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Isolation and Characterization of Indigenous Isolates of the Entomopathogenic Fungus Aschersonia placenta Berk

Abstract
Sap-sucking pests such as whiteflies, mealybugs, aphids, hoppers, thrips, and mites cause significant crop losses. Their management largely depends on chemical pesticides; however, indiscriminate use has resulted in resistance development, pest resurgence, environmental contamination, and related health risks. Entomopathogenic fungi offer a viable alternative for sustainable pest management. Aschersonia placenta (Hypocreales: Clavicipitaceae) is an entomopathogenic fungus that has been identified as a potential biological control agent against sucking pests, specifically whiteflies and scale insects. In the present study, indigenous isolates of A. placenta were obtained from naturally infected insect hosts during field surveys conducted in Thrissur and Ernakulam districts, Kerala. The isolates were characterised using both morphological and molecular approaches, and two isolates were designated as Asch3 and ABF5. Morphological characterization was carried out based on colony features and microscopic structures, while molecular identification involved amplification and sequencing of the internal transcribed spacer (ITS) region of ribosomal DNA (rDNA). Isolates Asch3 and ABF5 exhibited pulvinate, yellowish-white to yellow stroma with a distinct hypothallus and tomentose texture. Morphological identification was supported by yellowish to reddish-orange conidial masses, fusoid conidia (12.83–13.21 × 1.65–1.77 μm), and the development of capilliconidiophores. On potato dextrose agar (PDA), colonies reached 1.75–1.8 cm in diameter after 14 days of incubation. Subsequent BLASTn analysis of the sequences revealed 99% identity with reference sequences of A. placenta archived in the NCBI database. Overall, the study confirms the identity of the indigenous isolates as A. placenta. While their biocontrol potential remains to be evaluated, the identification of these isolates provides a basis for their future application in integrated pest management (IPM) strategies. 
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Introduction
Species of the genus Aschersonia (Sordariomycetes: Hypocreales: Clavicipitaceae) are entomopathogenic fungi primarily associated with whiteflies and scale insects. Members of this genus are characterised by brightly coloured stromata and the production of mucilaginous masses of fusoid conidia on the host surface. Among the different species in the genus Aschersonia, A. placenta is a well-known entomopathogenic fungus that infects whiteflies and represents the anamorphic (asexual) stage of Hypocrella raciborskii, the teleomorphic (sexual) form of the species. It has also been treated under the name Moelleriella raciborskii following taxonomic revisions within the Hypocrella–Aschersonia group (Liu et al., 2006; Chaverri et al., 2008). The geographical distribution of A. placenta included various tropical and subtropical regions across Asia, Africa, and Oceania, specifically China, India, Malaysia, Thailand, Indonesia, the Philippines, Vietnam, Ghana, Cameroon, and New Guinea (Liu et al., 2006). 
The entomopathogenic fungus A. placenta is recognised for its pathogenicity toward specific species within the families Aleyrodidae, Diaspididae, and Asterolecaniidae. Early records identified the fungus infecting scale insects, such as Asterolecanium ungulata found on durian (Lim et al., 1991). Recent research confirmed the effectiveness of A. placenta against greenhouse and field pests, such as the silverleaf whitefly, Bemisia argentifolii, and the greenhouse whitefly, Trialeurodes vaporariorum (Meekes et al., 2002). In later studies, the fungus was isolated from citrus orchards and displayed significant pathogenicity toward the citrus whitefly, Dialeurodes citri (Wang et al., 2013).  Research utilising time-dose-mortality modeling during the same period further confirmed the virulence of A. placenta against the sweet potato whitefly, B. tabaci (Qiu et al., 2013). A. placenta has shown potential for managing the black parlatoria scale, Parlatoria ziziphin (Homrahud et al., 2016). A recent work of Sudiarta et al. (2024) has documented a natural association between A. placenta and the spiralling whitefly, Aleurodicus dugesii, in Bali, Indonesia. In the same vein, studies exploring submerged cultivation techniques highlighted the continued relevance of this fungus in the biological control of the citrus blackfly, Aleurocanthus woglumi (Aragão et al., 2024).
Entomopathogenic fungal isolates differ in spore germination, growth rate, sporulation, and time to mortality, which determine virulence and field performance. Phenotypic and molecular characterization is therefore required to screen and select the most pathogenic strains for target pests and to estimate lethal time and lethal concentration values (Gebremariam et al., 2021; Liu et al., 2025). Reviews emphasise that collecting, screening, and characterising many strains is a prerequisite for developing reliable mycoinsecticides (Wallis & Sisterson, 2024; Islam et al., 2021). Recent molecular phylogenetic studies have significantly advanced by integrating multi-gene datasets to clarify the taxonomic placement of new species within Hypocrella (anamorph: Aschersonia). Most of these analyses have primarily used the internal transcribed spacer (ITS) regions of ribosomal DNA (rDNA), the large subunit of ribosomal DNA (LSU), translation elongation factor 1-α (TEF1-α), β-tubulin (tub2), and RNA polymerase II subunits (RPB1 and RPB2) to achieve strong evolutionary resolution (Liu and Hodge, 2005; Torres et al., 2007; Chaverri et al., 2008; Mongkolsamrit et al., 2009; Wang et al., 2024).
Although several species associated with whiteflies and scale insects have been reported, information on the diversity and characterization of native A. placenta remains limited in many regions. Therefore, the present study aimed to isolate and characterise native A. placenta from infected insect hosts using morphological and molecular approaches to confirm its identity and clarify its taxonomic placement.
Materials and methods 
Collection of mycosed cadavers
