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Abstract: Phyllosphere, an above ground plant surface acts as habitat for microorganisms. Such microhabitat is active having
inadequate nutrient but supports a range of microbial communities, especially fungi, which significantly contribute in plant
health and functioning of ecosystem. The present study investigates the fungal diversity of the phyllosphere associated with
common genera of the family Asteraceae viz. Tagetes, Parthenium, Ageratum, Launaea, Eclipta and Chrysanthemum, widely
distributed across varied agro-climatic regions. The study revealed a rich and diverse assemblage of phyllospheric fungi
dominated by members of the genera Absidia, Mucor, Rhizopus, Alternaria, Cladosporium, Aspergillus, Penicillium, Bipolaris,
Curvularia, Fusarium, Nigrospora etc. along with several sterile mycelia and unidentified forms. Variations in associated fungal
taxa were influenced by host plant species, leaf exudates, leaf surface characteristics i.e. cuticle, stomata type and distribution,
trichomes, surface texture etc. and seasonal factors. Saprophytic fungi viz. Aspergillus sp., Penicillium sp. and some mucorales
genera were found more prevalent than pathogenic forms such as Alternaria sp. and Fusarium sp., indicating their contribution
to maintain ecological balance and nutrient recycling on the leaf surfaces. The findings revealed that selected plants of family
Asteraceae acts as reservoirs of diverse phyllospheric fungi and emphasizes their potential implications in plant disease
epidemiology, biological control and environmental monitoring. Assessment of phyllosphere fungal diversity may contribute to
sustainable plant protection strategies and deeper insights into plant-microbe interactions.
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I INTRODUCTION The diversity and composition of phyllosphere fungal

communities are influenced by several biotic and abiotic factors

Plants in usual habitat acts as complex biological systems
involved a range of diverse microbial communities. The
phyllosphere, an above ground plant surface acts as one of the
largest microbial on the Earth. It contains a variety of
microorganisms including bacteria, actinomycetes, fungi,
yeasts, algae, and viruses that provides a vast ecological niche
as well as collectively influences plant health and productivity
[1]. Among these associated microbes, fungi constitute a
significant and functionally diverse component, occurring as
epiphytes on leaf surfaces or as endophytes within internal
tissues without causing visible harm. Such fungal taxa perform
some important ecological roles such as nutrient recycling,
mutualistic associations, and pathogenic interactions, thereby
influencing plant fitness and ecosystem stability [2].
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including associated microbes, plant species, leaf morphology,
leaf exudates and nutrient availability, microclimate, as well as
seasonal variations, often showing strong host specificity [3].
The family Asteraceae, one of the largest angiosperm families
with more than 1,600 genera and about 25,000 species
worldwide [4], includes economically and medicinally
important genera such as Helianthus, Tagetes, Ageratum,
Artemisia, Parthenium, Tridax, Calendula, Eclipta etc. The
presence of bioactive compounds such as terpenoids,
flavonoids, alkaloids, and phenolics in these plants significantly
influences microbial colonization on leaf surfaces [5,6].
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Despite their importance, phyllosphere fungal diversity in
Asteraceae remains poorly explored, particularly in tropical
regions like India. These fungi may act as pathogens,
antagonists, or contributors to nutrient cycling and plant
growth. The present study aims to investigate the phyllosphere
fungal diversity associated with common genera of Asteraceae
through isolation and identification of leaf-inhabiting fungi,
thereby providing baseline data on fungal ecology, host
specificity, and plant—fungus interactions for improved disease
management and sustainable agriculture.

1. MATERIALS AND METHODS

» Sample Collection

Healthy leaves of selected plant species were collected
aseptically from the Botanical Garden, Deen Dayal Upadhyaya
Gorakhpur University, using sterilized forceps, scissors and
polythene bags. The collected samples were brought to the
laboratory for further analysis [7].

» lsolation and Identification of Fungi

Collected leaf segments are aseptically inoculated on
sterile Petri plates containing Potato Dextrose Agar (PDA)
medium supplemented with streptomycin to inhibit bacterial
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growth. The inoculated Petri plates were incubated at 25+2°C
for 5-7 days under controlled laboratory conditions to allow
fungal growth. Emerging fungal colonies from leaf segments
are sub-cultured onto fresh PDA plates using the hyphal tip
technique to obtain pure cultures. Pure fungal cultures are
identified based on their macroscopic (colony morphology,
colour, texture) and microscopic characteristics (conidia,
conidiophores, hyphae) using standard taxonomic manuals
[8,9].

. RESULT

The investigation of phyllospheric fungi associated with
selected members of family Asteraceae revealed considerable
qualitative variations in fungal communities inhabiting the leaf
surfaces of different host plants. A total of twelve different
fungal genera were isolated from healthy leaves of Eclipta alba,
Ageratum houstonianum, Tagetes erecta, Chrysanthemum
cinerariifolium, Parthenium hysterophorus and Launaea
procumbens (Fig 1). The predominant fungal genera recorded
during the study included Absidia, Mucor, Rhizopus,
Alternaria, Aspergillus, Cladosporium, Curvularia, Fusarium,
Penicillium, Nigrospora, Bipolaris, Colletotrichum and
Trichoderma (Table 1, Fig 2-3).

