
Int.J.Curr.Microbiol.App.Sci (2024) 13(08): 98-106 

 

 

98 

   

 
 

Original Research Article                                            https://doi.org/10.20546/ijcmas.2024.1308.012   

 

Isolation and Identification of Entomopathogenic Fungi from Soils of Tea 

Ecosystem in South India 
 

Kammatteri Kunnu Ashif
1
*, Thattante Parambil Rabeesh

1
, Shanmugam Ashokraj

2
,  

Annet Babu
1
 and M. L. Ajith

1 
 

1
Department of Entomology, 

2
Department of Plant Physiology and Biotechnology, UPASI TRF Tea 

Research Institute, Valparai - 642127, Coimbatore, Tamil Nadu, India 
 

*Corresponding author 

 

 
 

        A B S T R A C T  

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

 
Tea is an agro-ecosystem comprising tea plants, shade 

tree and other ancillary crops along with the tea 

biosphere which includes climate and soil. Natural 

enemies such as predators, parasitoids, as well as 

pathogens is having a key role in biological control and 

integrated pest management (IPM) strategies. Soil is 

considered an excellent environment shelter for 

entomopathogenic fungi since it is protected from ultra 

violet radiation and other adverse abiotic and biotic 

influences (Keller and Zimmerman, 1989). 

Entomopathogenic fungus (EPF) effectively infect and 

eliminate pests, thereby contributing to the control of 

insect populations through the induction known as 

epizootics. Mantzoukas et al., (2022) these fungi have 

certain advantages in pest control is they infect all the 

stages of insect pests, these even can infect sucking and 

piercing pest. This laborious effective method relies on 

attracting and isolating EPF through the use of insect 

baits method, (Zimmermann, 1986; Leger et al., 1998; 

Inglis et al., 2001). Hajek et al., (1994) states that the 

high susceptibility of Galleria larvae to various EPF 

species enables the detection of even low fungal densities 

in soil samples. Since EPF possess a unique capacity to 

infect insects, the baiting strategy reduces contamination 

from non-pathogenic fungus by concentrating 

exclusively on species (Vega et al., 2008). 

 

Consequently, it became imperative to transition to 

sustainable pest management techniques for both human 

and environmental safety. Reduce the total reliance on 

chemical pesticides and the amount of pesticides that are 

released into the environment by using biocontrol agents 

like EPF. Meyling and Eilenberg (2006) state that 

effective management of native microorganisms in the 
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soil is essential for controlling the population of insect 

pests inside the agro ecosystem without requiring any 

external intervention. This may be achieved by a 

thorough understanding of the local composition and 

distribution of EPF species and strains. We hope to 

investigate the diversity and existence of EPF in the soils 

of South India's tea-growing regions. Enhancing its usage 

as a biological control agent for long-term management 

of insect pests in tea gardens. 

 

Materials and Methods 
 

The survey for identifying the EPF from the tea 

ecosystem was conducted during the years from 2021-

2023 and samples were collected from various sites 

across tea growing areas of Valparai and Gudalur of 

Tamil Nadu along with Vandiperiyar and Wayanad 

regions of Kerala. The soil samples were collected as a 

mixture of five different quadrants in the plot. 

Approximately 200 grams of soil were collected from 

each site, from a depth of 10-15 cm below the ground. 

Overall, 180 samples were collected from the tea gardens 

with low pest infestation. All the soil samples were 

stored in a refrigerator at 4-5
0
C until further processing. 

In the laboratory, each bag containing soil was 

thoroughly mixed and homogenized manually. 

 

Isolation of entomopathogenic fungi from soil 

samples 
 

Entomopathogenic fungi were isolated from the collected 

soil samples by soil baiting method as proposed by 

Bharathi et al., (2022) by using rice moth, Corcyra 

cephalonica. The assessment of pathogenicity of soil was 

tested using ten fourth instar larvae. The mortality of the 

larvae was assessed in every 24 hours interval upto 15 

days after inoculation of larvae. The dead larvae were 

carried out into the humidity chambers. The larvae were 

allowed for the growth of fungus mycelia. After 

infestation with the fungal spores, the larvae were 

sterilized with ethanol and continued washing in distilled 

water three times. The larvae were then placed on potato 

dextrose agar media in petri plates to facilitate further 

growth of entomopathogenic fungi. 
 

