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Abstract

In developing countries, the decline in air quality due to urbanization and industrialization has become
increasingly concerning, particularly with the rise in bioaerosols — airborne particles of biological origin.
This poses significant threats to public health and the environment. While various technologies exist to
address this issue, none offer a foolproof solution. In light of this, there's a growing interest in natural
remedies such as "forest bathing." Understanding the microbial diversity in natural environments,
particularly in plants with antimicrobial properties, could offer valuable insights into combating
bioaerosols naturally. Certain plant species have demonstrated an ability to influence specific bacterial
compositions, suggesting their potential impact on bioaerosols. The present study aims to examine the
variability in the bacterial community of bioaerosol collected from fields having different species/ varieties
of Ocimum [two varieties of O. sanctum (CIM-Aayu and CIM-Angana)] and O. kilimandscharicum (Kapoor).
The result shows that the total culturable bacterial units in bioaerosols were lowest at CIM-Aayu. Samples
collected from traffic junctions and building areas were high in bacterial concentration and showed a
different bacterial community structure. CIM-Aayu cultivated area demonstrated a high richness and
lower Simpson and Shannon index with a distinctive metabolic profile compared to the other two
Ocimum-cultivated sites. The bioaerosol collected from the CIM-Angana and CIM-Kapoor sites exhibited
a dominance of the Aeromonas genus. In contrast, the bioaerosol from the CIM-Aayu site showed the
presence of Pantoea and Pseudomonas genera. Metabolic profiling revealed that the CIM-Aayu site had
a higher prevalence of pathways related to amino acid, carbohydrate metabolism, and environmental
information processing compared to CIM-Angana and CIM-Kapoor. This study observed a distinctive
pattern in the bioaerosol bacterial community across three different Ocimum varieties, enhancing our
understanding of bacterial aerosols in aromatic plant-grown fields and also holding the potential to shed
light on interactions between aromatic plants and bioaerosol.
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