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Abstract 

The house fly, Musca domestica (L.), is the major insect pest in poultry facilities and intensive animal units. Large populations 

of flies create problems for animal and public health. The commercially available two fungal formulations (Verticilium laccani 

and Pacilomyces lilacinus) were prepared with four different concentrations viz.10gm/L, 20gm/L, 40gm/L and 60gm/L with 

sterile distilled water. The third instar M. domestica larvae was evaluated and the observations were made at 24 h intervals up 

to pupation.The entomopathogenic fungal formulations, V. laccani and P. lilacinus seem to be effective in controlling the pest 

Musca domestica. The fungal formulation of V. laccani showed that the highest mortality 63.75% was observed in the 60g/l 

and Pacilomyces lilacinus seem to be effective in controlling the pest Musca domestica. The higher concentration 60g/l shows 

that the 15% to 72.5%. 
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Introduction 

The house fly, Musca domestica (L.), is the major insect 

pest in poultry farms and intensive animal units. Large 

populations of flies create problems for animal and public 

health. Housefly management relies heavily on pesticide 

application (Chintalchere, et al., 2013) [15]. However, 

houseflies quickly develop resistance to these pesticides. 

Moreover, excessive use of synthetic pesticides results in 

enhanced pest resurgence as well as environmental/health 

problems (Raja and Suresh, 2015; Srinivasan, 2008 and 

Malik et al., 2007) [17, 4, 2]. As an alternate (Raja and Suresh, 

2015 & 2017; Chavasse et al., 1999 and Emerson et al., 

1999) [17, 1, 3]. biological control of housefly could be very 

promising being eco-friendly as well as cost-effective. 

Hence, efforts to control flies using Biological Control 

Agents (BCAs) are increasingly important. 

Entomopathogenic fungi infect their hosts by penetration 

through the exoskeleton, gaining access to the haemolymph, 

producing toxins and grow by utilizing nutrients present in 

the haemocoel and final death of host insect (Ambethgar, 

2009) [22]. Fungal biotechnology has become an integral part 

of the human welfare (Raja et al., 2017 and Karthikeyan et 

al., 2014) [19, 20]. Use of entomopathogenic fungi for 

housefly control could have a lot of potential due to their 

low mammalian toxicity and natural prevalence among flies 

population. The entomopathogenic fungal formulations are 

eco-friendly, economic, target-specific and easily 

biodegradable. 

 

Materials and Methods 

Collection and rearing of Experimental animal 

The housefly larvae were collected from the poultry farm 

and brought to the laboratory and reared with poultry 

manure in the laboratory condition. The 3rd instar larvae 

were used for the experiment. 

Collection of entomopathogenic fungi  

The entomopathogenic fungi are an important natural 

pathogen of insects and it has been developed as a microbial 

insecticide for use against many major arthropod pests of 

Musca domestica. 

The mycoinsecticides of entomopathogenic fungi is based 

on Beauveria bassiana, Metarhizium anisopliae, 

Pacilomyces lilacinus and Verticelium laccani were bought 

from Sun Agro Biotech Research Centre, Madanandapuram, 

Porur, Chennai followed by two entomopathogenic fungi 

isolated from the infected insect cadaver of Musca 

domestica 

 

Maintenance of fungus culture  

The pure stock culture of fungus was sub cultured at an 

interval of three months on Emerson’s YPSs agar medium. 

Three weeks old culture was used in all the experiments by 

which time, the fungus sporulated abundantly. Fully 

sporulated fungal mat was taken out, thoroughly washed in 

water, filtered and used at required spore concentration. 

Sources of fungal pathogens preparation of concentration 

The fungal formulations were obtained from Sun Agro 

Biosystems Pvt. Ltd., Chennai and five different 

concentrations of the fungal formulations viz. 10gm/l, 

20gm/l, 40gm/l and 60gm/l were prepared using sterile 

water each concentration having different spores.  