A purposive survey was conducted across the Thrissur and Ernakulam districts of Kerala during 2024–2025 to collect mycosed insect cadavers from horticultural crops for the isolation of indigenous entomopathogenic fungi. Mycosed cadavers of whitefly nymphs were collected from guava leaves at Cherai, Ernakulam (10°07'47"N, 76°11'56"E), while mycosed cadavers of blackfly nymphs were collected from curry leaf plants at Vellanikkara, Thrissur (10°33'05"N, 76°17'04"E) The cadavers were carefully transferred into clean, labelled plastic containers and transported to the laboratory for the isolation and subsequent identification of the associated fungi.
Isolation of entomopathogenic fungi
The mycosed cadavers collected from the survey were surface-sterilised with 1% sodium hypochlorite for 2–3 minutes, followed by three times rinsing with sterile distilled water, and blotted dry using sterile tissue paper. Small pieces of the cadavers were then placed onto potato dextrose agar (PDA) plates, sealed with parafilm, and incubated at 25 ± 1 °C for fungal growth (Sharma et al., 2020). Upon the appearance of visible hyphal growth, the developing fungi were subcultured onto fresh PDA plates to obtain pure cultures for further study. The purified fungal isolates were subsequently preserved on PDA slants under refrigeration at 4 °C. The fungal isolate recovered from infected whitefly nymphs was designated as Asch3 and the isolate obtained from mycosed blackfly nymphs was designated as ABF5, both of which were subsequently analysed for morphological and molecular characters.
Morphological characterization
The two Aschersonia spp. isolates were identified based on morphological characteristics, following the descriptions of Liu et al. (2006). Stromatal morphology was assessed based on colour and form, surface texture, the presence or absence of a hypothallus, and the pigmentation of associated conidial masses. The micromorphology of the fungal isolates, specifically the conidial shape and dimensions, was examined using the slide culture technique (Riddell, 1950). A 1 cm² agar block was placed at the center of a sterilised glass slide and inoculated on all four sides with a 14-day-old fungal culture. The slide was set on two glass rods over filter paper moistened with 2 mL sterile water, covered with a coverslip, and sealed in a Petri dish. After incubation in darkness at 25 ± 1 °C for 5-7 days, the coverslip was transferred to a new glass slide with lactophenol cotton blue and examined under a compound microscope. Fungal isolates were inoculated onto PDA using an 8 mm diameter mycelial disc from pure cultures and incubated at 25 ± 1 °C to examine cultural morphology. Cultural characteristics, including colony colour, texture, and the colour of the conidial mass were subsequently recorded.
Molecular characterization
Isolation, Amplification, and Sequencing of DNA
Genomic DNA was extracted from fungal cultures grown on PDA plates at 25 ± 1 °C for 14 days. After the incubation period, the mycelial mat was carefully scraped and used as the source material for DNA extraction, following the protocol outlined by Vivekanandhan et al. (2020) with slight modifications. Genomic DNA was extracted by homogenising the mycelial mat in 1 mL of CTAB extraction buffer using a micropestle, followed by incubation at 65 °C for 90 min to facilitate cell lysis. The mixture was centrifuged for 10 minutes at 10,000 rpm after adding an equal volume of chloroform and isoamyl alcohol (24:1). A fresh, sterile microcentrifuge tube was carefully filled with the top aqueous fraction. An equal amount of the solvent mixture was added, and the extraction was repeated under the same conditions. The final aqueous phase was then transferred to a new tube, mixed with an equal volume of chilled isopropanol and 30 µL of 3 M sodium acetate, and incubated for 60 min at −20 °C to facilitate DNA precipitation. The resulting pellet was collected by centrifugation at 13,000 rpm for 10 min, washed with 1 mL of 70% ethanol, and centrifuged again under the same conditions. Residual ethanol was eliminated by air-drying the pellet, followed by its dissolution in 25 µL of nuclease-free water to facilitate subsequent PCR amplification of the ITS region.
The concentration and purity of the extracted genomic DNA were determined using a NanoPhotometer NP80 (Implen GmbH, Munich, Germany). The ITS region was subsequently amplified through Polymerase Chain Reaction (PCR) using the forward primer ITS1F (5′-TCCGTAGGTGAACCTGCGG-3′) and the reverse primer ITS4R (5′-TCCTCCGCTTATTGATATGC-3′) (White et al., 1990). Each 20 µL PCR reaction mixture contained 3 µL of genomic DNA, 10 µL of PCR Master Mix (Emerald Takara), and 1.5 µL of each forward (ITS1F) and reverse (ITS4R) primer. The final volume was adjusted with nuclease-free water. Thermal cycling was conducted with an initial denaturation phase at 95°C for 5 min, followed by 30 cycles consisting of denaturation at 95°C for 1 min, annealing at 54°C for 1 min, and extension at 72°C for 1 min. The process concluded with a final extension at 72°C for 5 min, after which the reaction was maintained at a hold temperature of 4°C. The PCR products were verified by electrophoresis on a 1.2% agarose gel, and the resulting DNA bands were visualized and documented using a GelDoc Go Gel Imaging System (Bio-Rad Laboratories, Inc., Hercules, CA, USA). The PCR amplicons were submitted for Sanger sequencing to GeneSpec Pvt. Ltd. (Kochi, Kerala), employing the ITS1F and ITS4R primer pair. ITS sequences from the two fungal isolates were initially analysed using the Basic Local Alignment Search Tool (BLAST) through the National Centre for Biotechnology Information (NCBI; https://blast.ncbi.nlm.nih.gov/Blast.cgi). 
Phylogenetic analysis
The ITS sequences obtained from the indigenous fungal isolates in the present study were deposited in GenBank. Subsequently, these sequences were aligned with conspecific and interspecific sequences retrieved from GenBank (Table 1), representing multiple species within the genus, using the ClustalW algorithm. Phylogenetic relationships were inferred using the maximum likelihood method implemented in MEGA 12 (Kumar et al., 2024), with branch support assessed through 1000 bootstrap replications. Metarhizium acridum ARSEF 7486 (NR132019) and Trichoderma asperellum CBS 433.97 (NR130668) served as the outgroup to provide an evolutionary root for the analysis.

