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Abstract

Soil biological properties are recognized as the first responders to environmental changes and play a vital and
central role as indicators of soil ecosystem health. This study aims to investigate the biological properties of soils
under different agricultural management practices in Golestan Province, focusing on two land uses with varying
tillage and residue management systems: (I) conventional tillage and (I1) conservation agriculture. Soil samples
were collected from a depth of 0—20 cm, transferred to the laboratory, and evaluated based on standard methods
for biological characteristics. The results revealed significant differences in soil biological properties under
different management practices. In conservation agriculture, soil microbial biomass carbon, microbial population,
biomass nitrogen, and microbial respiration increased by 353%, 59%, 37%, and 52%, respectively, compared to
conventional tillage. Additionally, organic carbon, total carbon, and total nitrogen increased by 40%, 46%, and
62%, respectively, compared to conventional tillage. These findings highlight the positive impact of conservation
agriculture, even in the short term, on enhancing soil biological properties.

Keywords: Soil Quality, Conservation Agriculture, Conventional Tillage, Soil Biological Properties, Golestan
Province
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