Fig 1: Leaves Collected for Phyllospheric Mycobiota Analysis: Eclipta alba, Ageratum houstonianum, Tagetes erecta,
Chrysanthemum cinerariifolium, Parthenium hysterophorus, Launea procumbens
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Table 1: List of Phyllospheric Fungi Isolated from Leaves of Different Plant Species of Asteraceae Family

Plant Species Isolated Phyllospheric Fungi

Absidia sp., Mucor sp., Rhizopus sp., Alternaria sp., Aspergillus flavus, A. niger, A. fumigates,
Cladosporium sp., Curvularia sp., Fusarium sp., Penicillium sp., Nigrospora sp., Unifentified
fungi

Eclipta alba

Mucor sp., Rhizopus sp., Alternaria sp., Aspergillus flavus, A. niger, A. fumigates, A. ochraceus,
Cladosporium sp., Curvularia sp., Colletotrichum sp., Fusarium sp., Penicillium sp.,
Trichoderma sp., Unifentified fungi

Ageratum houstonianum

Absidia sp., Rhizopus sp., Alternaria sp., Aspergillus flavus, A. niger, A. fumigates, Bipolaris sp.,

Tagetes erecta Cladosporium sp.,Curvularia sp., Fusarium sp., Penicillium sp., Nigrospora sp., Unifentified

fungi
Chrvsanthemum Absidia sp., Mucor sp., Rhizopus sp., Alternaria sp., Aspergillus flavus, A. niger, A. fumigates, A.
inyr riifolium ochraceus, Cladosporium sp., Curvularia sp., Fusarium sp., Penicillium sp., Nigrospora sp.,
cinerarirrofiu Unifentified fungi
Parthenium hysterophorus Rhizopus sp., Aspergillus flavus, A. niger, A. fumigates, Cladosporium sp., Curvularia sp.,

Fusarium sp., Penicillium sp., Unifentified fungi

Absidia sp., Mucor sp., Rhizopus sp., Alternaria sp., Aspergillus flavus, A. niger, A. fumigates, A.
ochraceus, Bipolaris sp., Cladosporium sp., Curvularia sp., Fusarium sp., Penicillium sp.,
Unifentified fungi

Launea procumbens

Among the host plants, Ageratum houstonianum and Launaea procumbens exhibited maximum fungal diversity with the presence
of thirteen fungal species, whereas Parthenium hysterophorus showed comparatively lower diversity, harbouring only eight fungal
forms. Species of Aspergillus (A. flavus, A. niger, A. fumigatus and A. ochraceus) were found to be the most dominant and widely
distributed fungi occurring on almost all the plant species studied. Similarly, Rhizopus, Cladosporium, Curvularia, Fusarium and

Penicillium were consistently isolated from most of the phyllospheric samples, indicating their ecological adaptability to the nutrient-
limited leaf surface environment (Table 1; Figure 2-3).
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Fig 2: Isolation of Phyllospheric Fungi from Leaves; (A) Eclipta alba, (B) Ageratum houstonianum, (C) Tagetes erecta , (D)
Chrysanthemum cinerariifolium, (E) Parthenium hysterophorus, (F) Launea procumbens
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Fig 3: Isolated Phyllosphere Fungi (Microscopic)

Iv. DISCUSSION

The present study revealed that the phyllosphere of
common genera of the family Asteraceae supports a rich and
diverse fungal community, confirming leaf surfaces as
important ecological habitats for fungal colonization. The
phyllosphere is characterized by fluctuating environmental
conditions, including temperature, humidity, ultraviolet
radiation, and nutrient availability, which influence fungal
diversity and community structure [4,10,11]. Dominant fungal
genera, including Aspergillus, Cladosporium, Penicillium,
Curvularia, Fusarium, and Nigrospora, are widely recognized
as common phyllosphere inhabitants due to their efficient aerial
dispersal, stress tolerance, and ecological adaptability. While
many species function as saprophytes, several are opportunistic
pathogens capable of causing foliar diseases under favourable
conditions [12,13,14].

Variations in fungal diversity among Asteraceae genera
are likely associated with host-specific traits such as leaf
morphology, trichome density, epicuticular waxes, and the
production of antimicrobial secondary metabolites, including
terpenoids, flavonoids, and sesquiterpene lactones [15,16].
These characteristics create distinct microhabitats that shape
fungal community composition, with host identity being a
major determinant of phyllosphere microbiota [4,14].
Environmental factors such as seasonality, relative humidity,
and airborne spore load further influence fungal abundance and
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diversity [17]. Presence of potential antagonistic fungi such as
Trichoderma further indicates the ecological significance of
phyllosphere mycobiota in suppressing plant pathogens [18].
The coexistence of beneficial and pathogenic fungi highlights
the ecological complexity of the phyllosphere, where microbes
contribute to nutrient cycling, pathogen suppression, and plant
defense while also serving as potential disease agents.
Collectively, these findings demonstrate that Asteraceae
species represent valuable reservoirs of fungal biodiversity and
emphasize the need for integrated culture-based and molecular
approaches to better understand fungal ecology and exploit
beneficial phyllosphere microorganisms for sustainable
agriculture and biological disease management [10,19,20].
V. CONCLUSION

The present study confirms that Asteraceae members
harbour  diverse  phyllospheric ~ fungi, predominantly
saprophytic in nature, contributing to nutrient recycling and
ecological balance. Variation in fungal diversity among host
plants reflects the influence of leaf characteristics and
microclimate. These plants act as reservoirs of beneficial and
pathogenic fungi affecting plant health and disease dynamics.
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