	Species
	Isolate
	Origin
	GenBank
accession No.
	GC content %

	H. raciborskii
	Asch3
	India
	PV817818
	62.07

	H. raciborskii
	ABF5
	India
	PX579121
	62.05

	H. raciborskii
	MFLU:22-0262
	Thailand
	OQ127337
	61.35

	H. raciborskii
	AJRI
	Indonesia
	LC489988
	63.89

	H. raciborskii
	AMRI
	Indonesia
	LC489989
	62.71

	A. placenta
	NHJ11005
	Thailand
	DQ365838
	63.16

	H. raciborskii
	KUMCC 5480
	China
	OP964707
	63.10

	A. marginata
	KUMCC 5423
	China
	OP964721
	62.99

	A. badia
	BCC 8772
	Thailand
	EU409585
	65.53

	H. disciformis
	L7H1
	Costa Rica
	OL584003
	65.18

	H. viridans
	P34H1
	Costa Rica
	OL584001
	65.77

	M. basicystis
	M2H2
	Costa Rica
	OL583998
	64.66

	A. basicystis 
	ROKI2770
	Taiwan
	EF190282
	65.35

	H. khonsanitii
	BCC 69112
	Thailand
	NR200929
	62.31

	A. confluens
	BCC 7961
	USA
	JN049841
	61.13

	A. confluens 
	NHJ6488
	Thailand
	DQ365842
	62.22


Table 1. Fungal species used in the phylogenetic analysis

Results
Morphological characterization 
Identification of the two fungal isolates as A. placenta was established based on their morphological traits, in agreement with the taxonomic descriptions provided by Liu et al. (2006) and Wang et al. (2013).
The isolate Asch3 exhibited a pulvinate, yellowish-white to yellow stroma characterised by a subtomentose surface and an encompassing thin layer of hypothallus. Orange to reddish-orange coalescent conidial masses were present at the center, and the presence of conidiomata was also observed (Fig. 1A). On PDA at 25 ± 1 °C, the colony of the isolate Asch3 reached a diameter of 1.75 ± 0.022 cm after a 14-day incubation period. The colony was white and pulvinate, exhibiting a slightly tomentose surface texture. The isolate produced viscous, yellowish orange to reddish orange conidial masses that were arranged in a distinct concentric pattern. The conidia were fusoid in shape, measuring 13.21 (±0.38) × 1.77 (±0.06) μm (Fig. 2A1 & 2A2).
The stroma of the isolate ABF5 was pulvinate and yellowish-white to white, featuring a slight tomentose surface texture and a distinct surrounding hypothallus. Confluent conidial masses, ranging from yellowish to orange, were produced at the stromal center, while the presence of conidiomata was noted within the structure (Fig. 1B).  Upon incubation on PDA for 14 days, the colony of isolate ABF5 reached a diameter of 1.825 ± 0.037 cm. A pulvinate colony morphology was observed, characterised by a white to yellowish-white colouration and a minutely tomentose texture. The isolate produced yellow to pale orange mucilaginous conidial masses arranged in concentric rings, with fusoid conidia measuring 12.83 (±0.35) × 1.65 (±0.05) μm (Fig. 2B1 & 2B2). Observations on slide cultures revealed that capilliconidiophores developed from both primary conidia and the distal ends of germ tubes, leading to the production of capilliconidia (Fig. 2A3 & 2B3).
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Fig 1. Stromata of Aschersonia placenta with conidial masses. (A) A. placenta isolate Asch3. (B) A. placenta isolate ABF5.
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Fig 2. Morphological features of Aschersonia placenta isolates. A1-A3: A. placenta isolate Asch3. B1-B3: A. placenta isolate ABF5. (A1) Colony morphology of A. placenta isolate Asch3 on PDA. (A2) Fusoid conidia of A. placenta isolate Asch3. (A3) Capilliconidia of A. placenta isolate Asch3. (B1) Colony morphology of A. placenta isolate ABF5 on PDA. (B2) Fusoid conidia of A. placenta isolate ABF5. (B3) Capilliconidia of A. placenta isolate ABF5.

Molecular characterization 
