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ABSTRACT
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A survey was carried out on natural occurrence of fungal pathogen Beauveria bassiana from the Bark
eating caterpillar Indarbela quadrionata at ten Guava Orchards i.e. SHIATS, Mahewa, Jhalwa, Preetam
Nagar, Khusru baag, Meza, George town, Jhonson ganj, Allahpur and Kaushambi, during September to
October 2013-2014. The maximum isolates of Beauveria bassiana (10) was collected from Khusrubaag.
Ten B. bassiana isolates namely- iBb1, iBb2............. iBb10 were evaluated on 3 rd larval instar of Plutella
xylostella (commonly known as DBM- diamond back moth) in the laboratory of Entomology Department,
SHIATS, Allahabad. Results revealed that iBb5 was the most virulent as compared with other nine isolates.
The maximum mortality percentage of DBM was 34.44 in the isolate of iBb5 which was significantly
different from the other isolate followed by iBb6 (29.44) and iBb8 (27.73) including over control. The
percent mortality of remaining isolates was as follows : iBb6 29.44> iBb8 27.77 >iBb9 25.55 > iBb7
24.99 > iBb4 23.88 > iBb10 22.77 > iBb1 21.66 > iBb2 19.44 > iBb3 18.88 > iBb0 2.77. Bb6.
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and cosmopolitan pest. In another pest of cruciferous crops
in many parts of the world. DBM has been controlled by the
various chemical pesticides. In recent years resistance to most
of the conventional insecticides has developed (Sun et al.,
1986). Bacillus thuringiensis is used also to control this pest
but there are reports that DBM has developed resistance
against the bacteria (Tabashink et al., 1990). The rapid
development of resistance is probably associated with the
very rapid reproduction of DBM i.e. more than 25 generations
per year in the tropics (Keinmeesuke et al., 1985). The
problems of insecticides resistance as well as the environmental
and consumer health hazards associated with insecticides
residues in plant material have focused alternative methods
for the control of DBM. Hence, the objective of this study was
search effective isolates of Beauveria bassiana as biocontrol
agents for incorporation in to IPM programmes against
diamondback moth Plutela xyllostella

INTRODUCTION
Beauveria bassiana (Balsomo) vuillemin is a naturally occurring
entomopathogenic fungus with a very wide host range. B.
bassiana is the causative agent of the white muscardine disease
of many insect species and under certain climatic conditions
causes epizootics among field insects and soil borne pests
(Tanada and Kaya, 1993). This fungus represents the first
example describing a micro-organism as the agent of a
contagious disease. Additionally, it has one of the largest host
list among the imperfect fungi. It has been isolated from a
variety of mites and soil insects e.g., grubs, lepidopteran pupae,
termites, ants etc. (Keller and Zimmermann, 1989) and has
been successfully used against the Masson’s pine caterpillar,
Dendrolimus punctatus, the European corn borer, Ostrinia
nubialis, the Asian corn borer, Ostrinia furcanalis and several
other pests (Batta, 2007; De Faria and Wraight, 2007).
Guava bark catterpiller (Indarbela quadrinotata is a serious
pest of a large number of plant types throughout Asia (Beeson,
1941). Caterpillars are 50-60 mm and have pale brown bodies
with dark brown heads. They eat the bark and found inside
the tree, feeding for 9-11 months (Nair and Mathew, 1988).
The caterpillar eat the underlying layer of the bark and then
excreta forms baggy tunnels externally visible Beauveria
bassiana has been reported to cause mortality of this insect in
the field Meeena et al., 2013 found a significant results to
microbial agents (Verticillium lecanii, Beauveria bassiana and
Metarhizium anisopliae were evaluated against mustard
aphid, Lipaphis erysimi (Kalt.) and their safety to natural
enemies and pollinators.

MATERIALS AND METHODS
Investigations were carried out on natural occurrence of fungal
pathogen Beauveria bassiana on the bark eating caterpillar
Indarbela quadrionata in various guava orchards, and these
susceptibility of 3rd larval instar of Plutela xylostella, during
2013-2014, at the Department of Entomology, SHIATS,
Allahabad.
Survey
A survey was carried out in guava orchards to SHIATS,
Mahewa, Jhalwa, Preetam Nagar, Khusru baag, Meza, George
town, Jhonston ganj Allahapur in Allahabad district and
Kaushambi during September to October, 2013-14. When I.
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quadrionata

under a light microscope.

infestations were occurred at a peak. At each orchard, nine
trees were selected along a randomly located transect. On
each tree, three frass samples from galleries were collected.
Infected cadaver with B. bassiana were stored individually at
48 ºC in plastic bags in an icebox until they were processed in
the laboratory. Before each sampling procedure, all sampling
tools were sterilized with 70% ethanol. These sampling tools
included a flat pinch bar and a smooth forceps. Samplings
were carried out by the method of Reay et al. (2008).

Colonies of B. bassiana were grows as a white mould. Under
microscopical observations it was found that conidia in white
spore balls. Each spore ball is composed of a cluster of
conidiogenous cells. The conidiogenous cells of B. bassiana
are short and ovoid, and terminate in a narrow apical extension
called a rachis. The rachis elongates after each conidium is
produced, resulting in a long zig-zag extension. This method
was followed by Aneja (2005).

