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A major challenge for achieving successful mosquito control is overcoming insecticide resistance. The potential 

susceptibility was investigated in this research. Larvicidal activity of Bacillus spp. The isolated organisms were 

this study we concluded that the Bacillus spp. was showing vary potent biolarvicide that bring about mortality of 

mosquito larvae at short duration of time.
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Mosquitoes are vectors of various disease causing agents, responsible for transmission of pathogens causing 
more life threatening and debilitating human diseases than any other organism. Over one million people 

dengue fever yearly within disease-endemic countries [1-4].

increasing agriculture and forestry productivities. However, uncontrolled use of chemical insecticides has 
resulted in irreparable damage to environment [5]. Continuous use of chemical-based insecticides has resulted 

Consequently, they suggested the need for alternative control measures which leaves biological control as 
a viable alternative to chemical control. Microbial insecticides are especially valuable because their toxicity 
to non-target animals and humans is extremely low and a crucial part of integrated pest management [1].

Bacillus thuringiensis is an important insect pathogen which is highly toxic to mosquito larvae and related 
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in many countries [9-12].
Bacillus Species are a Gram-positive facultative anaerobe and spore forming saprophytic soil bacterium. 

The toxicity is attributed to an endotoxin, which is made of proteins that are produced and assembled when 
the bacteria sporulate [6]. Bacillus thuringiensis during the sporulation produces one or more proteinaceous 

fermentation are concentrated and formulated for spray on application according to conventional agriculture 
practices. There are many strains of Bacillus thuringiensis having insecticidal activity against insect orders 
(eg.Lepidoptera, Diptera, Homoptera, Mollaphage, and Coloptera). Only a few of them have been commercially 
developed [5].

The earliest record of dengue fever was found in the year of 1992 in Chinese Encyclopedia. Its incidence 
has increased over time and major factor that contribute to the expansion of global shipping industry in 18th 

world war2 caused the increased transmission on dengue virus serotypes resulting in the hyper endemicity and 

The present investigation on Biocontrol potential of Bacillus species isolated from soil against mosquito 
larva will be conducted with following objectives.

a.  To do production of mosquito larva from water.
b. To Isolate Bacillus species from soil.
c.  To perform biochemical analysis of the Bacillus species.
d. To evaluate the insecticidal activity of Bacillus species against the mosquito larva.

Authors concluded that Bacillus thuringiens is a very potent biolarvicide that brings about mortality of 
mosquito larva at short duration of time that mechanism beside Bacillus thuringiensis was secreted the crystalline 

quifascitus larvae hence reducing number of adult mosquito that same as vector diseases [3]. Authors observed 

and the human health but in case its uncontrolled use that resulted in irreparable damage to environment that 
leading to soil, water pollution that positive factors for the insect related diseases [5]. Author conducted that 
ento-mopathogenic bacteria are present in natural environment of Lahore and screening of more number of 
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of Bacillus subtilis and signals towards further exploration of other bacterial strains that can be used to control 

material with sterile spatula; the sample was placed in a sterile plastic bag and transferred to the laboratory for 

from the garden.

Acetate selection method described by Travers et al. (1987) which inhibit non- spore forming bacteria was 

a speed of 160 rpm at 370C±20C. At the end of this time, 0.5 ml of each soil suspension was drawn into test-
0

bacteria. After cooling at room temperature, the mixture was then serially diluted with sterile distilled water 
-1 to 10-5

Plates were incubated at 370C for 24 hours.

colour, texture, elevation and margin into account. Each suspended colony resembling to that of Bacillus species 

of determinative bacteriology reported by William and co-scientists in 1994.

washed with water. Then the smear was covered with gram iodine for thirty seconds and again rinsed with 

grouping, gram stain results and morphology of the cells were recorded. Smears with violet colour were labeled 