Bioassay 

Four fungal formulations viz., B. bassiana, M. anisopliae, P. 

lilacinus and V.lecanii were evaluated against Musca 

domestica. Five different concentrations of the fungal 

formulations viz.10gm/l, 20gm/l, 40gm/l and 60gm/l were 

prepared using sterile water. Third instar larvae were 

collected from the laboratory culture and were allowed to 

feed on the poultry manure @ 20 larvae/container. Pre-

starving was avoided to encourage maximum crawling on 

treated surface and to avoid immediate settlement in a 

feeding spot. The mouth of the containers was covered with 

muslin cloth to prevent larval escape. Four replicates were 

maintained for each concentration as well as the control. 
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After 48 hours of exposure fresh untreated poultry manure 

were offered for all the treatment as well as control 

categories and the observations were made at 24 h intervals 

upto pupation (Altre et al., 1999) [18]. 

 

Corrected mortality was calculated by Abbott’s (1925) 

formulae as in the following formula: 

 

 
 

Where % T= Percentage of dead test organisms. 

% C = Percentage of dead control organisms. 

For working mortality percentage mortalities were 

converted to correct per cent mortalities for control. 

Corrected mortality data were analyzed separately. 

 

Confirmative test 

The fungal treated dead larvae were incubated in a moist 

chamber for 3-4 days and randomly selected insects were 

surface sterilized in sodium hypochlorite (1%) for 1-2 

minutes and washed in three serial changes of sterile water 

to eliminate saprobe growth. Larvae were placed on water 

agar (water + agar), then transferred to PDA media for pure 

culture. The presence of the fungus was confirmed through 

microscope examination (Perior et al., 1995).  

Statistical analyses 

All experiments were repeated four times. Data were 

analyzed by analysis of variance using the ANOVA 

procedure of SPSS (SPSS software version 20) for a 

completely randomized design. When the effect was 

significant (P < 0.05), means were separated using 

Duncan’s Multiple Range Test. 

 

Results  

Evaluation of entomopathogenic fungi Verticilium 

laccani against M. domestica 

The entomopathogenic fungi Verticilium laccani seem to be 

effective in controlling the pest Musca domestica. Table 1 

shows the percentage mortality rate of M. domestica larva 

when treated with different concentrations of V. laccani 

formulation, viz 10g, 20g, 40g and 60 g for duration of 8 

days. There is a proportional increase in mortality with 

increase in incubation time as well as higher degree of 

mortality was reported at higher concentrations. The lower 

concentration of 10g/ml, the mortality on day1 was 12.5% 

and it shows a improved trend up to 42.5%. The higher 

concentration 60g/l shows that the 15% to 63.75%. The 

highest mortality 63.75% was observed in the 60g/l.  

The figure.1 represents the larval mortality in the study 

sample group of 20 larva each for a period of 8 days when 

treated with 10g, 20g, 40g and 60g/l concentration of 

entomopathogenic fungi. It was identified that 60g/l 

concentration was the best effective concentration till the 

days of incubation reached 8 days. But 60g/l concentration 

reaches a comparative level only on day 7 and 8. All the 

four concentrations are effective but according to the data, 

the third concentration (40g/l) proves to be the best. 

The two way Analysis of variance shows that the larval 

Mortality was highly significant at the given different 

concentration of entomopathogenic fungi against  

Musca domestica at (P≤ 0.05) 0.5% level of significance. 

The R squared value 0.98, indicates towards high degree of 

positive correlation between days of treatment and 

concentration of formulation (Table 2). 
 

Table 1: Evaluation of entomopathnogenic fungi Verticilium 

laccani against Musca domestica larva 
 

Day 

Corrected percent mortality (%) 

Different concentration 

10gm 20gm 40gm 60gm 

1 12.5 6.25 25 15 

2 18.75 28.75 41.25 21.25 

3 20 30 46.25 28.75 

4 26.25 36.25 52.5 36.25 

5 31.25 36.25 52.5 43.75 

6 35 40 57.5 47.5 

7 37.5 45 57.5 52.5 

8 42.5 45 61.25 63.75 

 
Table 2: Analysis of variance shows the significant difference 

among the different concentration of V. laccani 
 

Source Type III Sum of Squares df Mean Square F Sig. 

