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Abstract 

Atmosphere is less explored environment for bioaerosols compared to soil and aquatic ecosystems 
(1,2). Current study presents the composition, diversity, and variability in pathogen concentration of 
airborne bacteria in air samples at 10m above the ground at two locations in a densely populated and 
highly polluted metropolitan city, New Delhi, India from 09 January to 15 February 2024. Illumina MiSeq 
platform was used to analyse airborne bacterial samples with bacterium-specific primers targeting the V3-
V4 region of 16S rRNA gene. Air samples were collected for six hours duration, 3 times in a day during the 
4-phases of the campaign periods each lasting for 4 days. According to meteorological conditions, total 
18 samples were considered in the present study, and classified into three groups, viz., hazy, cloudy and 
clear days. Abundance of airborne bacterial loading over New Delhi varied strongly with air temperature 
(R2=0.52, p<0.001) and incoming short-wave solar radiation (R2=0.53, p<0.001) with a strong positive 
correlation. However, wind direction (R2=-0.45, p<0.01), fine particulate matter under 2.5 micron size 
(PM2.5)(R2=-0.30, p<0.01) and Air Quality Index (AQI)(R2=-0.32, p<0.01) have a negative effect on airborne 
bacterial loading. Warmer eastward wind carried relatively higher abundances of bacteria than that of the 
colder westward wind. Tepidisphaera, Gp6, Treponema, Capillibacterium, Tautonia and Nitrospira are 
present in highest abundance during hazy days. High loading of Acinetobacter, Exiguobacterium, 
Aerococcus and Psychrobacter are noticed in cloudy days, while, Clostridium, Pontibacter, Nocardioides, 
Arboricoccus, Deinococcus and Turicibacter are most abundant in clear days over New Delhi. Human 
pathogens like Bacillus cereus, Acinetobacter lwoffii, and, Clostridium sordellii are present in high 
abundance over New Delhi, causing various respiratory diseases and skin infections. Present study 
highlights high loading of airborne pathogenic bacteria over most populated area in India, which indicates 
alarming condition for human society. 
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