Bacillus species can form endospore in order to survive in hostile conditions. For spore staining, small 
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to a clean slide. Hydrogen peroxide was applied to the bacterial colony on the slide. Catalase positive bacterial 
colony resulted in the appearance of bubbles within 5 to 10 s of hydrogen peroxide application. Bacterial colony 
with no bubbling was catalase negative.

and agar. Final pH of the medium was maintained at 7.3 and then medium was autoclaved at 121 °C for 15 
min and transferred into the sterile test tubes. Tubes were inoculated by stabbing through center of the medium 
with inoculating needle to approximately one-half theDepth of the medium. Inoculated tubes were incubated 

bacterial cultures. Non-motile organisms grew only along the line of inoculation.

were inoculated with bacterial cultures and incubated at 30 °C. Inoculated tubes were examined for acetoin 
production after 2, 4 and 6 days. For VP test, 1 mL solution from test tube was transferred in another sterile 
test tube and then 18 drops of 40% KOH and a small amount of creatine was added. Tubes were allowed to 

surface of the medium showing the presence of acetoin whereas VP negative colonies gave yellow or no colour 
at the surface of the medium. 

 Tryptone broth was prepared, transferred in test tubes and autoclaved. The test tubes were inoculated with 
a small amount of a pure culture and incubated at 37°C for 24 to 48 h. After incubation 5 drops of Kovács 
reagent was added directly to the tube to test for indole production. Tryptone broth having indole positive 

medium within seconds of adding the reagent. In indole negative culture the reagent layer was yellow or slightly 
yellowish green.

Preparation of starch agar medium that autoclaved at 1210C after autoclaving it pour in petriplates allowed 
0C for 24hrs. In next day 

observed the microbial growth on plate after add iodine solution on plates and observed the result.

Phenol red Mannitol broth medium was prepared and autoclave after transferring into tube at pH of the 
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medium was adjusted to 7 before autoclaving. Add loopful suspension in tube and incubated at 370C for 24 
hrs. After a day incubated culture was received and observed colour changes that yellow colour was positive 
test while red colour was negative test. 

Water containers were left to stand in an open o space at ambient temperature of about 30 0C for seven days 
to facilitate lying of eggs by the mosquito. The water container was monitored daily to observe the emergence 
of the larvae. The larvae of the female anopheles mosquitoes were harvested using sieve and placed in a 
moistened cotton-wool to preserve them before use [10].

from soil as given in Tables 1-7.

Table 1. Biochemical and Morphological characteristics of isolated Bacillus species 1

Gram staining Positive

Spore staining Positive

Shape Rod shape

Motility test Motile

Indole test Negative

Vp test Positive

Catalase test Positive

Starch hydrolysis Positive

Mannitol fermentation test Positive

Table 2. Biochemical and Morphological characteristic of isolated Bacillus species 2 

Gram staining Positive

Spore staining Positive

Shape Rod

Motility test Motile

Indole test Negative

Vp test Negative

Catalase test Positive

Starch hydrolysis Positive

Mannitol fermentation test Negative
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Table 3. Biochemical and Morphological characteristic of isolated Bacillus species 3.

Gram staining Positive
Spore staining Positive
Shape Rod
Motility test Motile
Indole test Positive
Vp test Positive
Catalase test Positive
Starch hydrolysis Negative
Mannitol broth fermentation test Positive

Table 4. Biochemical and Morphological characteristic of isolated Bacillus species 4

Gram staining Positive
Spore staining Negative
Shape Rod
Motility test Non motile
Indole test Negative
Vp test Negative
Catalase test Positive
Starch hydrolysis Positive
Mannitol broth fermentation test Negative

Table 5. Bioactivity of the Bacillus species isolated from soil against mosquito larva at 2 h

added Dead Dead Dead Dead
Control 2 2 0 2 0 2 0 2 0

10-1 2 0 2 0 2 0 2 1 1
10-2 2 1 1 0 2 1 1 2 0
10-3 2 2 0 1 1 0 2 1 1
10-4 2 0 2 0 2 1 1 0 2
10-5 2 1 1 1 1 2 0 1 1

