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Soybean is one of the most important grains in Brazil´s economy, being the world´s largest
producer. However, climate change has led to fluctuations in rainy periods, reducing
productivity due to drought. Therefore, it is necessary to employ various technologies to
maintain efficient agriculture, such as the use of growth-promoting microorganisms. The
fungus Pochonia chlamydosporia is known for its nematicidal action and beneficial association
with plants. However, the relation between the fungal inoculation and drought tolerance has
not been evaluated. To investigate this, soybean seeds of genotypes EMBRAPA 48 (tolerant)
and BR 16 (sensitive) were grown in the presence of the fungus under both irrigated and
drought conditions. When the plants reached a water potential of 1.0 MPa, fresh root material
was collected and frozen in liquid nitrogen. Methanolic extracts were subjected to non-
targeted LC/MS analysis, and the resulting profiles were aligned using the XCMS platform to
identify metabolites responsive to the fungus-plant interaction and their relationship with
drought tolerance. Subsequently, the spectra of metabolites altered in response to drought
and fungal colonization were used for identification using the NIST library. Additionally,
targeted LC/MS analysis was conducted for various compounds classified as phytohormones,
proline, polyamines, and phenolic compounds. ABA concentrations in leaves and roots of both
genotypes increased in response to water deficit, while JA and 1-aminocyclopropane-1-
carboxylic acid responded to drought treatment. The metabolic response of plants in the
presence of the fungus varied between evaluated genotypes. Fungal inoculation enhanced
drought tolerance in both genotypes, maintaining leaf turgor. Changes in phenolic compound
pathways correlated with alterations in xylem vessel caliber and hydraulic conductivity in
fungus-exposed plants. Several pathways and compounds were significantly altered in
response to drought and fungal interaction, including metabolites belonging to flavonoid,
flavone, and flavonol biosynthesis pathways. These compounds may also be involved in various
specialized metabolic functions, such as protection against oxidative stress damage and
maintenance of redox homeostasis.
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