Identification and characterization of common 

entomopathogenic fungal isolates 
 

The microscopic features of the isolated 

entomopathogenic fungus were noted, including the 

colour (front and reverse) of the colonies, their texture, 

and their appearance. By establishing slides for light 

microscopy at a 40x magnification, observations were 

done to investigate the morphology of the spores and 

verified entomopathogenic fungi were detected in terms 

of appearance. The molecular characterization was 

performed by comparing rDNAITS Search Tool 

(BLAST). MEGA 11.0 software was used for the 

construction of phylogenetic tree, using Neighbor joining 

tree statistical method and Kimura-2 parameter model. 

For this, ITS sequences of this study were compared with 

already published sequences present in NCBI database. 
 

Fungal DNA extraction 
 

Genomic DNA extraction from fungal mycelium was 

carried out using CTAB method (Zhang et al., 2010). 

The 15-day old mycelium was scraped from the fungal 

plates and crushed in mortar and pestle using 1 ml of 

CTAB buffer followed by incubated in water bath at 65 

°C for 1 hour. Then it was centrifuged at 12,000 rpm for 

10 minutes at 4 °C and the supernatant was collected. To 

this supernatant an equal (Sun and Liu, 2008) volume of 

Phenol: Chloroform: Isoamyl alcohol (25:24:1) was 

added and vortexed. The mixture was centrifuged at 

12,000 rpm for 10 minutes at 4 °C, and supernatant was 

collected and an equal volume of ice-cold isopropanol 

was added. The mixture was incubated overnight at -20 

°C and was centrifuged at 13,000 rpm for 15 minutes at 4 

°C. Finally, the pellet that contains DNA was washed 

with 70% ethanol, air dried and dissolved in 50 µl of 

nuclease free water. 
 

Amplification and sequencing 
 

The ITS1-5.8S-ITS2 region of isolated DNA was PCR 

amplified and sequenced using the primers ITS1 (5’- 
TCCGTAGGTGAACCTGCGG-3’) and ITS4 (5’- 
TCCTCCGCTTATTGATATGC-3’). The reaction 

mixture (30 µl) contains 15 µl of PCR master mix, 12 µl 

of nuclease free water, 1 µl of ITS1 and ITS4 primers 

each and 1 µl of DNA. PCR amplification was carried 

out with specific PCR conditions, described by 

Gandarilla-Pacheco et al., (2021). After completion of 

PCR, the products were analyzed on 1% Agarose gel 

with Ethidium bromide and visualized through the Gel 

documentation system. The amplified PCR products 

were then processed at Syngenome (OPC) Private 

Limited, Coimbatore and sequences were obtained. 

Sequences were edited using BIOEDIT software 7.2 and 

compared with sequences in NCBI database using Basic 

Local Alignment. 
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Results and Discussion 
 

In order to develope the biopesticides we have surveyed 

for the virulent strains of entomopathogenic fungus in the 

tea garden. In this survey, a total of fifty 

entomopathogenic fungal isolates were isolated from180 

soil samples in which twenty-nine were obtained from 

the Valparai region, thirteen from the Vandiperiyar 

region, eight from the Wayanad region, and one from 

Gudalur. The morphological identification of 

entomopathogenic fungi was done based on the 

taxonomic keys given by Palestine (1999). Isolated fungi 

belonged to seven different genera, including Beauveria, 

Cordyceps, Metarizhium, Aspergillus and Lecanicillium. 

Among these genera, the majority of the isolated fungi 

belonged to the Beauveria sp. and Metarizhium sp. with 

41 isolates. Fungi included twenty one isolates of B. 

bassiana, twenty isolates of M. anisopliae, two isolates 

of A.niger, two isolate of L. fusisporum and one isolates 

of L. lecanii. Species confirmation was achieved through 

sequence comparison with NCBI database. 