Model 2383.740a 11 216.704 17.209 .000 

gms 211.443 3 70.481 5.597 .006 

days 80.061 7 11.437 .908 .519 

Error 264.447 21 12.593   

Total 2648.188 32    

a. R Squared =.900 (Adjusted R Squared =.848) 

 

 
 

Fig 1: Experimental setup 
 

Evaluation of entomopathogenic fungi Pacilomyces 

lilacinus against M. domestica 

The table 3 shows that the entomopathogenic fungi 

Pacilomyces lilacinus seem to be effective in controlling the 

pest Musca domestica. Table7 shows the percentage 

mortality rate of M. domestica larva when treated with 

different concentrations of V. laccani formulation, viz 10g, 

20g, 40g and 60 g for duration of 8 days. There is a 

proportional increase in mortality with increase in 

incubation time as well as higher degree of mortality was 

reported at higher concentrations. The lower concentration 

of 10g/ml, the mortality on day 1 was 7.5% and it shows a 

improved trend up to 36.5%. The higher concentration 60g/l 

shows that the 15% to 72.5%. The highest mortality 72.5% 

was observed in the 60g/l. The 40g/l and 60g/l are more 

effectively controlled the larvae by P. lilacinus. 

The figure 2 represents the larval mortality in the study 

sample group of 20 larva each for a period of 8 days when 

treated with 10g, 20g, 40g and 60g/l concentration of 

entomopathogenic fungi. It was identified that 60g/l 

concentration was the best effective concentration till the 

days of incubation reached 8 days. But 60g/l concentration 

reaches a comparative level only on day 7 and 8. All the 

four concentrations are effective but according to the data, 
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the third concentration (40g/l) proves to be the best. 

The two way Analysis of variance shows that the larval 

mortality was highly significant at the given different 

concentration of entomopathogenic fungi against  

Musca domestica at (P≤ 0.05) 0.5% level of significance. 

The R squared value 0.98, indicates towards high degree of 

positive correlation between days of treatment and 

concentration of formulation (Table 4). 

 
Table 3: Evaluation of entomopathogenic fungi Pacilomyces 

lilacinus against Musca domestica larva 
 

Day 

Corrected percent mortality (%) 

Different concentration 

10gm 20gm 40gm 60gm 

1 7.5 6.25 37.5 15 

2 13.75 31.25 51.25 17.5 

3 16.25 32.5 52.5 25 

4 20 37.5 56.25 30 

5 25 38.75 60 33.75 

6 26.25 42.5 62.5 35 

7 32.5 43.75 65 65 

8 36.25 47.5 70 72.5 

 
Table 4: Analysis of variance shows the significant difference 

among the different concentration of P. lilacinus 
 

Source Type III Sum of Squares df Mean Square F Sig. 

Model 2198.350a 11 199.850 97.402 .000 

gms 197.303 3 65.768 32.054 .000 

days 182.248 7 26.035 12.689 .000 

Error 43.088 21 2.052   

Total 2241.438 32    

a. R Squared =.981 (Adjusted R Squared =.971) 
 

 
 

Fig 2: Dead larvae in the plastic container 

 

 
 

Fig 3: Evaluation of entomopathnogenic fungi Verticilium laccani 

against Musca domestica larva 
 

 
 

Fig 4: Evaluation of entomopathogenic fungi Pacilomyces 

lilacinus against Musca domestica larva 

 

Discussion 

Musca domestica has been reported to be susceptible to 

infection by several fungi (Barson et al.1994; Watson et al. 

1996) [5, 13]. Some of these naturally infecting pathogens like 

B. bassiana and M. anisopliae are among the most virulent 

pathogens to adult houseflies (Sirietal, 2005). 

In the present study, information on formulation of 

entomopathogenic fungi seem to be effective in controlling 

the domestic insect pest M. domestica. The percentage 

mortality rate of Musca domestica larva when treated with 

different concentrations of Beaveria bassiana formulation, 

viz 10g, 20g, 40g and 60 g for duration of 8 days. There is a 

proportional increase in mortality with increase in 

incubation time as well as higher degree of mortality was 

reported at higher concentrations. At a concentration of 

10g/ml, the mortality on day1 was 1.25% and it shows a 

improved trend of up to 45.0% and the incubation time 

prolonged till day 8. The highest mortality 57.5 % was 

recorded in 60g/l. However, majority of the studies 

concerning entomopathogenic fungi deal with agricultural 

pests (as reviewed in Shah and Pell, 2003; Goettel et al., 

2005) [12, 8].While among the vectors, many studies target 

mosquito (Mnyone et al. 2010; Leles et al., 2010) [11, 10] and 

relatively few studies have been conducted on housefly 

control.  

