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The use of intensive non-sustainable agricultural practices for satisfying global food demand is degrading the agro-
ecosystems, leading to their inability to produce efficient and equitable sources of calories. Microbial communities
play an important role in the improvement of soil fertility and plant development; thus, the genetic and metabolic
diversity of microbiota in agro-ecosystems is a promising alternative for designing microbial inoculants to not
only produce enough food but also mitigates the economic, health, social, and environmental issues caused
by conventional agriculture. This Special Issue has been launched to compile and inspire high-impact recent

advancements on bioprospecting beneficial microorganisms as a sustainable strategy to warranty global food

security.

The global human population — estimated to reach 10 billion peo-
ple in 2050 - projects to increase the current food production by 70-
100% (FAO, 2018). At present, to meet these future needs of food,
farmers are implementing intensive agricultural practices, i.e. planting
densities, tillage methods, irrigation schedules, synthetic agro-inputs
for plant growth and phytosanitary control (Diaz-Rodriguez et al.,
2019). Intensive agriculture has led to high pressure in land use,
leading to soil salinization, desertification, erosive events, greenhouse
gas emissions, eutrophication, and loss of microbial diversity (Ibarra-
Villarreal et al., 2020). This pressure induces unfavorable biotic and
abiotic conditions in agro-ecosystems, causing 50% losses in crop yield
worldwide (Kumar and Verma, 2018). For example, approximately 2
million tons of synthetic pesticides are utilized annually worldwide
(Sharma et al., 2019), with only about 0.1% reaching the desired target
(Vega-Vasquez et al., 2020). Similarly, the use of nitrogen (N) fertiliz-
ers has increased by 7.4 times; however, the yield has increased only
2.4 times in the same period, suggesting that crops have reduced their
ability to use N efficiently (Hirel et al., 2011). The use of intensive non-
sustainable practices increases the economic, health, social, and envi-
ronmental costs of agriculture. Thus, in recent years, global society has
faced new challenges related to the development of sustainable alterna-
tives for satisfying high food demand.

Currently, microbial inoculants are gaining importance, which are
eco-friendly and sustainable bio-products containing live microorgan-

isms that, when applied to seeds, plant surfaces, or soil, colonize the rhi-
zosphere or plant tissues for promoting growth by increasing the supply
or availability of primary nutrients to the host plant or controlling the
colonization of phytopathogens (Villarreal-Delgado et al., 2018; de los
Santos-Villalobos et al., 2018). The global interest in this type of bio-
products is noted since their international market has been valued at
over US $ 1.72 billion in 2014, which is expected to reach US $ 4.17
billion by 2023, with an annual growth rate of 9.9% (Timmusk et al.,
2017).

Microbial inoculants, and their interaction with the native micro-
biota and crops, are involved in several vital ecosystem processes, such
as organic matter decomposition, soil structure and fertility, nutrient
cycling, plant growth regulation, and biocontrol of pest and diseases
(Chavez-Diaz et al., 2020). However, the success of these microbial in-
oculants in agro-ecosystems can be increased by studying the genetic
and metabolic diversity of their microbial strains, and the interaction
with i) plant genotypes, ii) crop phenological stages, iii) exposure to
disease-suppressive soils, iv) root exudate compositions, v) plant hor-
mone signaling, vi) native microbiota, vi) agricultural practices, vi) soil
and climatic conditions, among others (Valenzuela-Aragon et al., 2019).

Since microorganisms contained in microbial inoculants interact
and increase the crops yield, more precise bioprospecting and integra-
tive studied — based on recent scientific advancements — of promising
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microbial strains will lead to the design of innovative and more effi-
cient microbial inoculants for contributing to food security worldwide.

As guest editors, we are confident that this Special Issue (through
original research papers, reviews, genome announcements, or draft
genomes) will compile and also inspire high-impact research activities
with novel insights of broad interest and great importance on the role of
often untapped microbiota in agro-ecosystems for providing sustainable
alternatives to warranty global food security.
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