 

During the present study we were identified sixty-one 

isolates, among them eighteen isolates were selected for 

the further identification of the respective fungus through 

18s rRNA sequencing. Based on the NCBI blast, the 

isolated fungi were TPEPF-5, TPEPF-6, TPEPF-7, 

TPEPF-9, TPEPF-10, TPEPF-11, TPEPF-12, TPEPF-

13,TPEPF-14, TPEPF-15, TPEPF-16, TPEPF-17 and 

TPEPF-18. This was identified as Metarhizium 

anisopliae (OP269684), Metarhizium anisopliae 

(OP268209), Beauveria bassiana (OP269689), 

Beauveria bassiana (OP269691) Metarhizium anisopliae 

(OP269693), Cordyceps cateniannulata (OP269695), 

Metarhizium anisopliae (OP269697), Beauveria 

bassiana (OP288145), Lecanicillium longisporum 

(OP269943), Cordyceps cateniannulata (OP270020), 

Aspergillus niger (OP270167), Aspergillus niger 

(OP270191), Lecanicillium lecanii (OP270192), 

Lecanicillium fusisporum (OP270214) Aspergillus niger 

(OP270167), Aspergillus niger (OP270191), 

Lecanicillium lecanii (OP270192) and Lecanicillium 

longisporum (OP270214) respectively. The phylogenetic 

trees were constructed for the respective organisms 

(Table 1). 
 

The present study concludes that the tea ecosystem is 

having a wide range of entomopathogenic fungus which 

may affect the insect population present in the 

ecosystem. The present study also conveys that for the 

development of the EPF naturally there is an impact of 

pesticides hence reduction in the application may 

promotes its growth. According to Abhilash and Singh 

(2009), pesticides kill pests but also harm beneficial 

insects and non-target species in the ecosystem. As a 

result, it is necessary to produce biopesticides that are 

safe for beneficial insects. The diversity of fungi and rate 

of isolation in the soil varied amongst sites in the south 

Indian tea ecosystem. Ramanuj (2015) stated that the B. 

bassiana is described by the feature of this species as the 

colonies appear white mycelium bearing masses of 

powdery spores. M. anisopliae can be identified using the 

spore structure. The spore germinate on the insect body 

and the hyphae that emerge penetrate the cuticle 

eventually killing the insects a white mold, then grows on 

the cadaver that soon turns green as spores of the fungus 

are produced. A. lecanii were characterized by forming 

yellowish-white, fluffy, branched mycelium in a centered 

cycle pattern, typically short-ellipsoidal conidia (Zare 

and Gams, 2001). 
 

The EPF are one of the natural control measures, serving 

a crucial role in the regulation of pest. These fungi have 

been considered as a source of biocontrol agents (Goettel 

et al., 2000). The present study also shows similar results 

of Asensio et al., (2003) utilized Galleria larvae as bait 

to isolate EPF from soils and isolated B.bassiana and 

M.anisopliae. In the study conducted by Sharma et al., 

(2012), the fungi with the highest occurrence was 

M.anisopliae (30.12%), followed by A. flavus (23%), 

F.oxysporum (18.66%) and B.bassiana (10.2%).  
 

In the study conducted by Safaryan and Tkaczuk (2021), 

EPF were isolated from soil and identified four fungal 

genera viz., Beauveria spp., Cordyceps spp., 

Metarrhizium spp. and Lecanicillium spp. Abdullah et 

al., (2020) discovered that the diversity of fungi from 

rice field ecosystems includes genera such as Fusarium 

species, Aspergillus species, Rhizopus species, 

Trichoderma species, Penicillium species, Rhizoctonia 

species and Metharizium species.  
 

Afandhi et al., (2022) conducted research on soil-

inhabiting EPF the findings revealed a greater occurrence 

in organic farms compared to conventional farms, 

specifically Aspergillus sp., Beauveria sp. and 

Gliocladium sp. exclusively in organic soils. Ranadev et 

al., (2023) experiment on isolation of EPF from different 

zones of Karnataka revealed that, among 81 fungal 

isolates, they were belonging to genera Beauveria & 

Metarhizium 25 % each, Aspergillus 18.75 %, 

Lecanicillium 12.5 %, Paecilomyces 6.25 and Hirsutella 

6.25 %.  
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Table.1 Details of soil sampling sites. 
 

