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Studies on the influence of Beauveria bassiana on survival
and gut flora of groundnut caterpillar, Spodoptera litura Fab.
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ABSTRACT

Laboratory studies using the spore of the fungus Beaueria bassiana were carried out at different
concentrations to assess its influence on the survival of the larvae of groundnut caterpillar, Spodoptera
litura (Fab.) (Lepidoptera: Noctuidae) as well its impact on the larval gut microflora. In the contaminated
food bioassay, a spore density of 10° spores/ml caused 100% larval mortality while LC value was found
to be 0.5x108 spores / ml. The heterotrophic bacterial population and the generic composition in the
digestive tract of the larvae treated with the entomopathogenic fungi were analyzed. Nine species of
bacterial genera Bacillus sp., Proteus sp., Enterobacter sp., Salmonella sp., Pseudomonas sp.,
Escherichia sp., Klebsiella sp., were identified in the digestive tract. The ingestion of fungal spores

eliminated three genera of bacteriain the digestive tract
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INTRODUCTION

The successful use of microbial control in agricultural
crops suggests that there may be beneficial fithess effects
of naturally occurring insect diseases to the plant (Elliot
et al., 2000). Various pathogenic organisms such as
viruses, bacteria, protozoa, and nematodes and most fungi
have shown promisefor usein biological control (Benjamin
et al., 2002). In general, entomopathogenic fungi have a
strong potential as viable control agents for many insect
pests (Hafez et al., 1998). Quite a good number of
entomopathogenic fungi have been effectivein laboratory
and field tests and Beauveria bassiana and Metarhizium
anisopliae had been successfully used in the field
(Michael et al., 1987).

At present there is an increasing interest in the use of
entomopathogenic fungi for insect pest control. Among
the many entomopathogenic fungi, isolates of Beauveria
bassiana Balsomo Vuillemin were found to be highly
pathogenic to many insect pests such as whiteflies,
aphids, grasshoppers, termites, Colorado potato beetle,
Mexican bean beetle, Japanese beetle, boll weevil, cereal
leaf beetle, bark beetle, lygus bugs, chinch bug, fire ants,
European corn borer, codling moth and Douglasfir tussock
moth. It occurs in the soil as a saprophyte (Hoffman and
Frodsham, 1993). B. bassiana belongs to the class
Hypomycetes under the division Deuteromycetes. The
colonies are moderately growing, spreading, and woolly,
powdery or mealy in texture, white to yellowish white or
occasionally pinkish in colour in nutrient agar plates.
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Conidiogenous cells are hyaline; flask shaped with along
azigzag - appearing rachis bearing lateral conidia. Conidia
are hyaline, 1 - celled and globose to ovoid with alength
of about 3.5 mm. In the present study, experiments were
conducted to find out the bio - efficacy of the fungus B.
bassiana against groundnut caterpillar, Spodoptera litura

Fab. as well asitsinfluence on the gut microflora.

MATERIALSAND METHODS

Collection and maintenance of pest

Neonates and early instar larvae of S. litura were collected
from groundnut fieldsin Kadayam Panchayat at Tirunelveli
district, Tamil Nadu, India. The collected larvae were
maintained on fresh clean plastic jars with fresh leaves at
30°C and 70% relative humility (Sanjrani et al., 1989).
The larvae were fed with fresh leaves of groundnut. In
each plastic jars 5 numbers of pests with same age and

size groups were introduced.

Fungal collection and maintenance

The isolate MTCC - 2028 of Beauveria bassiana was
obtained from the Microbial Type Culture Collection
Centre, Chandigarh. The culture was maintained in potato
carrot agar medium. The fungal strain was also maintained
in a potato dextrose agar medium. The conidial spores of
B. bassiana were mass-cultivated employing rice grains.
Rice husk supported the proliferated growth of this
fungusbecauseitisrichin nutrientslikelignin (20 - 47%)
and cellulose (30 - 45%) etc. The rice grains (759) were
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filled in small bottles, and autoclaved for 30 minutes at
121°C and 15 psi. Then the fungal inoculum (2 ml) was
added to Rice husk medium (Mazumder et al., 1995) and
stored at 27 - 30°C for 12 days for the mass production of
B. bassiana.

