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Phyllosphere microorganisms, residing on the leaf surfaces, are unique particles with essential functions, such
as promoting plant growth and degrading environmental pollutants. Therefore, understanding the characteristics
of particles on leaf surfaces and the phyllosphere bacterial community is vital for studying plant-environment
interactions and selecting suitable green plant species for urban parks. Materials and methods In this study,
we focused on three plant species (holly, ligustrum, and cherry) in the urban parks of Qingdao. Environmental
scanning electron microscopy was used to observe the microstructure of the leaf surface, and the 16S rRNA
Illumina high-throughput sequencing was performed to analyze the diversity of phyllosphere bacterial community.
Results The dust retention ability of the three plant species was ranked as holly >ligustrum > cherry, with lower
particle quantities on leaf surfaces during spring compared to other seasons. Seasonal variations were observed
for fungi on leaf surfaces, with an abundance of spores in spring and summer, and filamentous fungi dominating
in autumn and winter. There were significant differences in phyllosphere bacterial community of three plant
species. The richness of phyllosphere bacteria was holly >ligustrum >cherry, and it was lowest in summer.
However, the Proteobacteria and Cyanobacteria were the dominant phyla, the dominant species were norank _
f_nmorank_o__Chloroplast, Sphingomonas, Acinetobacter, Hymenobacter. Discussion The micromorphological
characteristics of leaves surface are affected by season, leaf age and the accumulation of particles. The ability of
the dust retention was shrubs >trees, evergreen plants >deciduous plants. It is because the leaves of the shrubs
are close to the ground, and the leaves are affected by the dust on the ground easily. On the contrary, the trunks of
the trees are tall, and the particles on the leaves are blown away by the wind easily and settle on the surface leaves
of the shrubs. The accumulation of particles on the leaves of evergreen plants was large because the leaves were
exposed to the air for a long time. The leaves of deciduous plants wither in winter, and the particles on the leaves
were transferred to the soil with the old leaves, which it had less particles on the leaves surface. The distribution
characteristics of phyllosphere microorganisms were related to urban air quality and air microbial community
composition. For example, the leaves surface was mainly filamentous fungi in autumn and winter, which was
consistent with the large content of fungi in the air aerosol in Qingdao in autumn and winter. In addition, the
phyllosphere of the same plant had a specific microbial community, and the relationship between the abundance
of phyllosphere bacteria and quantity of particles on leaf surface in different seasons was opposite. It indicated
that there was not significant effect of leaves particles retention on the relative richness of phyllosphere bacterial
community. The plant type was the main factor affecting the distribution of phyllosphere microbial community.
Conclusions There were obvious temporal and spatial changes in the morphology of particles on leaf surface
in different plants. The holly and ligustrum had higher dust retention capacity, which might be the optimal
greening plants in urban. Furthermore, the plant species were the fundamental factors affected the distribution
of particles and phyllosphere bacteria, while the season and location were important factors. Recommendations
and perspectives To investigate the micromorphological characteristics of leaves truly and effectively have great
significance for elucidating the relationship between leaf micromorphological characteristics and the growth
of host plants. This study can lay a theoretical foundation for improving urban air quality and optimizing the
selection of urban greening plants.
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Tab. 1 Air quality and pollutant status at sampling locations from 2019 to 2020

F 5 TR AT e 2414 PM, 5 PM,, NO, SO,
Date Temperature/C Relative humidity/ % Quality grade /(ug'm”)  /(ug'm”) /(ug'm>) /(ug-m>)
2019-04-15 15 68 R 55 12 60 17 3
Moderate
ﬂ“zg u
2019-07-20 31 68 . BETSR 100 75 83 14 3
Lightly polluted
=
2019-10-15 13 56 55 10 61 15 9
Moderate
B e Yu
2020-01-15 7 51 BTG5 268 221 290 98 40

Heavily polluted

AQIUAZ TR, HARBR R 2 T e .
AQI: Air Quality Index, the higher its value, the worse the air quality.
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Fig. 1 Leaves shapes of holly, ligustrum and cherry
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Fig. 2 Scanning electron microscope image of micro-morphological characteristics in different seasons of holly leaf surface
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Fig. 3 Scanning electron microscope image of micro-morphological characteristics in different seasons of ligustrum leaf surface
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a: GRMME; b HFMME; o BEEEAE.

a: spring cherry; b: summer cherry; c: autumn cherry.
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Fig. 4 Scanning electron microscope image of micro-
morphological characteristics in different seasons of cherry
leaf surface
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Fig. 5 Abundance of phyllosphere bacteria at phylum level in
different seasons of holly, ligustrum and cherry
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Fig. 6 Abundance of phyllosphere bacteria at genus level in different seasons of holly, ligustrum and cherry
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