Location Latitude and longitude Altitude(MSL) Number of soil 

samples collected 

Number of fungal 

isolates 

Valparai 10.3270° N, 76.9554° E 1,059 m 91 29 

Gudalur 11.5012° N, 76.4922° E 1300 m 4 1 

Vandiperiyar 9.5721° N, 77.0896° E 836m 53 13 

Meppadi 11.7032° N, 76.0834° E 2100 m 8 4 

 

Table.2 Details of entomopathogenic fungus isolated from the tea soil ecosystem.  
 

S. No. NCBI Accn. No Code Species Location 

1.  OP269684 TPEPF 5 M. anisopliae Vandiperiyar 

2.  OP268209 TPEPF 6 M. anisopliae Vandiperiyar 

3.  OP269689 TPEPF 7 B. bassiana Vandiperiyar 

4.  OP269693 TPEPF 9 M. anisopliae Vandiperiyar 

5.  OP269695 TPEPF 10 C. cateniannulata Vandiperiyar 

6.  OP269697 TPEPF 11 M. anisopliae Vandiperiyar 

7.  OP288145 TPEPF 12 B. bassiana Anamallais 

8.  OP269943 TPEPF 13 L. longisporum Anamallais 

9.  OP270020 TPEPF 14 C. cateniannulata Anamallais 

10.  OP270167 TPEPF 15 L. lecanii Anamallais 

11.  OP270191 TPEPF 16 A. niger Anamallais 

12.  OP270192 TPEPF 17 A. niger Anamallais 

13.   TPEPF 19 M. acridium Anamallais 

14.   TPEPF 20 B. bassiana Anamallais 

15.   TPEPF 21 M. anisopliae Anamallais 

16.   TPEPF 22 M. anisopliae Vandiperiyar 

17.   TPEPF 23 M. anisopliae Anamallais 

18.   TPEPF 24 M. anisopliae Anamallais 

19.   TPEPF 25 L. longisporum Anamallais 

20.   TPEPF 26 M. anisopliae Anamallais 

21.   TPEPF 27 M. anisopliae Anamallais 

22.   TPEPF 28 M. anisopliae Anamallais 

23.   TPEPF 29 M. anisopliae Anamallais 

24.   TPEPF 30 B. bassiana Anamallais 

25.   TPEPF 31 M. anisopliae Anamallais 

26.   TPEPF 32 M. anisopliae Anamallais 

27.   TPEPF 33 M. anisopliae Anamallais 

28.   TPEPF 34 M. anisopliae Anamallais 

29.   TPEPF 35 C. cateniannulata Vandiperiyar 

30.   TPEPF 36 C. cateniannulata Vandiperiyar 

31.   TPEPF 37 M. anisopliae Vandiperiyar 

32.   TPEPF 38 M. anisopliae Vandiperiyar 

33.   TPEPF 39 M. anisopliae Vandiperiyar 

34.   TPEPF 40 M. anisopliae Anamallais 
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35.   TPEPF 41 B. bassiana Anamallais 

36.   TPEPF 42 B. bassiana Anamallais 

37.   TPEPF 43 B. bassiana Wayanad 

38.   TPEPF 44 B. bassiana Anamallais 

39.   TPEPF 45 B. bassiana Anamallais 

40.   TPEPF 46 B. bassiana Anamallais 

41.   TPEPF 47 B. bassiana Wayanad 

42.   TPEPF 48 B. bassiana Wayanad 

43.   TPEPF 49 B. bassiana Wayanad 

44.   TPEPF 50 B. bassiana Wayanad 

45.   TPEPF51 B. bassiana Gudallur 

46.   TPEPF 52 B. bassiana Wayanad 

47.   TPEPF53 B. bassiana Wayanad 

48.   TPEPF 54 B. bassiana Wayanad 

49.   TPEPF55 B. bassiana Wayanad 

50.   TPEPF56 B. bassiana Anamallais 

51.   TPEPF 57 B. bassiana Anamallais 

 

Figure.1 Isolated entomopathogenic fungus from the soil 
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Figure.2 Rice moth larvae infected with a) M. anisopliea b) L. lecanii c) B. bassiana 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure.3 Rice moth Larvae on the soil collected from the tea growing area. 
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Figure.4 Phylogenetic tree depicting the similarity of neighboring isolates 
 

 
 

Beemrote et al., (2003) states that among the different 

isolates of entomopathogens isolated from the soil, the 

same species among the isolated strains were having 

different levels of pathogenicity towards the galleria 

larvae. The present also revealed that most commonly the 

same species were isolated from the soil ecosystem and 

also proved that the native isolates is having higher 

efficacy against the native pest of the tea ecosystem. 

