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ABSTRACT: Bioassays were conducted with two isclates of Beauveria bassiana (Balsamo)
Vuillimen, cultured on Sabouraud’s dextrose agar (SDA) medium supplemented with host

insect larval extract against Spilosoma obligua (Walker) larvae. The LC,

values of isolate

MTCC 984 and MUCL 32508, grown on SDA medium, were 1.43 and 7.69 x }0" conidia mi?, 2.34
and 11.6 x 10° conidia ml'Y; and 3.53 and 19.5 x 10° conidia mlI* against second, third and fourth

instar larvae, r

espectively However, the virulence of both isolates increased when grown on
SDA medium supplemented with larval extract. The LC_,

values of isolates MTCC 984 and

MUCL 32508 grown on SDA medium supplemented with !anal extract were 0.86 and 3.31 x 10°
conidia ml%, 1.95 and 6.28 x 10° conidia ml?, and 2.38 and 14.6 x 10* conidia ml"' against second,
third and fourth instar larvae, respectively, shewing thereby higher virulence of the former in
terms of LC, and LT value against 5. obliqua larvae.
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INTRODUCTION

Bihar hairy caterpillar, Spilosoma obliqua
Walker (Lepidoptera: Arctiidae), is a widely
distributed polyphagous insect pest causing
damage to a large number of cultivated as well as
non-cultivated plant species (Bhatacharya and
Rathor, 1977). However, continuous use of chemical
insecticides in insect pest management resulted in
adverse effects like development of resistance, pest
resurgence and pollution to environment. Thus,
there is a need for alternative methods of pest
control like microbial control.

Microorganisms like viruses, bacteria, fungi,
nematode and protozoa infecting insect pests and
causing epizootic are of great importance for the
management of pests. Beauveria bassiana
(Balsamo) Vuillemin is an important
entomopathogenic fungus with a broad spectrum
of pathogenicity (Martin et al, 2000), varying
degrees of virulence and host specificity (Aguda
et al., 1984). Culture medium influences the
virulence of fungus. In view of this, an experiment
was carried out to assess the pathogenicity of
Beauveria bassiana cultured on Sabouraud’s
dextrose agar medium (SDA) with and without
larval extract, against §. obliqua larvae.
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MATERIALS AND METHODS

The present investigation was carried out in
the Department of Entomology, at G. B. P. U A&
T., Pantnagar on the pathogenicity of B. bassiana
against S. obliqua larvae. Adult males and females
of S. obliqua were collected from the Crop Research
Centre (CRC), Pantnagar and reared 1in the
laboratory.

Two isolates of B. bassiana viz., MUCL 38502
and MTCC 984 were used. The isolates MUCL
38502 and MTCC 984 were obtained from Belgium
Coordinated Collection of Microorganisms
(BCCM™), Belgium and Institute of Microbial
Technology (IMTECH), Chandigarh, respectively.
The cultures were grown on Sabouraud’s dextrose
agar (SDA) medium and conidia were harvested
from eighteen days old culture using 100ml of
sterilized distilled water having 0.02 per cent Tween-
80 as wetting agent (Rombach er al., 1986). Counts
of conidia were taken using an improved Neubauer
haemocytometer. The two isolates were tested at
five different concentrations viz., S x 10°,5x 10°% 5x
107, 5 x 10%and 5 x 10° conidia ml'.

The larval extracts prepared by using 24 hour

starved (25g) larvae of S. obliqua, macerated in
25mli distilled water were added to SDA mediumin
the ratio of 1:10 (extract and medium) in separate
flask and autoclaved at 15 1bs/cm? pressure for 15
minutes. Medium was poured in conical flask
inoculated, separately, with both the fungal isolates
of B. bassiana. These flasks were incubated at
25+ 2°C with 95 per eent relative humidity for 18
days.

The bioassays were performed on second to
fourth instar larvae of S. ebligua. In each Peiri-
dish (7.5cm diam) 10 larvae of different instar were
placed separately and sprayed under Potter’s tower
at 40+2 lbs/inch with 2m]l of each concentrations.
For control, larvae were treated with distilled water
containing 0.02 per cent Tween-80. Each treatment
was replicated thrice having ten larvae per
replication. Mortality was recorded at 24-hour
interval and cumulative mortality data were
subjected to Probit analysis (Finney, 1972).

RESULTS AND DISCUSSION

The results of bioassay indicate that the
virulence of both the fungal isolates change when
grown on medium supplemented with larval extract.

