Microbial activity and incidence of sudden death syndrome in soybean, in response to the intensification of agricultural systems
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In Argentina, agricultural systems have experienced a process of simplification of rotation, with predominance of soybean monoculture and autumn-winter fallow, causing soil degradation and diminishing biodiversity. Consequently, microbial communities undergo changes in their structure, and the biological functions and processes involved are altered. In these systems, diseases caused by soil fungi have increased, such as sudden death syndrome (SDS) in soybean, caused by a complex of species of the genus Fusarium. The pathogens causing SDS have asymptomatic hosts, which are alternative to wheat and maize, consequently, the rotation with these crops would be not effective for the control of the disease. However, the increased carbon input in soil from this sequence creates favorable conditions for increasing microbial soil communities, which could contribute to reducing the incidence of certain diseases. With the objective of evaluating the relationship between soil microbial activity and the incidence of SDS in soybean in response to agricultural intensification, soil samples were taken (0-10 cm) from two crop sequences: S-S and M-S-T/S (S: soybean, M: maize and T: wheat) from INTA EEA Oliveros (Santa Fé, Argentina) field trial. Biomass carbon (MBC), microbial respiration (MR), hydrolysis of fluorescein diacetate (FDA), acid phosphatase (AP), dehydrogenase activity (DHG), and glomalin related soil proteins (GRSP) were quantified. No significant differences were recorded for MBC and MR between sequences. FDA, AP and DHG, together with GRSP, were higher and significantly different in the sequence with inclusion of grasses (M-S-T/S), compared with monoculture (S-S). The incidence of SDS was not significantly different between S-S (7%) and M-S-T/S (5%). Isolates of species responsible for causing SDS corresponding to clade 2 of the Fusarium solani complex were obtained. M-S-T/S sequence showed higher microbial activity than monoculture, evidencing the positive effect of crop rotation on the microbiological properties of the soil. However, crop rotation did not significantly reduce the incidence of the disease with respect to monoculture. Given the low incidence values recorded, these results indicate a trend that should be confirmed with further evaluations.