 
In summary, this study examined the entomopathogenic 

fungi that were isolated from a variety of soil samples in 

the South Indian tea ecosystem. The results showed that 

the fungi in the soils of the tea ecosystem were 

moderately diverse, and some of the isolated fungi 

demonstrated excellent performance in terms of 

pathogenicity against major tea pests.  

 

Additionally, different isolates of the same fungi showed 

varying levels of performance in the preliminary 

pathogenicity test, suggesting that each isolate possesses 

a unique potential for controlling insect pests. As a result, 

it is advised to isolate local strains of entomopathogenic 

fungi for the purpose of effectively managing tea pests in 

the affected area. In summary, this study highlights the 

significance of entomopathogenic fungi in the tea 

ecosystem. 
 

Abbreviations 
 

UPASI: United Planters’ Association of Southern India; 

TRF: Tea Research Foundation; EPF: Entomopathogenic 

Fungi; TMB: Tea Mosquito Bug; IPM:-Integrated pest 

Management; RSM:- red spider mite;  
 

Acknowledgements 
 

The authors are thankful to The Director, UPASI TRF 

Tea Research Institute for his support and encouragement 

during the study period. The authors are also thankful to 

NTRF for their financial support. 
 

Author contributions 
 

AKK and TPR: designed the experiment; AKK and AB: 

conducted all the experiments and drafted the 

manuscript; AKK, AB, MA and TPR: reviewed the 

manuscript; AKK and AB: executed statistical analysis; 

SA: executed the Molecular analysis. All authors read 

and approved the final manuscript. 



Int.J.Curr.Microbiol.App.Sci (2024) 13(08): 98-106 

105 

 

Data Availability  
 
The data sets generated during and/or analyzed during 

the current study are available from the corresponding 

author on reasonable request. 

 

Declarations 
 
Ethical Approval Not applicable. 

 
Consent to Participate Not applicable. 

 
Consent to Publish Not applicable. 

 

Conflict of Interest The authors declare no competing 

interests. 

 

References 
 

Abdullah, T., Irwan, I., Kuswinanti, T., Daud, D. I., 

Asman, A., Nasruddin, A. and Agus, N. (2020). 

Entomopathogenic fungi isolated from agro-

ecosystem soil in South Sulawesi, Indonesia. 

Asian Journal of Agricultural Biology. 8(1):17-

23. https://doi.org/10.35495/ajab.2019.05.197.  

Abhilash, P. C. and Singh, N. (2009). Pesticide use and 

application: An Indian Scenario. Journal of 

Hazardous Materials. 15(165): 1-12. 

https://doi.org/10.1016/j.jhazmat.2008.10.061  

Afandhi, A., Choliq, F. A., Fernando, I., Marpaung, Y. 

M. A. N. and Setiawan, Y. (2022). Occurrence of 

soil-inhabiting entomopathogenic fungi within a 

conventional and organic farm and their 

virulence against Spodoptera litura. 

