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Conclusion: The presence of plant species such as Persian melon effectively increases

carbon sequestration in the soil and can be used as an efficient solution to reduce global
warming.
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Introduction

Soil carbon sequestration is considered one of the most effective strategies for mitigating climate
change and improving the environmental quality of natural ecosystems. Vegetation, as a key
component of the carbon cycle, plays a crucial role in carbon stabilization through photosynthesis, the
input of organic residues into the soil, and the enhancement of carbon pool stability. In this context,
native and drought-resistant species in arid and semi-arid regions, due to their specific ecological
traits, can significantly contribute to the enhancement of soil carbon storage.

Objective

The objective of this study was to evaluate the impact of Prosopis cineraria tree cover on soil carbon
sequestration in the Telesiah region of Jiroft County. Additionally, the study aimed to compare the
amount of soil carbon stored under tree canopies with that in areas lacking vegetation cover.

MaterialsandMethods

This research was conducted using a completely randomized sampling design. Soil samples were
collected from two depths (0-15 cm and 15-30 cm) in two different areas: under the tree canopy and
in control sites without tree cover. After preparation, the samples were analyzed to determine the
organic carbon content through the wet oxidation method, and the bulk density was measured.
Subsequently, soil organic carbon per unit area was calculated based on these measurements. Data
analysis was performed using independent t-tests and one-way analysis of variance (ANOVA) through
SPSS software.

Results

The results indicated that the amount of soil carbon sequestration under the canopy of P. cineraria was
significantly higher than in the control area (p<0.05). In the 0-15 cm soil layer, carbon sequestration
was measured at 4.39 tons per hectare, while in the 15-30 cm layer, it reached 9.07 tons per hectare. In
contrast, the corresponding values in the control area were 1.05 and 3.83 tons per hectare, respectively.
A significant difference was also observed between the different soil depths, with deeper layers
exhibiting higher carbon storage.

Discussion

The findings demonstrate that the presence of native species such as Prosopis cineraria enhances soil
properties, particularly organic matter content and carbon storage capacity. This improvement can be
attributed to increased input of plant residues, extensive root system development, and higher
biological activity in the soil. Furthermore, the notable difference in carbon storage between soil
depths suggests greater carbon stability in the deeper layers.

Conclusion

This study underscores the importance of expanding native vegetation cover to increase soil carbon
sequestration in arid and semi-arid ecosystems. The use of resilient species like P. cineraria is
recommended as an effective strategy for ecosystem restoration projects and climate change
mitigation. Future research should focus on long-term monitoring and modeling of carbon dynamics
across different spatial and temporal scales.
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