover, bare soil, rock, and gravel
cover. Soil samples were collected from two depths (0—15 cm and 15-30 cm) in both sites. Soil chemical properties
measured were electrical conductivity (EC), pH, calcium carbonate equivalent (CCE), soil organic matter (SOM), cation
exchange capacity (CEC), phosphorus (P), potassium (K), sodium (Na), calcium (Ca), magnesium (Mg), chloride (Cl),
and sodium adsorption ratio (SAR). Biological indicators included basal respiration, substrate-induced respiration,
microbial biomass carbon (MBC), microbial biomass nitrogen (MBN), and the microbial biomass C:N ratio. Data were
statistically analyzed using independent-samples t-tests to evaluate differences between the seeded and control sites.

Results: The results demonstrated that seeding significantly influenced several ecological characteristics of the
rangeland ecosystem. Vegetation cover and litter cover were significantly higher in the seeded site than in the control
site, whereas bare soil cover was significantly reduced (p<0.01). These findings indicate the successful establishment of
seeded species and the enhancement of soil surface protection against erosive forces. Significant improvements were
also observed in several soil chemical properties following seeding. Soil organic matter, cation exchange capacity,
phosphorus, and potassium concentrations were significantly higher in the seeded rangeland than in the adjacent control
area (p<0.01). Soil organic matter increased by approximately 61%, while cation exchange capacity increased by nearly
25% in the seeded site. Likewise, phosphorus and potassium concentrations exhibited substantial increases, reflecting
enhanced nutrient cycling and improved soil fertility. In contrast, no significant differences were detected in EC, pH,
magnesium, chloride, or SAR between the two sites. The absence of significant changes in salinity-related parameters
suggests that seeding improved soil quality without adversely affecting soil chemical balance. Soil depth significantly
influenced EC, calcium carbonate equivalent, and chloride concentrations, which were generally higher in the deeper
soil layer. The most pronounced effects of seeding were observed in soil biological properties. All measured biological
indicators, including basal respiration, substrate-induced respiration, microbial biomass carbon, microbial biomass
nitrogen, and the microbial biomass C:N ratio, were significantly higher in the seeded rangeland than in the control site
(p<0.01). Basal respiration and substrate-induced respiration increased by approximately 90% and 71%, respectively,
indicating enhanced microbial metabolic activity. Similarly, substantial increases in microbial biomass carbon and
nitrogen reflected greater microbial abundance and activity in response to increased organic matter inputs and improved
habitat conditions. These findings demonstrate that soil microbial communities responded strongly to vegetation
restoration and played a key role in accelerating nutrient cycling processes. Unlike many chemical properties, most
biological indicators did not differ significantly between soil depths, suggesting that the positive effects of seeding on
soil biological functioning extended throughout the upper 30 cm of the soil profile. Overall, the results indicate that
improved vegetation cover initiated a positive ecological feedback mechanism involving increased litter accumulation,
enhanced organic matter inputs, improved soil fertility, and stimulated microbial activity, ultimately contributing to
ecosystem recovery and improved rangeland functioning.

Conclusion: Overall, the seeded rangeland supported greater vegetation cover and litter accumulation, reduced bare soil
exposure, and improved chemical and biological soil conditions relative to the control. Vegetation establishment was
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positively associated with enhancements in several soil properties and ecological processes. The markedly stronger
response of biological indicators suggests that microbial communities are particularly sensitive discriminators of
management-induced differences between the two sites. Taken together, these findings identify seeding as a promising,
low-cost intervention for the restoration of degraded rangelands in the cold-climate zones of the Zagros.

Keywords: Seeding, Vegetation Cover, Microbial Biomass, Sepidar Rangelands, Boyer-Ahmad County.
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