Biodiversitas. 23: 1172-1180. 

https://doi.org/10.13057/biodiv/d230263  

Asensio, L., Carbonell, T., Lopez-Jimenez, J. A. and 

Lopez-Llorca, L. V. (2003). Entomopathogenic 

fungi in soils from Alicante province. Spanish 

Journal of Agricultural Research. 1(3): 37-45 

https://doi.org/10.5424/sjar/2003013-33  

Beemrote, A., Srinivasan, M. R., Jeyarani, S., & Kumar, 

S. M. (2003). Isolation and Identification of 

Entomopathogenic Fungi from Soils of Manipur 

(N-E India). Indian Journal of Agricultural 

Research, 1, 8. 

https://doi.org/10.18805/IJARe.A-6124  

Bharathi, N. S., Mahendran, P., Sujatha, K., Ashokraj, S., 

& Rabeesh, T. P. (2022). Pathogenic potential of 

Metarhizium anisopliae and Lecanicillium 

longisporum on tea mosquito bug, Helopeltis 

theivora Waterhouse (Hemiptera: Miridae). The 

Journal of Basic and Applied Zoology, 83(1), 33. 

https://doi.org/10.1186/s41936-022-00297-4  

Gandarilla-Pacheco F L, Luna-Santillana E, Alemán-

Huerta M E, Pérez-Rodríguez R, Quintero-

Zapata I. 2021. Isolation of native strains of 

entomopathogenic fungi from agricultural soils 

of north eastern mexico and their virulence on 

Spodoptera exigua 

(Lepidoptera:Noctuidae).FlaEntomol104(4):245-

252. https://doi.org/10.1653/024.104.0401.  

Goettel M S, Inglis G D and Wraight S P (2000) Special 

considerations for the application and evaluation 

of pathogens: fungi. In: Field Manual of 

Techniques in Invertebrate Pathology. Lacey 

LA, Kaya HK (Eds.), Kluwer Academic Press, 

Netherlands, pp 255–282.  

Hajek A E and St. Leger R J. Interactions between fungal 

pathogens and insect hosts. Annual Review of 

Entomology. 1994;39(1):293-322. 

https://doi.org/10.1146/annurev.en.39.010194.00

1453  

Inglis G D, Goettel M S, Butt T M, Strasser H E. Use of 

hyphomycetous fungi for managing insect pests. 

In: Fungi as biocontrol agents: progress, 

problems and potential. Wallingford UK: CABI 

Publishing; 2001;23-69. 

https://doi.org/10.1079/9780851993560.0023  

Keller, S. and Zimmermann, G. (1989) Mycopathogens 

of soil insects. In: Wilding N, Collins NM, 

Hammond PM, Webber JF, editors. Insect- 

Fungus Interactions. Academic Press. 239-270. 

Mantzoukas, S., Kitsiou, F., Natsiopoulos, D and 

Eliopoulos, P. A 2022. Entomopathogenic fungi: 

interactions and applications. Encyclopedia 24 

(2)646-56 

https://doi.org/10.3390/encyclopedia2020044  

Meyling, N. V. and Eilenberg, J. (2006). Isolation and 

characterization of Beauveria bassiana isolates 

from Phylloplanes of hedgerow vegetation. 

Mycological Research. 110(2): 188-195. 

https://doi.org/10.1016/j.mycres.2005.09.008  

Palestine, F. (1999). Illustrated Genera of Imperfect 

Fungi, Fourth edition. 

Ramanuj, P. (2015). Isolation, identification and mass 

production of soil microbes and their potential 

utility for biocontrol of pest Madhya Pradesh. 

Unique Journal of Pharmaceutical and 

Biological Sciences, 3, 1-4. 

https://doi.org/10.35495/ajab.2019.05.197
https://doi.org/10.1016/j.jhazmat.2008.10.061
https://doi.org/10.13057/biodiv/d230263
https://doi.org/10.5424/sjar/2003013-33
https://doi.org/10.18805/IJARe.A-6124
https://doi.org/10.1186/s41936-022-00297-4
https://doi.org/10.1653/024.104.0401
https://doi.org/10.1146/annurev.en.39.010194.001453
https://doi.org/10.1146/annurev.en.39.010194.001453
https://doi.org/10.1079/9780851993560.0023
https://doi.org/10.3390/encyclopedia2020044
https://doi.org/10.1016/j.mycres.2005.09.008


Int.J.Curr.Microbiol.App.Sci (2024) 13(08): 98-106 

106 

 

Ranadev, P., Nagaraju, K., & Shivanna, B. (2023). 

Diversity of entomopathogenic fungi across 

Agro-climatic zones of Karnataka, India. Pest 

Management in Horticultural Ecosystems, 29(2). 