Initial BLASTn analysis of the ITS sequences revealed a maximum identity of 99% with established A. placenta records, which led to the subsequent deposition of the sequences in GenBank as accession numbers PV817818.1 for isolate Asch3 and PX579121.1 for isolate ABF5, comprising total lengths of 617 bp and 614 bp with corresponding GC contents of 62.07% and 62.05% (Table 1).The pairwise per cent sequence identity analysis confirmed the identity of the indigenous isolates as A. placenta/ H. raciborskii. Isolates Asch3 and ABF5 were 100% identical to each other and exhibited high conspecific similarity with other known strains of A. placenta/ H. raciborskii (98.85%-99.65%). In contrast, a substantial genetic divergence was observed when compared with other species, where sequence similarity decreased to 81.40% or lower. This marked contrast between high intraspecific similarity and low interspecific identity provides strong molecular evidence for the distinct taxonomic status of these entomopathogenic isolates (Table 2).
Phylogenetic analysis of the ITS rDNA sequences revealed the evolutionary relationships among taxa in the Hypocrella-Aschersonia complex. The phylogenetic tree was rooted using M. acridum (ARSEF 7486) and T. asperellum (CBS 433.97) as outgroups, which formed distinct basal branches. Within the ingroup, sequences from H. raciborskii and A. placenta grouped into a well-supported major clade (Bootstrap support [BS] = 90%). The evaluated isolates, Asch3 and ABF5, were strongly nested within this lineage, forming a highly supported sub-clade (BS = 100%) alongside reference sequences of H. raciborskii and A. placenta. Other evaluated taxa in the complex included an A. confluens clade, a separate lineage made up of M. basicystis and A. basicystis, and a larger grouping of H. viridans, H. disciformis, A. badia, and H. khonsanitii. These taxa were resolved into distinct clades, showing clear interspecific differences. Therefore, the ITS topology confirmed that isolates Asch3 and ABF5 are grouped within the H. raciborskii lineage, showing close evolutionary relations with previously studied strains of this species complex (Fig 3.).
Discussion
Isolates Asch3 and ABF5 were recovered from mycosed whitefly and blackfly nymphs in the Ernakulam and Thrissur districts of Kerala, India, and subsequently identified as A. placenta. Species within the genus Aschersonia are widely distributed across tropical and subtropical regions, where they function as specialized entomopathogens of whiteflies and scale insects (Meekes et al., 2002). The presence of A. placenta in these locations aligns with its established distribution throughout several Asian countries, including China, India, Indonesia, Malaysia, New Guinea, the Philippines, Thailand, and Vietnam (Liu et al., 2006). Consistent with the findings of Sudiarta et al. (2019, 2024), who observed characteristic orange stromata on Dialeurodes sp. and Aleurodicus dugesii nymphs in citrus orchards, the evaluated isolates demonstrated a clear association with the nymphal stages of hemipteran hosts. Furthermore, the recovery of these indigenous isolates is in line with the observations of Wang et al. (2013), who documented numerous native Aschersonia isolates from infected whiteflies in China.
The precise identification of entomopathogenic fungi is a critical first step toward developing them as viable biological control agents (Wang et al., 2013; Peningeo et al., 2022). This study utilised a combined approach integrating cultural traits, microscopic morphology, and molecular phylogenetics to resolve the taxonomic identity of native fungal isolates. Together, the molecular and morphological data clearly identified isolates Asch3 and ABF5 as A. placenta. Sequence analysis utilising the NCBI database confirmed this result, showing maximum homology with H. raciborskii, the recognised teleomorph of the species. The morphological and cultural traits of isolates Asch3 and ABF5 matched closely with the taxonomic keys for A. placenta. Key diagnostic features for this species were clearly observed, including pulvinate, yellowish-white stromata and a distinct hypothallus. Furthermore, the production of confluent, orange to reddish-orange conidial masses at the stromal center aligns with descriptions of A. placenta. This characteristic effectively distinguishes these isolates from other white-stromatic allies that typically produce discrete conidial masses (Liu et al., 2006).