Preparation and standar dization of spore suspensions
Spore suspensions of B. bassiana were prepared by adding
5ml of 0.2% (v/v) dispersing agent (Tween 80) into each
of the test tube slants were containing the fungal culture.
After adding Tween 80, the spores were scraped off from
the agar surface by using stirring glass rod and the spores
were suspended in Tween 80. The spore suspension was
collected in a sterile test tube, filtered through cheese
cloth to remove hyphal debris. The concentration of spores
in the final suspension was determined using
haemocytometer count. From thisinitial spore suspension,
107, 103, 104, 10°, 107, 108 and 1x 10° conidia/ mL of spores
were prepared.

Bioassay

The larvae of Slitura were fed with groundnut leaves
dipped in B. bassiana spore suspension containing 107,
103, 104, 10°, 107, 108 and 10° conidia/mL prepared in 0.02%
of Tween 80 (Yeo et al., 2003). The dipped leaves with
different spore concentrations were air-dried. Then the
leaves were used to feed the larvae. The control larvae
were fed with untreated groundnut leaves.LC_ value was
calculated by the method of Reed and Muench (1938).

Physiological grouping of bacterial strains

After the experimental regimes, the control and spore
treated larvae were brought to the laboratory in living
condition for counting the gut microflora. Thelarvae were
sacrificed and the gut was aseptically dissected out for
studying bacterial population. All instruments used to
dissect out the gut tissues were thoroughly sterilized to
avoid any contamination. The aseptically excised gut
tissues (1g) were placed in separate sterile Petri plate.
Microbial analysis was made by pour plate method. One
gram of dissected gut tissue was homogenized separately
using sterile 1% peptone water. Then homogenates were
made to 100 ml using 1% sterile peptone water. Further
serial dilution was done using 9 ml of same 1% sterile
peptone water. One ml aliquots of serially diluted
homogenates were taken out into a sterile Petri plates.
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About 20 mL sterile molten agar of different type's viz.,
starch agar, casein agar, gelatin agar, and tween agar were
poured aseptically in serial Petri plates. Different
physiological group of bacteria perform metabolic
activities by different enzymes. Based on the production
of extra cellular enzymes, the bacterial strains belong to
different groups were identified. Bacterial strains taken
from gut tissues in control and spore treated larvae were
thus tested for the presence or absence of amylolytic,
gelatinolytic, caseinolytic and lipolytic bacterial groups.
The percentage occurrence of various groups of bacteria
was recorded for different samples

Generic composition of bacterial strains

The generic level identification was carried out by
adopting the scheme described in the Bergey’'s manual of
determinative bacteriology (1984 - 89). The bacterial
strainsisolated from the gut of control and treated samples
were analyzed for their amylolytic, cellulolytic,
caesinolytic and lipolytic activities. (Meenakshi Sundaram
etal., 1998)

RESULTSAND DISCUSSION

In the present study, 50% (LC,)) mortality was observed
at adensity of 10° spores/ml of B. bassiana. The maximum
mortality (100 - 75%) was observed at a density of 108
spores / ml as against the minimum (25%) at density
of 10*spores/ ml. Inthe present investigation, LC, value
was found to be 0.5 x 10° spores /ml of B. bassiana. The
total heterotrophic bacterial population in the digestive
tract of control and treated larvae was found to be
1.21 and 0.52 x 10° CFU / g respectively. The heterotrophic
bacterial population of the digestive tract decreased, when
the pests were treated with fungal pathogen B. bassiana
(Sreeramakumar et al., 2002). The bacterial count in the
digestivetract of thetreated larvae was 1.24 x 10° CFU/qg.
A total number of 20 bacterial isolateswereidentified both
in control and treated larvae. The bacterial generain the
digestive tract of the control larvae were Bacillus sp.,
Proteus sp., Enterobacter sp., Salmonella sp.,
Pseudomonas sp., Escherichia coli and Klebsiella sp.
Among various bacterial genera isolated, Bacillus (40%)
and Proteus (20%) were found to be the dominant flora
followed by Enterobacter (10%), Salmonella (10%),
Pseudomonas (10%), E. coli (10%), and Klebsiella (5%).

Table 1. Physiological grouping of bacterial strains isolated from digestive tract of S. litura.

