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Abstract

Soil plays a pivotal role in agricultural sustainability and carbon sequestration. This study investigated the long-term
effects of different fertilizer management practices on soil biological and carbon indicators—including soil organic
carbon (SOC), microbial biomass carbon (MBC), soil microbial respiration (SMR), and B-glucosidase enzyme activity
(BG)—in a wheat—corn rotation system over seven years at two soil depths (0-15 cm and 15-30 cm). Six fertilizer
treatments were evaluated: unfertilized control (CO), chemical fertilizer (NPK), farmyard manure (MF, MNF), urban
waste compost (CF, CNF), and uncultivated reference soil (RE). Results demonstrated that integrated treatments (CNF
and MNF) significantly increased SOC, BG, and SMR compared to other treatments. In contrast, RE and CO
treatments exhibited the lowest values. These findings highlight the synergistic role of organic and chemical
fertilizers in enhancing soil biological processes and carbon dynamics. Thus, integrated fertilizer application is
recommended as an effective strategy for improving soil health and wheat production sustainability in semi-arid
regions.

Keywords: Fertilizer management, Wheat, Soil organic carbon, B-Glucosidase enzyme, Microbial respiration



