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2. Horizontal gene transfer
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A Brief Overview of the Environmental Impacts of Biofertilizer Application and
their Role in the Dynamics of Soil Microbial Communities
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Abstract

Although chemical fertilizers have significantly increased the quantitative yields of agricultural products,
they have also led to considerable environmental consequences, including soil and water pollution and potential
human health hazards. In this context, biofertilizers—based on beneficial microorganisms—have emerged as
sustainable and environmentally friendly alternatives. However, evidence suggests that the improper or
uncontrolled use of biofertilizers may also pose risks to the ecological sustainability of soil. These risks include
horizontal gene transfer and the potential transformation of non-pathogenic strains into pathogenic ones,
competition between inoculated species and native populations, and disruption of the balance within soil
microbial communities. Moreover, the long-term impacts of biofertilizers on nutrient cycles and soil
biodiversity have not yet been thoroughly investigated. Therefore, the effective and safe utilization of
biofertilizers requires the development of precise production and application standards, prioritization of native
strains, continuous monitoring of microbial dynamics, and the establishment of legal frameworks grounded in
scientific evidence.
Keywords: Biodiversity, Gene transfer, Microorganism.
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