Bellini et al. (1992) studied the dose mortality assay with 

Entomophthora muscae on housefly while Maitland (1994) 

reported its natural prevalence in parts of Europe and 

America. Similarly, B. bassiana and 

M. anisopliae have also been reported for housefly control 

studies (Steinkraussetal.1990; Geden et al., 1995; Watson et 

al.1995; Carswell et al., 1998; Lecuona et al., 2005) [13, 9]. 

These studies indicated absolute mortality of housefly 

populationin5–15daysperiod.However, in order to compete 

with the conventionally used chemical insecticides, it is 

desirable to investigate native entomopathogenic isolates, 

adaptable to local environment, and hence, more efficient 

for the control of pest population of the region.  

Present study with B. Bassiana, M. anisopliae P. lilacinus 

and V. laccani gave absolute mortality of flies in 6 to 8 days 

at all the concentrations of fungal conidial suspension 

tested.  
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The result was in agreement with the data obtained by 

Geden et al. (1995) [7, 13] and Watson et al. (1995) [13] who 

reported absolute mortality of adult house flies in 5 and 

7dayspost-exposure to B. bassiana. Barson et al. (1994) [5] 

reported complete mortality of adult houseflies within 6 

days of exposure of M. anisopliae. The variance in time 

interval between exposure and kill may be attributed to 

difference in the strains of the pathogen used. 

 

Conclusion  
Use of entomopathogenic fungi for housefly control could 

have a lot of potential due to their low mammalian toxicity 

and natural prevalence among flies population. There is a 

proportional increase in mortality with increase in 

incubation time as well as higher degree of mortality was 

reported at higher concentrations. We conclude that the 

highest mortality 72.5% was observed in the 60g/L fungal 

formulation P. lilacinus are more effectively controlled the 

housefly larvae.  

 

Acknowledgement  

The authors are grateful to Loyola College Management for 

providing the lab facilities to carry out this work. We are 

also thankful to sun agro biotechnology, Porur for providing 

Entomopathogenic fungi.  

 

References 

1. Chavasse DC, Shier RP, Murphy OA, Huttly SR, 

Cousens SN, Akhtar T. Impact of fly control on 

childhood diarrhoea in Pakistan: Community-

randomised trial. Lancet,1999:353:22-5.  

2. Malik A, Singh N, Satya S. House fly 

(Muscadomestica): a review of control strategies for a 

challenging pest. J Environ Sci Health B ,2007:42:453-

469. 

3. Emerson PM, Lindsay SW, Walraven GE, Faal H, 

Bogh C, Lowe K et al. Effect of fly control on 

trachoma and diarrhoea. Lancet,1999:353:1401-3.  

4. Srinivasan R, Jambulingam P, Gunasekaran K, 

Boopathidoss PS. Tolerance of house fly, 

Muscadomestica L. (Diptera: Muscidae) to dichlorvos 

(76% EC) an insecticide used for fly control in the 

tsunami-hit coastal villages of southern India. Acta 

Trop,2008:105:187-90. 

5. Barson G, Renn N, Bywater AF. Laboratory evaluation 

of six species of entomopathogenic fungi for the control 

of house fly (Muscadomestica L.), a pest of intensive 

animal units. J InvertebrPathol,1994:64:107-113. 

6. Carswell I, Spooner-Hart R, Milner RJ. Laboratory 

susceptibility of Muscadomestica L.(Diptera: 

Muscadiae) and Bactroceratryoni (Frogatt) (Diptera: 

Tephritidae) to an isolates of Metarhiziumanisopliae 

(Metsch) Sorokin. Aust J Entomo,1998:137:281-284. 