Safaryan, M. A. and Tkaczuk, C. (2021). Abundance of 

Entomopathogenic Fungi in Leaf Litter and Soil 

Layers in Forested Habitats in Poland. Insects. 

12: 134. https://doi.org/10.3390/insects12020134  

Sharma, A., Chandla, V. K. and Thakur, D. R. (2012). 

Biodiversity and pathogenicity potential of 

mycoflora associated with Brahmina coriacea in 

potato fields of North-Western Indian Hills. 319-

331. https://doi.org/10.3923/je.2012.319.331  

St. Leger, R. J., Joshi, L., & Roberts, D. (1998). Ambient 

pH is a major determinant in the expression of 

cuticle-degrading enzymes and hydrophobin by 

Metarhizium anisopliae. Applied and 

Environmental Microbiology, 64(2), 709-713. 

https://doi.org/10.1128/aem.64.2.709-713.1998  

Sun Y X, Li M Q, Liu J C (2008) Haemolytic activities 

and adjuvant effect of Anemone raddeana 

saponins (ARS) on the immune responses to 

ovalbumin in mice. Int Immunopharmacol 8: 

1095–1102. 

https://doi.org/10.1016/j.intimp.2008.03.021  

Vega F E, Posada F, Aime M C, Pava-Ripoll M, Infante 

F, Rehner S A. Entomopathogenic fungal 

endophytes. Biological Control. 2008;46(1):72-

82. 

https://doi.org/10.1016/j.biocontrol.2008.01.008  

Zare R and Gams W (2001) A revision of Verticillium 

section Prostrata. IV. The genera Lecanicillium 

and Simplicillium. Nova Hedwigia 73, 1–50 

https://doi.org/10.1127/nova.hedwigia/71/2001/1  

Zhang, Y. J., Zhang, S., Liu, X. Z., Wen, H. A. and 

Wang, M. (2010). A simple method of genomic 

DNA extraction suitable for analysis of bulk 

fungal strains. Letters in Applied Microbiolog. 

51: 114-118. https://doi.org/10.1111/j.1472-

765X.2010.02867.x  

Zimmermann G. The ‘Galleria bait method for detection 

of entomopathogenic fungi in soil. Journal of 

Applied Entomology. 1986;102(1‐5):213-215. 

https://doi.org/10.1111/j.1439-

0418.1986.tb00912.x  

  

How to cite this article:  

 
Kammatteri Kunnu Ashif, Thattante Parambil Rabeesh, Shanmugam Ashokraj, Annet Babu and Ajith, M. L. 2024. 

Isolation and Identification of Entomopathogenic Fungi from Soils of Tea Ecosystem in South India. 

Int.J.Curr.Microbiol.App.Sci. 13(8): 98-106. doi: https://doi.org/10.20546/ijcmas.2024.1308.012   
 

 

https://doi.org/10.3390/insects12020134
https://doi.org/10.3923/je.2012.319.331
https://doi.org/10.1128/aem.64.2.709-713.1998
https://doi.org/10.1016/j.intimp.2008.03.021
https://doi.org/10.1016/j.biocontrol.2008.01.008
https://doi.org/10.1127/nova.hedwigia/71/2001/1
https://doi.org/10.1111/j.1472-765X.2010.02867.x
https://doi.org/10.1111/j.1472-765X.2010.02867.x
https://doi.org/10.1111/j.1439-0418.1986.tb00912.x
https://doi.org/10.1111/j.1439-0418.1986.tb00912.x
https://doi.org/10.20546/ijcmas.2024.1308.012

	Isolation and Identification of Entomopathogenic Fungi from Soils of Tea Ecosystem in South India
	ABSTRACT
	Introduction
	Materials and Methods
	Isolation of entomopathogenic fungi from soil samples
	Identification and characterization of common entomopathogenic fungal isolates
	Fungal DNA extraction
	Amplification and sequencing
	Results and Discussion
	Table.1 Details of soil sampling sites.
	Table.2 Details of entomopathogenic fungus isolated from the tea soil ecosystem.

	Acknowledgements
	Author contributions
	Data Availability
	Declarations
	References

