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Abstract-The present study emphasizes on morpho molecular studies of Flavodon flavus (KI) Ryv. which was
collected from several locations of Kedgoan, Daund Tahsil of Pune district of Maharashtra. The study carried
out during different seasonal periods, including the pre-monsoon, monsoon and post-monsoon. Field
photography, ecological and fungal details, morphological and anatomical characteristics were used for
primary identification of this fungus. During the species identification important taxonomic key characters
such as colour, dimensions, form, texture, type of wood decay, basidiocarp features and basidiospore
morphology played very important role. Further to ensure accuracy in identification, the collected samples
were molecularly identified through sequencing of the Internal Transcribed Spacer (ITS) region.

INTRODUCTION

Aphyllophorales is an important order within the
phylum Basidiomycota, comprising around 1,200
species found across both tropical and temperate
regions of the world (Alexopoulos et al., 2002). Their
fruiting bodies exhibit a variety of forms, including
club-shaped, flattened, tooth-like structures and
may be either poroid or non-poroid (Ranadive et al.,
2013). Unlike other fungi, Aphyllophorales species
do not possess gills but instead of this they have
holobasidia (Alexopoulos et al., 2002). Some species
within this order also exhibit antibacterial
properties and are capable of producing antibiotics
(Zjawiony et al., 2004).

The primary ecological importance of
Aphyllophorales species lies in their saprobic role as
decomposers, particularly in breaking down
cellulose and lignin. While many Aphyllophorales
species decompose the wood of dead trees. Some
species belonging to the family Polyporaceae,
Hymenochaetaceae, Stereaceae and Hericiaceae
have been found to invade wounds on living trees
and extend into the heartwood. These fungi bypass
the tree’s natural defense mechanisms through
various physical and chemical adaptations

(Alexopoulos et al., 2002). In addition to their
ecological role, Aphyllophorales are also important
in medicine and pharmacology due to the
biologically active compounds they produce, which

have been found effective against antidiabetic,
antiviral and antifungal diseases (Zjawiony ef al.,
2004). This information is supported by numerous
earlier studies like Ryvarden and Johansen (1980);
Roy and De (1996); Ranadive ef al. (2011); Ranadive
and Jagtap (2016).

India is known for its rich biodiversity and
Madheghat from Velhe, located in the Western Ghats
of Maharashtra, is a prime example with its varied
landscapes and ecosystems. The region is
characterized by moist deciduous forests,
interspersed with patches of semi-evergreen
vegetation (Champion and Seth, 1968). However,
there are only a few studies documenting the
diversity of Aphyllophorales in Maharashtra.
Ranadive et al. (2011) worked on Aphyllophoraceous
fungi from Western Ghats of Maharashtra and they
have been recorded total of 256 species of
Aphyllophorales. Some notable species have been
reported specifically from the Pune District,
including commonly found genera such as Daedalea,
Ganoderma and Phellinus (Ranadive et al., 2011).
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Yemul (2019) studied the Aphyllophorales from
Ratnagiri district and reported total 102 fungi and
further they state that, due to long coastline, tropical
evergreen forest Ratnagiri district showed diverse
population of Aphyllophorales.

Flavodon flavus (Kl.) Ryv., a monotypic genus
originating from the basionym Irpex flavus Klotzsch
(1833), was formally introduced into mycological
classification by Ryvarden in 1973. This
Basidiomycetes fungus, belonging to the family
Meruliaceae (Hattori, 2000), typically colonizes
decayed, coarse woody substrates in moist
environments. Recognized as one of the most
prevalent wood-decaying fungi in nature, F. flavus is
capable of breaking down all major components of
the wood cell wall - primarily lignin and cellulose. It
achieves this through the action of specific
lignocellulolytic enzymes, converting complex
organic matter into simpler compounds such as
carbon dioxide and water, which are subsequently
utilized in its metabolic processes (Boominathan
and Reddy, 1992).

Comprehensive data on the morphology and
molecular sequences of Flavodon flavus have so far
been scarce in Maharashtra. In connection with this,
in this study, the F. flavus was examined in detail,
with the aim of establishing it as a potential new
record of Aphyllophorales from Daund, India.

