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The Effect of Biological and Chemical Phosphorus Fertilizers and Replacement Intercropping
Ratios on Soil Microbial Indices in an Intercropping System of Ajowan (Trachyspermum ammi) and
Coronilla (Securigera securidaca) in Mamasani County
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Abstract

A two-year field experiment (2021-2022 and 2022-2023) was conducted in the Fahlian region of Mamasani
County to investigate the effects of biological and chemical phosphorus fertilizers and different substitution
ratios on soil microbial indices in an intercropping system of Ajowan (Trachyspermum ammi L) and
Coronilla (Securigera securidaca). The application of 100% phosphate chemical fertilizers, 50% phosphate
chemical fertilizers + phosphate-solubilizing bacteria, 50% phosphate chemical fertilizers + mycorrhizal
fungi, and 50% phosphate chemical fertilizers + phosphate-solubilizing bacteria + mycorrhizal fungi and
control (without the use of phosphate fertilizers, bacteria, and fungi) at 5 levels was considered as the first
factor, and the Intercropping system was also considered at 5 levels with a ratio of 50:50, 67:33, and 33:67
percent of pure Ajowan and Coronilla crops as the second factor.The results revealed that the main effects
of the year, cropping system, and fertilizer, as well as the interaction between the cropping system and
fertilizer, on basal respiration were significant at the 1% level. The highest basal respiration rate (95.64 mg
CO./kg/day) was obtained from the intercropping treatment with a ratio of 1 Ajowan to 2 Coronilla and the
combined application of 50% phosphorus fertilizer + bacteria + fungi. For substrate-induced respiration,
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the highest value was observed in the combined fertilizer treatment (fertilizer + bacteria + fungi). In general,
the findings of this research indicate that a 50% reduction in chemical phosphorus fertilizer application,
combined with inoculation of phosphate-solubilizing bacteria and mycorrhizal fungi, particularly within
the caraway and common vetch intercropping system, can enhance soil microbial activity and population,
thereby improving soil health and fertility.
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