Table 1. Dose mortality response of S. obliqua larvae to B. bassiana isolates

Instar | x?value | Regressionequation | LC_(x 10°conidia ml") | Fiducial limit (x 10%- | Relative
Y =a+ bx ' x 10° conidia ml+) virulence
MTCC984
Ir 039 | Y=3.5185+0.2406x 143 1.206 -2.489 1.00
I 0.18 | Y=3.7640+0.1928 x 234 3.039 -8.006 1.63
\Y 062 | Y=3.8549+0.1745x 353 1.097-1.188 247
MUCL 32508
I 058 | Y=3.1435+0.2696 x 7.69 4.543-2.914 1.00
it 008 | Y=4.1743+0.1168 x 11.60 9.019-1.500 151
v 0.16 | Y=34317+0.2151x 19.50 2.183-4.173 2.53

174



Effect of medium on the virulence of B. bassiana against S. obliqua larvae

Bio-efficacy of B. bassiana isolates cultured on
SDA medium

The results of bioassays indicate that older
larvae were relatively less susceptible than youner
farvae as evident from the LC, and LT, values
(Table 1&2). The LC_, values of isolate MTCC 984
of B. bassiana was 1.43 x 10° conidia ml"' against
second instar larvae whichincreased 1.63and 2.47
times against third (2.34 x [ (¢ conidia ml") and fourth
(3.53 x10¢ conidia ml"") instar larvae, respectively.
The LT, values of the isolate MTCC 984 were 154.9,
156.4 and 160.2 hforsecond, third and fourth instar
larvae, respectively, thereby indicating lower
susceptibility of third and fourth instar larvae over
the second instar larvae. The LC, values of isolate
MCUL 32508 of B. bassiarna followed asimilar trend
and were 7.69, [ 1.6 and 19.5x [0°conidia ml-! against
second, third and fourth instar larvae, respectively.
The third and fourth instar larvae were 1.51 and
2.53 times less susceptible, respectively, when
compared to the second instar larvae. The LT value
was 160.6 hagainst second instar larvae withslight
increase forthe third (162.8 h) and fourth (164 .4 h)
instar larvae. The results are indicative of adecrease
in susceptibility to the entomofungal pathogen B,
bassiama with an advancement in the age of the
larvae.

Bio-efficacy of B. bassiana isolates cultured on
larval extract medium

There was increase in the susceptibility of
the host insect to both the fungal isolates cultured
on SDA medium supplemented with larval extract.
The LC, values of the isolate MTCC 984, cultured
on larval extract medium, were 0.86, 1 95and 2.38 x
10 conidia mi!' against second, third and fourth
instar larvae, respectively (Table 3). The second
and third instar larvae were found to be 2.26 and
2.76 times less susceptible, respectively over the
second instar larvae. The LT, values were 154.0,
156.6 and 158.2 h against sccond, third and fourth
instar larvae, respectively (Table 4). The LC,, vatue
of isolate MUCL 32508 was 3.31 x 10° conidia m}"!
against second instar larvae which increased 1.89
and 4.41 times against third (6.28 x 10 conidiaml")
and fourth (14.6 x 10° conidia m!"") instar larvae,
respectively (Table 3). Lower LT, value was also
observed when cultures were grown on SDA
medium supplemented with larval extract. The LT,
values of this isolate were 159.1, 1592 and 160.8h
to second, third and fourth instar larvae,
respectively (Table 4). Iincrease in the LCm and LT
values with the advancement of larval age was
observed with both isolates grown on SDA medium
supplemented with larval extract.

Table 2. Time mortality response of S. obligua larvae to B. bassiana isolates

Instar | %°value Regression equation LC, () Fiducial limit(h)
Y =a+bx
MTCC984
B 0.86 Y=2.5918+34363x 1549 1852-134.2
il 0.86 Y=2.6977+ 35081 x 1564 191.2-137.4
Y 049 Y=9.5972+2.7097 x 160.2 2144-134.4
MUCL 32508
Il 0.17 Y=2.0393+39133x 160.6 205.1-139.2
i 0.40 Y=25098 +3.3955x 162.8 204.8-142.0
v 048 Y=2.1432+3.2235x 1644 212.3-142.4
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Table3. Dose mortality response of S. obligua larvae to B. bassiana cultured on SDA medium with
S. obliqua larval extract

Instar | x2value [ Regressionequation [ L.C_(x 10°conidiaml") | Fiducial limit (x 105~ | Relative
Y =a+ bx x 10° conidia ml'") virulence
MTCC984
i 0.57 | Y=4.8080+0.0997x 0.86 [4.290-5.190 1.00
I 047 | Y=4.1396+0.1367x 195 2.327-16.340 226
v 0.16 | Y=3.5271+02309x 238 1.988-10.502 2.76
MUCL 32508
It 0.15 | Y=3.8144+0.1870x 331 9.200-1.196 1.00
HI 0.70 | Y=3.5931+02069x 6.28 6.272-1.199 1.89
v 0.08 | