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Article Info Abstract
Article type: Background and Objectives: The impact of grazing on the carbon cycle in
Research Full Paper mountain rangelands depends on various factors, including management practices

and environmental conditions. However, the effects of grazing on carbon stocks

remain uncertain due to challenges in tracking small changes in rangeland carbon
Received: 27.12.2022 stocks, lgck of basgline inff)rmati'on, and limited 10ng—term grazing managemegt
Revised: 20.02.2023 data. This study aims to investigate the relationships between plant and soil
Accepted: 05.03.2023 parameters and organic carbon storage in a 10-year-old exclosure in the mountain

rangelands of Asadabad, Hamadan.

Methodology: Two study sites, one under grazing and the other under a 10-year-

Article history:

Keywords: old exclosure, were selected in a manner that minimized the gradient effect of
carbon sequestration, ecological and biological factors. Vegetation and topsoil samples were collected
range management, along two 100-meter transects at 20-meter intervals, resulting in a total of 10 plots
species richness, in each area. Vegetation parameters, including percentage cover, diversity

Species evenness. (Simpson index), evenness (Shannon-Wiener index), and richness (Margaluf

index), were calculated using Past 4.03 software. Soil organic carbon, phosphorus,
potassium, and nitrogen were measured. Statistical analysis was performed using
SAS V.4.1 software, and the distribution of variables was analyzed using principal
component analysis (PCA) in Canoco 5 software.

Results: The findings revealed higher vegetation cover and plant diversity (richness
and evenness) in the exclosure area. The vegetation cover percentage and species
count in the grazing area were 35.1% and 127, respectively, while in the exclosure
area, they were 67.6% and 139. The carbon stocks in vegetation and soil were
significantly higher in the exclosure area, with values of 83.13 and 74.35 ton/ha in
the soil surface, and 0.00219 and 0.00273 ton/ha, respectively (p < 0.05). The
exclosure area exhibited a significant increase in Simpson diversity index (13.83)
compared to the grazed area (12.63). Additionally, the Margaluf richness index
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showed a significant increase in the exclosure area. Soil phosphorus, potassium, and
nitrogen nutrient measurements indicated an increase of 51%, 25.7%, and 15% in
the exclosure area (p < 0.05). Correlation analysis revealed a significant linear
relationship between organic carbon and phosphorus (r = 0.55) and nitrogen (r =
0.80) (p < 0.05). However, no significant correlation was observed between plant
diversity indices and vegetation organic carbon storage.

Conclusion: The study demonstrated the positive impact of long-term exclosure on
soil and vegetation parameters in mountain rangelands (p < 0.05). Exclosure not
only enhanced plant and soil organic carbon storage but also resulted in increased
soil nutrient levels, vegetation cover, and diversity and richness indices. The
significant increase in plant diversity highlights the suitability of the Simpson index
for evaluating diversity in mountain rangelands. However, the lack of a significant
linear relationship between diversity index and organic carbon stocks in plants and
soils suggests that factors other than plant diversity directly influence carbon stocks
in mountain ecosystems.
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