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EXTENDED ABSTRACT

Objective

Land use change is a key factor that significantly influences the physical, chemical, and biological
properties of soil, potentially enhancing or degrading soil quality and agricultural productivity. This study
aimed to investigate the effects of converting barren lands into olive orchards and rice paddies on various soil
characteristics in the Loshan region of Guilan Province, northern Iran. The main focus was placed on assessing
soil organic carbon stock along with other indicators of soil health and fertility.

Methodology

To evaluate the impact of land use change, soil samples were collected from three land use types—Dbarren
lands, olive orchards, and rice paddies—at a depth of 30 cm. A range of soil properties was measured using
standard laboratory methods. These included organic matter content, nutrient levels (nitrogen, phosphorus,
potassium), aggregate stability, microbial biomass carbon. The collected data were statistically analyzed to
compare soil characteristics among the different land uses and determine significant changes.

Findings

The results revealed that converting barren land into agricultural uses—specifically olive orchards and
rice paddies—Iled to substantial improvements in key soil properties. Organic matter content increased from
0.46% in barren soils to 1.30% in olive orchards and 1.79% in rice paddies. Total nitrogen levels and
microbialactivity significantly increased in rice paddies, while olive orchards showed notable improvements
in aggregate stability and cation exchange capacity.
Furthermore, both rice paddies and olive orchards exhibited enhanced biological activity, as evidenced by
higher microbial biomass carbon, indicating more active microbial communities and faster decomposition of
organic matter. Improvements in soil physical structure were also observed, including aggregate stability in
cultivated lands compared to barren soils. These positive changes suggest that land use conversion
simultaneously benefits the physical, chemical, and biological dimensions of soil health.

Conclusion

The transformation of barren land into rice paddies and olive orchards results in meaningful
enhancements in soil quality. These improvements include higher organic matter and nutrient content,
improved soil structure, increased biological activity, and greater soil organic carbon storage all of which
contribute to increased agricultural productivity and long-term sustainability of farming systems. Therefore,
strategic and informed land use planning is recommended as an effective approach to improve soil health,
conserve natural resources, and mitigate the impacts of climate change.
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