Physiological grouping Total No. of bacterial
Source Cellulolytic Amylolytic Caesinolytic Lipolytic strain tested
Control 15 (75%) 5(25%) 10 (50%) 8(40%) 2
Treated 14 (70%) 4(35%) 12(60%) 10 (50%) 20
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Table 2. Fungal density in the digestive tract of S. litura treated with B. bassiana
Fungal population (CFU/Q)
Source Dilutions Control Treated
T, T, Average T, T, Average
Digestive system 10° 5 3 4 120 100 110
10¢ 0 0 0 6 12 9
4x10°CFU/g 110x 10°CFU/g

In the gut of the S. litura a considerable reduction in
occurrence of various bacterial generawas observed. As
observed in control, the digestive tract microflora of the
treated pest was dominated by Bacillus (55%) followed
by Proteus (25%), Pseudomonas (15%) and E. coli (15%).
The bacterial genera such as Enterobacter sp.,
Salmonella sp., and Klebsiella sp., which occurred in
control larvae were found to be absent in the treated pest.
The reason for this may be that these bacteria were
eliminated by thefungal colonization in the digestivetract
of S. litura treated with fungus. With regard to the
enzymatic activities, higher occurrence of cellulolytic
bacteria strains (75%) followed by caesinolytic (50%),
amylolytic (25%), and lipolytic (40%) bacteria was|
observed (Table 1).

The fungal density in the digestive tract of the control
larvae was lesser when compared to treated population
(4 x 10° CFU/g.) (Table 2). The fungal density in the
digestivetract of treated larvae was 110 x 10° CFU/g. Thus
it may be concluded that B. bassiana was found to be
highly pathogenic to S. litura as well and it influenced
the incidence and the activity of larval gut microflora.

REFERENCES

Benjamin A. Michael, ElyesZhiovaand Richard S. Ostfeld.
2002. Laboratory and Field Evaluation of the
Entomopathogenic Fungus Metarhizium anisopliae
(Deuteromycetes) for controlling questing Adult
Ixodes scapularis (Acari : Ixodidae ). Journal of
Medical Entomology, 39 (5) : 723 - 728.

Elliot, S.L., Maurice, W. and Sabelis Arne Janssen. 2000.
Plants can use entomopathogen as bodyguards.
Ecology letters, 3: 228 - 235.

Hafez, M.F.N., Zaki, A., Moursy and Sabbour, M. 1998.
The biological effects of the entomopathogenic
fungus, Beauveria bassiana on the potato tuber moth
Phthorimaea operculella (Seller). Journal of Islamic
academy of Sciences, 7 (4) : 35 - 36.

Received: May 25, 2010

Revised: August 15, 2010

Hoffmann, M. P. and Frodsham, A. C. 1993. Natural
Enemies of Vegetable Insect Pest. Cooperative
Extension, Cornell University, Ithaca, NY. 63 P.

Mazumder, K.C., Puzari and Hazarika, L. K. 1995. Mass
production of Beauveria bassiana and its potentiality
onrice hispa. Indian Phytopath, 48 (3) : 275 - 278.

Meenakshi Sundaram K.S. and Gujar, G. T. 1998.
Purification and characterization of Gut alkaline
proteases form some L epidopteran larvae. Entomon,
23(3) : 157 - 166.

Michael, C., Rombach, G., Remedios, M.R and Aguda, M.
1987. Counting conidia of Metarhizium anisopliae,
Metarhizium flavoviride and Beauveria bassiana by
light transmission measurements on conidial
suspensions. Philippiens Entomology, 7 (1) : 43 - 50.

Reed,L.J. and Muench, S. 1938. A simple method of
estimating fifty percent end point. American Journal
of Hygiene, 27 : 493 - 497.

Sanjrani, M. W. S., Munshi, G. H. and Abro, G. H. 1989.
Effects of temperature on the biology of Spodoptera
litura Fab. Philipine Entomologist, 7 (6) : 573 - 578

Sreeramakumar, P. D., Sidde Gowda, K. and Singy, S. P.
2002.The types of propagule produced by Nomuraea
rileyi (Farlow) Samson in solid and liquid media and
their pathogenicity to Spodoptera litura (Fabricius).
In : Proceedings of the Symposium on Biological
Control of Lepidopteran pests, July 17 - 18, Bangal ore.

Yeo, H., Pdll, J. K., Alderson, P. G, Clark, S. J. and Ye, B. J.
2003. Laboratory evalution of temperature effects on
the germination and growth of entomopathogenic
fungi and on their pathogenecity to two aphid species.
Pest Management Science. 59 (2) : 156 - 165.

I. Joseph, D. Edwin Chellaiah and A. J. A. Ranjit Singh
Department of Advanced Zoology & Biotechnology, Sri
Paramakalyani College, Alwarkurichi - 627 412, Tamil Nadu,
India, E- mail: singhspkc@gmail.com

Accepted: September 25, 2010