MATERIAL AND METHODS

Collection of fungal material: Fresh fruiting bodies
of F. flavus was collected from the Kedgoan of
Daund Tahsil, Pune District of Maharashtra State.
Collection was done during the rainy season (month
of June to July) and early dry season (month of
October to November). A hand lens, forceps, sharp
knife and axe were used to collect the fruiting
bodies. The host, location, date of collection and
geographic details were recorded during collection.
The samples were stored without a host in sterilized
polythene bags. While collection of the material
field photography of host and the fungus was done.
Microscopic Examination: In the laboratory free
hand very thin sections of basidiome were taken by
sharp razor blades. Sections were stained by cotton
blue stain and mounted in lactophenol as mounting
medium. Sections were observed under binocular
research microscope using 10x and 45x objectives
(Magcam DC 5MP CAMERA). During the slides
observations the micrometry of the specimen was
done. Identification of collected specimens was done

by using published literature in Aphyllophorales
fungi (Ranadive et al., 2013).

Molecular identification

The molecular identification of F.flavus was done

from Progenome Life Science, Chhatrapati

Sambhajinagar, Maharashtra using the following

protocol.

1. The DNA was extracted by Progenome DNA
Extraction Kit and quantified using Quantus™
Fluorometer (Promega Corporation, Madison,
USA) and quality checked on 1% agarose gel
electrophoresis.

2. Gel was visualized using Gel Documentation
System - UV Transilluminator (Himedjia).).

3. Fragment of ITS gene was amplified by ITSu3
and ITSu4 primers.

4. A single discrete PCR amplicon band was
observed when resolved on 1.3 % Agarose gel.

5. The PCR amplicon was purified to remove
contaminants.

6. Forward and reverse DNA sequencing reaction
of PCR amplicon was carried out with forward
primer and reverse primers using BDT v3.1
Cycle sequencing kit on ABI 3730x] Genetic
Analyzer.

7. Consensus sequence of ITS gene was generated
from forward and reverse sequence data using
aligner software.

8. The ITS gene sequence was used to carry out
BLAST with the database of NCBI genbank
database.

9. Based on maximum identity score and
alignments using multiple alignment software
program Clustal W. Distance matrix was
generated and the phylogenetic tree was
constructed using MEGA.

RESULTS AND DISCUSSION

Flavodon flavus (K1) Ryv. 1973

Occurrence: Decaying wood log of Acacia nilotica.
(L)

Flavodon flavus is a type of wood-decaying fungus
that belongs to the class Agaricomycetes, family
Meruliaceae. It is chiefly found in the Kedgoan
region, because the climatic conditions of this region
is quite favourable for its growth. It is a common
white-rot fungus recognized for its ability to
decompose key structural components of plant cell
walls, especially lignin and cellulose. Typically, it
grows in moist habitats on the decaying wood of
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angiosperms, crust-like
structures.

Morphology: The fruiting body was annual, sessile
and resupinate, appearing thin and leathery with
overlapping structures and a broad base that
attaches firmly to the substrate. It has been cream
coloured and can grow up to 4cm in size. The
margin on the upper surface ranges from light
brown to yellow. The surface of the fruiting body
was smooth, glabrous and marked by concentric
grooves. The margins were entire and thickly
covered. The pores were dark brown, about 5.4mm
thick and not visible to the naked eye. The context
was yellowish-white in colour. The hyphal system
was dimitic and the basidiospores are elliptic,
smooth and hyaline. (Fig. 1a, b).

Anatomy: The fungus exhibited a dimitic hyphal

forming clustered,

Plate 1(a and b). Morphology of fruiting bodies of
Flavodon flavus (K1.) Ryv. on Acacia nilotica (L)

system, comprising generative and skeletal hyphae.
The generative hyphae were hyaline, simple,
moderately branched, interwoven and simple
septate with thin to slightly thick-walled walls
measuring 2-5 um in diameter. Clamp connections
were absent (Fig. 1c). In contrast, the skeletal hyphae
were hyaline, thick-walled, rarely branched, tangled
and encrusted, reaching up to 7 um in width. These
skeletal hyphae dominate the hyphal setting with
apical encrusted projections sometimes extending
into the hymenium.