Table 2. Pairwise per cent sequence identity of Aschersonia placenta isolates Asch3 (PV817818) and ABF5 (PX579121) with closely related taxa.




Taxon (Accession No.)
H. raciborskii Asch3 (PV817818)
H. raciborskii ABF5 (PX579121)
H. raciborskii MFLU:22-0262 (OQ127337)
H. raciborskii AJRI (LC489988)
H. raciborskii AMRI (LC489989)
A. placenta NHJ11005 (DQ365838)
H. raciborskii KUMCC 5480 (OP964707)
A. marginata KUMCC 5423 (OP964721)
A. badia BCC 8772 (EU409585)
H. disciformis L7H1 (OL584003)
H. viridans P34H1 (OL584001)
M. basicystis M2H2 OL583998
A. basicystis ROKI2770 (EF190282)
H. khonsanitii BCC 69112 (NR200929)
A. confluens BCC 7961 (JN049841)
A. confluens NHJ6488 (DQ365842)
H. raciborskii Asch3 (PV817818)
ID















H. raciborskii ABF5 (PX579121)
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99.12
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99.32
98.98
99.82
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A. placenta NHJ11005 (DQ365838)
99.32
99.32
99.32
99.29
98.96
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H. raciborskii KUMCC 5480 (OP964707)
99.11
99.11
99.11
99.05
98.75
99.09
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A. marginata KUMCC 5423 (OP964721)
81.40
81.40
81.21
80.12
81.21
81.03
81.21
ID








A. badia BCC 8772 (EU409585)
73.90
73.90
73.51
73.48
73.71
73.51
73.90
72.99
ID







H. disciformis L7H1 (OL584003)
73.79
73.79
73.59
73.01
73.59
73.49
73.59
73.80
88.80
ID






H. viridans P34H1 (OL584001)
72.54
72.54
72.54
71.80
72.54
72.37
72.34
73.21
87.53
99.27
ID





M. basicystis M2H2 OL583998
79.70
79.70
79.89
79.30
79.51
79.66
79.73
78.40
73.85
72.30
70.60
ID




A. basicystis ROKI2770 (EF190282)
80.27
80.31
81.33
79.38
79.93
79.72
79.78
78.23
73.49
73.55
73.58
84.74
ID



H. khonsanitii BCC 69112 (NR200929)
69.42
69.54
68.90
67.46
70.05
68.43
72.51
73.01
96.59
87.90
86.64
70.15
68.46
ID


A. confluens BCC 7961 (JN049841)
75.14
75.14
75.50
74.63
74.95
75.27
74.24
76.14
72.43
71.68
72.16
74.86
72.79
68.12
ID

A. confluens NHJ6488 (DQ365842)
74.85
74.85
75.25
74.40
74.66
75.25
74.46
76.28
73.04
72.06
72.50
75.50
73.20
72.06
96.80
ID




















