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The phyllosphere comprises all the aerial parts of the plant and it has been estimated that each leaf supports a microbial community that

includes a multitude of different microorganisms.

The World Health Organization (WHO) has identified air pollution as a primary source of mortality, with 4.2 million premature deaths

attributed to it in 2019 alone. Pollutants can be adsorbed or absorbed by the leaves, and a variety of microorganisms can be selected and may

use the organic pollutants as a carbon or energy source, such as naphthalene or other polyaromatic hydrocarbons.
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INTRODUCTION

METHODOLOGY
OBJECTIVES

Factors influencing
spatial and temporal

variability of 
phyllosphere
microbiome

Microbial ecosystem
service: degradation of 

PAHs

In situ experiment: 
inoculum of PAHs

degraders to enhance the 
urban air quality

4,6 km

3,4 km

7,9 km

Leaves-washing with a washing solution (EDTA, 
TrisHCl, Tween 20), sonication and agitation

Filtering the washing solution with a 0.45µm 
nitrocellulose filter

Cutting the filter in half

Performing the DNA extraction with half filter, to 
extract genomic DNA

PCR amplification using two target genes: 16S rRNA 
for bacteria and ITS1 for fungi

Metagenomic sequencing with miSeq Illumina 
technology on the two different amplicons

Bioinformatic analysis on samples, to assign
taxonomy with ASVs and calculate α and β diversity

RESULTS

BACTERIA FUNGI

CONCLUSIONS AND FUTURE PERSPECTIVE 
The RDA model of bacterial community demonstrated that the plant type is the primary determinant of microbiome variability, followed by location type and season. Deciduous and 

evergreen plants exhibited pronounced differences, as did urban and extra-urban parks, with high statistical significance. 

The RDA model for fungal community revealed that the location type is the most significant factor influencing fungal variability, followed by the plant type. Post hoc tests indicated that 

urban roads and extra-urban parks exhibited the greatest diversity, with statistical significance. 

VARIABLE 

(RDA)

BACTERIA (P) FUNGI (P)

Location *** ***

Plant type *** *

Season ** ND

Model *** ***

LOCATION   

(Post Hoc)

BACTERIA (P) FUNGI (P)

Fulvio Testi vs. Indro Montanelli *** *

Fulvio Testi vs. Parco Nord *** *

Indro Montanelli vs. Parco Nord ***

PLANT TYPE

(Post Hoc)

BACTERIA (P) FUNGI (P)

Edera vs. Magnolia *** **

Acero vs. Magnolia *** ND

Acero vs. Platano ND

Acero vs. Edera *** ND

Edera vs. Platano ND

Magnolia vs. Platano *** ND

Season   

(Post Hoc)

BACTERIA (P) FUNGI (P)

Winter vs. Spring *** ND

LEGEND
W: Winter

SP: Spring

F: Fulvio Testi

N: Parco Nord

IM: Indro 

Montanelli

HED: Hedera

helix

MAG: Magnolia 

grandiflora

ACE: Acer 

platanoides

PLA: Platanus x 

acerifolia

*** (High significant, p<0,001) **(medium significant, p<0,01)) 
*(significant, p<0,05) .(marginally significant, p<0,1) 