Basidia were present at the tips of hyphal
branches, occurred either singly or in clusters. They
were clavate, thin and slender with relatively thick
sterigmata, measuring up to 25-30 x 4-5 um in
diameter. The basidiospores were hyaline and vary
in shape from circular to semi-circular or ellipsoidal.
They possess thin to thick walls and measured 4.5-
5.0 x 2.5-3.0% um in diameter.

Molecular Identification

The evolutionary history was inferred using the
Neighbor-Joining method (Saitou and Nei, 1987).
The bootstrap consensus tree inferred from 1000
replicates (Felsenstein, 1985) is taken to represent
the evolutionary history of the taxa analysed
(Felsenstein,1985). Branches corresponding to
partitions reproduced in less than 50% bootstrap
replicates are collapsed. The percentage of replicate
trees in which the associated taxa clustered together
in the bootstrap test (1000 replicates) are shown next
to the branches (Felsenstein, 1985). The evolutionary
distances were computed using the p-distance
method (Nei and Kumar, 2000) and are in the units
of the number of base differences per site. This
analysis involved 12 nucleotide sequences. All
ambiguous positions were removed for each
sequence pair (pairwise deletion option). There
were a total of 298 positions in the final dataset.
Evolutionary analyses were conducted in MEGA11
(Tamura et al., 2021).
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Plate 2. Anatomy of fruiting bodies of Flavodon flavus
(KL) Ryw. (c- spores and hyphae).

Table 1. Sample IDs showing Similarity Searches in Sequence Alignment

Sample Description Max Total Query E-value Per Accession
ID Score Score Cover Ident
Flavo Flavodon flavus strain E8864A

18S ribosomal RNA gene, partial

sequence; internal transcribed 531 531 100% 3e-146 98.67% KJ654386

spacer 1, 5.8S rib
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Flavo

KR155051.1:261-558 Flavodon sp. BAB-4961
KJ654386.1:287-584 Flavodon flavus strain ES864A
KM066573.2:247-544 Flavodon sp. BAB-3601
MN888947.1:304-601 Irpex flavus voucher MH-65
HM012818.1:241-538 Ceriporia sp. MA201
MZ636989.1:259-556 Flavodon flavus voucher TNM:F21025
JN710543.1:284-581 Flavodon flavus isolate 10219
OR099752.1:201-498 Irpex flavus isolate CVS1
KY978270.1:248-545 Uncultured fungus clone S38

KU712528.1:248-545 Uncultured Flavodon clone HATFD14-2!

PP967843.1:264-561 Irpex flavus isolate CUF1

CONCLUSION

The present investigation emphasizes on F. flavus
(KI) Ryv, a white-rot, wood-decaying fungus
belonging to the family Meruliaceae within the class
Agaricomycetes. The species was recorded on
decaying logs of Acacia nilotica in the Kedgoan
region, where the prevailing climatic conditions
appear to be particularly conducive to its growth
and abundance. Comprehensive morphological and
anatomical analyses characterized by a resupinate,
cream-coloured basidiome, a dimitic hyphal system
devoid of clamp connections, clavate basidia and
hyaline basidiospores ranging from elliptic to
ellipsoidal are in close agreement with previously
published diagnostic descriptions of F. flavus (KI)
Ryw.

Phylogenetic assessment using ITS sequence data
further substantiates the morphological
identification. In the Neighbor-Joining phylogram,
the studied isolate clusters within a strongly
supported F. flavus (KI) Ryv. Clade, showing close
affinity with authenticated reference sequences of F.
flavus (KI) Ryv. and allied taxa. The application of
the p-distance model and high bootstrap support
derived from 1000 replicates reinforces the
robustness and reliability of the inferred
evolutionary relationships.

In conclusion, the integration of morphological,
anatomical, ecological and molecular data
unequivocally confirms the taxonomic identity of
the fungus as F. flavus (KI) Ryv. This work
contributes valuable information on the
geographical distribution and host specificity of F.
flavus (KI) Ryv. in India and underscores its
ecological significance as an effective white-rot
fungus involved in the decomposition of lignin and

cellulose in angiosperm wood.
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