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Abstract 

 

The aerial surfaces of plants, or phyllosphere, represent unique and wide habitats for microbial communities, which 

play a key role in plant growth and adaptation to adverse conditions. The phyllosphere microbiota is composed mainly 

of bacteria and fungi, and less frequently are present viruses, cyanobacteria, and protozoans. Leaf-inhabiting fungi and 

bacteria are important, but often overlooked component of biodiversity studies. To understand their diversity and 

function in relation to plant species and climate, the phyllospheres of five phylogenetically diverse ornamental plant 

species (Vinca minor, Aster dumosus, Chrysanthemum indicum, Stachys lanata, and Sedum spectabile) were analyzed 

under indoor and outdoor conditions. For both environment, Stachys lanata showed the lowest absolute abundance and 

diversity of fungi and bacteria, while Aster dumosus had the highest abundance and the diversity of fungi in comparacy 

to the other four plant species. Fungal isolates were abundantly ascomycetes and predominated by commonly known 

endophytic genera, such as Penicillium, Aspergillus, Alternaria, Rhizopus, and Fusarium. In the outdoor environment 

was a smaller proportion of shared fungal genera among the five different plants, in comparacy to indoor controlled 

greenhouse. For a better knowledge of the impact of plant species, UV radiation, variable temperature, nutritional 

resources, and relative humidity on microbial biodiversity, fungal genera from inside and outside cultivated species 

were identified. 
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The phyllosphere microbiota comprises all 

microorganisms living on the aerial or above-

ground plant parts, including leaves, stems, 

flowers, and fruits, with leaves as the most 

dominant part. The phyllosphere microbiome is 

composed of bacteria, filamentous fungi, yeasts, 

algae, viruses and, less frequently, protozoa and 

nematodes (Bashir I. et al, 2021; Lemanceau P. et 

al, 2017). The leaf surface is a large and extremely 

diverse habitat for various microbial organisms, 

including bacteria and fungi, and estimated to 

exceed 108 km2 and around 60% of the biomass 

across all taxa on Earth (Bao L. et al, 2019; 

Koskella B, 2020). Moreover, it is estimated that 

phyllosphere bacterial abundance may exceed 1062 

cells globally, and it is much higher than that of 

fungi (Jia T. et al, 2020). The leaves colonization 

by microorganisms starts at seedling emergence 

and, in the case of perennial plant species, it starts 

again every year at bud burst by means of 

horizontal propagation from various environmental 

sources (Jia T. et al, 2020; Lemanceau P. et al, 

2017). The phyllosphere is an open system and 

microbes can invade plant leaves by migration 

from the atmosphere, soil, other plants, insects, and 

animals. The microbial populations from the aerial 

habitat of plants are involved in functional 

processes as large in scale as the carbon cycle, 

nitrogen fixation, and degradation of organic 

pollutants, pesticide residues (Lipsa et al, 2015). 

The microbial inhabitants structure of this 

heterogeneous habitat is influenced by host plant 

and numerous environmental parameters including 

ultraviolet radiation, air pollution, relative 

humidity, nutrients availability and temperature 

fluctuations (Vorholt J.A., 2012). In case of leaf-

associated fungal communities, Mahnert A. et al 

(2018) identified for instance land use, host 

genetics, tissue age or host defense compounds as 

important factors which play a role in the fungal 

diversity of phyllosphere.  

To study the variability of the microbiome 

of indoor and outdoor plants in relation to plant 

species and environment we selected different 

ornamental plant species grown in the greenhouses 

and on experimental fields from Iasi University of 

Life Sciences.  

 

MATERIAL AND METHOD 

 
The biological material (leaves) necessary 

for microbiological analysis regarding the 