7. Geden CJ, Rutz DA, Steinkraus DC. Virulence of 

different isolates and formulation of 

Beauveriabessianafor house flies and the parasitoid 

Muscidifurax raptor. Biol Control,1995:5:615. 

8. Goettel MS, Eilenberg J, Glare T. Entomopathogenic 

fungi and their role in regulation of insect populations. 

ComprMol Insect Sci,2005:6:361-406. 

9. Lecuona RE, Turica M, Tarocco F, Crespo DC. 

Microbial control of Muscadomestica (Diptera: 

Muscidae) with selected strains of Beauveriabassiana. 

Journal of Medical Entomology,2005:42:332-336. 

10. Leles RN, Sousa NA, Rocha LFN, Santos AH, Silva 

HHG, Luz C. Pathogenicity of some hypocrealean 

fungi to adult Aedesaegypti (Diptera: Culicidae). 

Parasitol Res,2010:107:1271-1274. 

11. Mnyone LL, Kirby MJ, Mpingwa MW, Lwetoijera 

DW, Knols BGJ, Takken W et al. Infection of 

Anopheles gambiae mosquitoes with entomopathogenic 

fungi: effect of host age and blood-feeding status, 2010. 

Parasitol Res doi:10.1007/s00436-010-2064-y. 

12. Shah PA, Pell JK. Entomopathogenic fungi as 

biological control agents. Appl Micro bio Biotechnol, 

2003:61:413-423. 

13. Watson DW, Geden CJ, Long SJ, Rutz DA. Efficacy of 

Beaauveriabassianafor the controlling of the House fly 

and Stable fly (Diptera: Muscadiae). Biol 

Control,1995:5:405-411. 

14. Watson DW, Rutz DA, Long SJ. Beauveriabassiana 

and saw dust bedding for the management of the House 

fly, Muscadomestica (Diptera: Muscadiae) in Calf 

Hutches. Bio Control,1996:7:221-227. 

15. Chintalchere JM, Lakare S, Pandit RS. Bioefficacy of 

essential oils of Thymus vulgaris and Eugenia 

caryophyllus against housefly, Musca domestica L., 

The Bioscan,2013:8(3):1029-1034. 

16. Raja M, Suresh M. Evaluation of Larvicidal Activity of 

Sapindus Emargintus (Family: Sapindaceae) Leaf 

Extracts against the Housefly Larvae (Musca 

domestica) LINN, International Journal of Science and 

Research (IJSR) ISSN (Online):2319-

7064,2017:6(2):200-205. 

17. Raja M, Suresh M. Extraction and Evaluation of 

Sapindus emargintus Seed Against the Housefly, Musca 

domestica Linn., Journal of Chemical, Biological and 

Physical Sciences,2015:55(38774):2249-1929. 

18. Altre JA, Vandenberg JD, Cantone FA. Pathogenicity 

of Paecilomyces fumosoroseus isolates to diamondback 

moth, Plutella xylostella: Correlation with spore size, 

germination speed, and attachment to cuticle. J. 

Invertebr. Pathol,1999:73:332-338. 

19. Raja M, Praveena G, John William S. Isolation and 

Identification of Fungi from Soil in Loyola College 

Campus, Chennai, India, International Journal of 

Current Microbiology and Applied 

Sciences,2017:6(2):1789-1795. 

20. Karthikeyan P, Kanimozhi K, Senthil kumar G, 

Panneerselvam A, Ashok G. Optimization of Enzyme 

Production in Trichodermaviride using Carbon and 

Nitrogen source. Int. J. Curr. Microbiol. App. 

Sci,2014:3(1):88-95. 

21. Abbott SW. A method of computing effectiveness of an 

insecticide J. Econ. Entomol,1925:18:256-267. 

22. Ambethgar V. Potential of entomopathogenic fungi in 

insecticide resistance management (IRM): A review. J. 

Biopest,2009:2:177-193. 

23. Prior C, Carey M, Abraham YJ, Moore D, Bateman RP. 

Development of a bioassay method for the selection of 

entomopathogenic fungi virulent to the desert locust 

Schistocerca gregaria (Forskal). J. Appl. 

Entomol,1995:119:567-572. 


