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Abstract

Microorganisms, defined as microscopic living organisms, possess 
a rich enzymatic content that grants them a versatile metabolism, 
allowing them to adapt to a wide range of ecosystems, including 
those with extreme conditions. Due to their diverse characteristics, 
they perform multiple activities, with their role in biogeochem-
ical cycles standing out, giving them a fundamental role in the 
functioning of the planet. The contribution of microorganisms to 
environmental health is positive. They are involved in the degra-
dation, transformation, and recycling of organic matter, as well 
as in its mineralization and nitrogen fixation, phosphorus solu-
bilization (such as PGPR), suppression of soil pathogens, degra-
dation of toxic substances (many from pesticides), production of 
bioactive compounds, and the induction of systemic resistance in 
plants, among other functions. These activities align with strate-
gies that can help achieve many of the Sustainable Development 
Goals [SDGs], such as zero hunger, good health and well-being, 
clean water and sanitation, affordable clean energy, climate action, 
life below water, and life on land. However, the contamination of 
the land by multiple human activities, including the practice of 
aggressive agriculture, with excessive use of chemically synthe-
sized agricultural inputs, has caused degradation of soil and water, 
eutrophication of surface and groundwater, accumulation of toxic 
metals in the soil, affecting beneficial microorganisms. Fortunate-
ly, beneficial microbiota, isolated from different types of natural 
and cultivated systems, selected, scaled and formulated, have po-
tential as microbial inoculants and bioinputs for the improvement 
of agricultural production and environmental protection, which 
has opened the possibility of an increasingly growing bioecon-
omy. Furthermore, if one considers that, in the last 5 years, the 
prices of agricultural inputs have increased considerably, the use 
of beneficial microorganisms gains greater importance. Current 
research has shown that an application with a low dose of chemi-
cal synthesis fertilizers in combination with efficient microorgan-
isms and organic matter is similar to the application of a full dose 
of synthetic inputs, but the combination becomes relevant when 
it is reflected in the improvement of soil structure, pH, pathogen 
control, water retention, improvement of crop quality with less 
application of chemically synthesized pesticides, reasons why, the 
contribution of microorganisms to health, soil fertility and safety 
food is huge.
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