Fig. 3. Phylogenetic relationships based on internal transcribed spacer (ITS) rDNA sequences showing the placement of Aschersonia placenta isolates. The tree was constructed using the Maximum Likelihood method implemented in MEGA 12. Bootstrap values based on 1000 replicates are indicated at the nodes. The isolates Asch3 and ABF5 obtained in the present study are indicated in bold. The phylogenetic tree is drawn to scale, with branch lengths representing the number of nucleotide substitutions per site.


These findings were further supported by the cultural characteristics observed on PDA. The pulvinate colony morphology, slow radial growth, and white to yellowish-white colouration, along with the production of yellow to orange conidial masses, were consistent with laboratory reports for A. placenta (Wang et al., 2013).
Microscopic examination provided additional confirmation at the species level. The fusoid conidia of Asch3 and ABF5, measuring 13.21 × 1.77 μm and 12.83 × 1.65 μm, correspond strictly to the recognised dimensions for A. placenta (Liu et al., 2006; Wang et al., 2013). Furthermore, slide cultures revealed capilliconidiophores producing capilliconidia from primary conidia and germ tubes. Consistent with earlier evaluations of A. placenta, this morphological divergence represents a highly specialised entomopathogenic adaptation. As primary conidia depend predominantly on mucilaginous splash dispersal, the generation of passively detached capilliconidia provides a crucial selective advantage by facilitating pathogen transmission through mobile insect vectors across dispersed, low-density host environments (Evans, 1994; Meekes et al., 2002). The capilliconidiophore development observed in the present isolates is consistent with previous reports and supports its role as a characteristic reproductive feature of the genus. Molecular phylogenetic analysis of the ITS region further solidified these taxonomic findings. In this study, isolates Asch3 and ABF5 clustered decisively within the Hypocrella–Aschersonia lineage, grouping specifically with reference sequences of H. raciborskii. This evolutionary association is consistent with previous systematic revisions that established A. placenta as the asexual stage of H. raciborskii (Liu et al., 2006). The phylogenetic topology observed in this study aligns with the findings of Wang et al. (2013). Although their research utilised the RPB1 gene region, both molecular markers yielded congruent results, as A. placenta isolates from various geographical regions formed a strongly supported, monophyletic clade. This clustering pattern shows a clear connection between genetic data and physical traits, particularly for whitefly-infecting species that produce white stromata and brightly coloured conidial masses. Moreover, the broader structure of the phylogenetic tree validates the accuracy of these results. Other evaluated taxa, such as A. confluens, M. basicystis, and the grouping of H. viridans and H. disciformis, were resolved into their own separate clades. These clear differences between species prove that the morphological characteristics used to identify them are backed by distinct genetic lineages. This provides additional confidence that Asch3 and ABF5 are correctly placed within the H. raciborskii complex.
The isolation and characterization of A. placenta isolates Asch3 and ABF5 provided essential baseline data for these indigenous strains. Taxonomic placement was confirmed through the amplification and sequencing of the internal transcribed spacer (ITS) region. Recent phylogenetic studies frequently incorporated multi-gene datasets, such as the large subunit of ribosomal DNA, translation elongation factor 1-α, β-tubulin, and RNA polymerase II subunits, to achieve deeper evolutionary resolution (Liu & Hodge, 2005; Torres et al., 2007; Chaverri et al., 2008; Mongkolsamrit et al., 2009; Wang et al., 2024). Despite the reliance on a single marker in the present analysis, the 100% bootstrap support observed for the H. raciborskii sub-clade, when combined with distinct diagnostic morphological traits, ensured robust and accurate species-level identification.
Conclusion
Two native entomopathogenic fungal isolates obtained from insect cadavers in this study, Asch3 and ABF5, were identified as A. placenta (teleomorph: H. raciborskii) based on morphological characteristics and molecular analysis. Molecular identification using ITS rDNA sequencing, followed by sequence comparison with the database of the National Center for Biotechnology Information, confirmed their taxonomic identity. Future research could investigate the pathogenicity, host range, and biocontrol potential of these isolates in field conditions to evaluate their effectiveness in integrated pest management programs.
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