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	The rhizosphere controls the chemistry of plant nutrient uptake in addition to being a crucial component of the plant ecology. Sugars, organic acids, and amino acids are among the exudates secreted by plants that affect soil microbial communities and activity, leading to an increase in microorganisms. These microorganisms either directly or indirectly contribute to the biocontrol of plant diseases or help the plant absorb nutrients from the soil. Both macronutrients and micronutrients are biogeochemically cycled by rhizosphere bacteria, which also control their bioavailability for microorganisms and plants.

Unquestionably the most intricate microhabitat, the rhizosphere is made up of a complex web of soil, plant roots, and a wide variety of bacteria, fungus, eukaryotes, and archaea. Crop growth and yield are directly impacted by the rhizosphere. Rhizosphere conditions that are rich in nutrients promote plant development and yield, and vice versa. Rhizospheres support and safeguard plant development, agricultural output, human and animal health, and other biogeochemical and physical activities that sustain soil health. Through their interactions with plants, microorganisms neutralize harmful substances, fix nitrogen, help plants withstand heat, drought, flooding, and disease; discourage diseases and predators; and enhance nutrient usage efficiency and ecosystem services.

By promoting nutrient cycling (N, P, and C), strengthening plant immunity, and increasing resilience to stressors, the rhizosphere—a dynamic plant-root-microbe-soil interface—acts as a crucial natural engine for soil health and sustainable agriculture, ultimately lowering dependency on artificial inputs. Rhizosphere microorganisms, such as biofertilizers and biopesticides, are therefore seen as promising and profitable strategies for sustainable agriculture. The importance of rhizosphere bacteria in soil nutrients and plant defense induction is summarized in this article.
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