Table 6. Bioactivity of the Bacillus species isolated from soil against mosquito larva at 4 h

added Dead Dead Dead Dead
Control 2 2 0 2 0 2 0 2 0

10-1 2 0 2 0 2 0 2 1 1
10-2 2 1 1 0 2 0 2 2 0
10-3 2 2 0 1 1 0 2 1 1
10-4 2 0 2 0 2 0 2 1 1
10-5 2 0 2 0 2 1 1 0 2

VISTA INTERNATIONAL JOURNAL ON ENERGY, ENVIRONMENT& ENGINEERING  VOLUME 8 (2023), ISSUE 4



36   I

Table 7. Bioactivity of the Bacillus species isolated from soil against mosquito larva at 6 h

added Dead Dead Dead Dead
Control 2 2 0 2 0 2 0 2 0

10-1 2 0 2 0 2 0 2 0 2
10-2 2 0 2 0 2 0 2 0 2
10-3 2 0 2 0 2 0 2 0 2
10-4 2 0 2 0 2 0 2 0 2
10-5 2 0 2 0 2 0 2 0 2

The Bacillus Species -1 tests are shown in Figs.1, 2

 

        Fig.1     i) Motility test, ii) Mannitol fermentation,       Fig.2     i) Catalase test, ii) Spore staining,
                   iii) Indole test, iv) VP test            iii) Starch hydrolysis, iv) Grams staining

The Bacillus Species -1 tests are shown in Figs.3, 4

 

Fig.3   i) Mannitol fermentation, ii) Indole test      Fig.4    i) Spore staining,     ii) Catalase test
           iii) Motility test, iv) VP test         iii) Starch hydrolysis, iv) Grams staining
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The Bacillus Species -1 tests are shown in Figs.5, 6

Fig.5  i) Indole, VP, Mannitol test, ii) Motility test Fig.6 i) Spore staining, ii) Starch hydrolysis
           iii) Catalase test, iv) Grams staining

The Bacillus Species -1 tests are shown in Figs.7, 8

 

Fig.7 i) Motility test, ii) Indole, VP, Mannitol test, Fig.8 i) Catalase test, ii) Spore staining
         iii) Spore staining, iv) Grams staining            iii) Starch hydrolysis, iv) Grams staining
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               Fig.9 Larvicidal activity testing                   Fig.10 i) Live larva, ii) Control, iii) Dead larva

Bacillus species is a Gram positive, spore forming soil bacterium that produces insecticidal protein during 
sporulation. For example the Bacillus thuringiensis is the most widely used microbial control agent in the 
developed world. Biological pesticides based on Bacillus spp. are becoming increasingly important in pest 
management programs, accounting for 80-90% of all biological pest control agents used worldwide. Authors 
isolated the four Bacillus species from the soil because the soil is the natural resource for all microbial 

biochemical tests that including Indole test, VP test, Starch hydrolysis test, Mannitol fermentation test etc. 
In case of the Bacillus species all isolates have pyramidal crystal protein while others have cuboidal forms. 

and Bacillus cereus that both showing the same biochemical and morphological characters. Researchers 

-1 to 10-5. This culture 
was placed into the micro centrifuge tubes then each tube added two cultivated mosquito larva for 2hrs, 
4hrs, 6hrs. After 2 hrs., Bacillus culture 1 was showing the maximum amount of larva death. After 4 hrs of 
incubation Bacillus culture 2 and 3 shows maximum amount of death (Table 1-7). After the 6hrs all the larva 

the control tube (with distilled water and mosquito larva). Authors observed that as time goes on increasing, 
the death of larva also increases. 

mosquito larva. The use of Bacillus species as a Biocontrol agent against mosquito larva is preferred as it is 

mosquitoes in most countries.
It is still necessary to search for more microbial toxins to control insect orders which have the ability to 
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