Isolation of Beauveria bassiana

Spore suspension was prepared from 15 days old culture of
B. bassiana on SDA medium. The fungal surface was scarped
using a sterile loop with 10 ml of sterile distilled water having
0.02% Tween 80 as a wetting agent (Rombach et al., 1986).
The suspension was then filtered through sterile muslin cloth
to eliminate the medium (Sasidharan and Verma, 2005). Spore
concentration of the filtrate was determined by serial dilution.
This served as the stock suspension. Dose 3% (2.1 x108 spore)
concentration was prepared by adding sterile 0.02 % Tween
80 (Malarvannan,et al., 2010), for 10 isolates from above
Allahabad location and tested for its pathogenicity on 3rd instar
of DBM.

Bioassay

Whole infected larvae that already showed hyphal growth on
their bodies were placed on Sabouraud dextrose agar (SDAY)
containing 0.01% chloramphenicol to prevent bacterial
contamination conditions. The larvae were incubated at 23±2
ºC until adequate growth of fungus is observed, then the fungus
was transferred to fresh SDAY medium and incubated for at
least 7 days under the same conditions. Pure culture were
obtained through the series (2-3) of subcultures of the original
inoculation on SDA.
Identification of fungi
Mycotaxonomic keys of Samson et al. (1988) were used for
the identification of the fungus. B. bassiana was identified by
their mycelial growth, spores characters and pigmentation of
culture medium. Sample stains with lectophenol and aniline
blue for mounting between the slides and fungi was observed

The pathogenicity tests in laboratory
The pathogenicity tests with different isolates of B. bassiana
against the larvae of DBM were done in laboratory of
Entomology Department. The larvae of DBM were used for
pathogenicity tests. The conidial concentration of different B.
bassiana isolates were standrilized on a young cabbage green
leaf in the pertiplates, the leaf was dipped with above fungal
suspension and after drying put inside to petriplatess, each
have three replicates. Mortality cause was taken at 3, 5 and 7
days after inoculating. Percent mortality was corrected by a
formula as suggested by Abbott (1925).

Table 1: Ten isolates of Beauveria bassiana infected insect host
Indarbela quadrinotata from different location of Allahabad and
kaushambi in UP.
Isolates Code (iBb)
Collected place
Average of
Infected cadaver
of I. quadrinotata
(from nine trees)
iBb 1
SHIATS
8
iBb 2
Mahewa
9
iBb 3
Jhalwa
9
iBb 4
Preetam Nagar
7
iBb 5
Khusro baag
10
iBb 6
Meza
6
iBb 7
George town
7
iBb 8
Jhonson ganj
5
iBb 9
Allahpur
8
iBb 10
Kaushambi
9

RESULTS AND DISCUSSION
The data are presented in Table No. shows that a total 78
cadavers collected from various orchards of guava. In which,
the maximum number of isolates of B. bassiana were collected
from Khusro Baag (10) and then Mahewa, Jhalwa and
kaushambi around Allahabad and kaushambi. Whereas,
minimum no. of isolates (5) were collected from Jhonson ganj.
This survey results was supported by Fasih and Srivastava
(1988), they studied on the diversity of B. bassiana and their

Table 2: Efficacy of different isolates of Beauveria bassiana on 3rd instar of Diamondback moth
Treatment
3 Days
5 Days
7 Days
iBb 1
11.66
25.00
38.33
iBb2
15.00
26.66
36.00
iBb3
11.66
20.00
35.00
iBb4
13.33
21.66
36.66
iBb5
18.33
38.33
50.00
iBb6
13.33
26.66
46.66
iBb7
13.33
23.33
48.33
iBb8
10.00
28.33
45.00
iBb9
8.33
25.00
43.33
iBb10
6.66
23.00
51.66
Control
0.00
0.00
8.33
S. ED(+)
6.85
12.92
16.93
CD at 0.05%
5.07
8.90
10.04
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Total
21.66
19.44
18.88
23.88
34.44
29.44
24.99
27.77
25.55
22.77
2.776
11.39
9.24
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infestation on I. quadrinotata in large areas of Lucknow during
the months March and July.

gram pod borer, Helicoverpa armigera. J. Experimental Zoology. 7:
319-324

The results are presented in Table No. 2, revealed that
maximum percent mortality of DBM was recorded in the isolate
of iBb5 (34.44) as compared with iBb 6 (29.44), iBb8 (27.73),
iBb9 (25.55), iBb7 (24.99), iBb4 (23.88), iBb10 (22.77), iBb1
(21.66), iBb2 (19.44) and iBb3 (18.88) including with control
(2.77). However, the isolates iBb5, iBb6 and iBb8 were found
non-significant effect to each other but they are significant
from rest of the isolates. Whereas, least mortality percent was
recorded in the isolates of iBb3 excluding control iBb0. Similar
as VanlaldikIi et al. (2013) Beauveria bassiana also provided
significant effect in suppressing the larval population as
compared to untreated contol.
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