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The use of beneficial microorganisms to counteract the colony diseases has long been hypothesized and tested by the
scientific community. Research conducted around the world has involved not only microorganisms typical of the bee's
gut microbiome but also environmental strains associated with the ecological niches frequented by bees. Depending on
the target pathogen, the results have often been inconsistent. For instance, when beneficial microorganisms were applied
against Paenibacillus larvae (the agent of American foulbrood), significant reductions in the total number of pathogen
spores were observed; however, these reductions did not translate into a meaningful biological impact, as colonies
continued to exhibit symptoms of the disease. In contrast, when these microorganisms were used to counter Nosema
ceranae, important and significant decreases were highlited in both spore counts and vegetative forms counts of the
pathogen, though these effects proved to be short-lived. Research conducted under the Horizon 2020 MSCA No PROBIleMS
project has shown that the advantages provided by these microorganisms extend beyond pathogen suppression to include
the activation of the immune system. Of particular interest was the observed increase in vitellogenin accumulation in the
bee's fat body following nutritional supplementation with specific environmental microorganisms. Could this be a key
factor in implementing the application of these microorganisms in apiculture? To test the hypothesis that environmental
microorganisms might play a crucial role in stimulating the immune system, the AGRITECH project evaluated multiple
strains isolated from sunflower (Helianthus annuus) flowers and roots. Their effects on the bee immune system helped
broaden our understanding in this field. This work aims to offer beekeepers and researchers insights into aspects that
are rarely considered when selecting probiotic microorganisms for bee health. This research was carried out under the
European Union Next-Generation Framework (PNRR — Mission 4, Component 2, Investment 1.4 — D.D. 1032 17/06/2022,
CN00000022).



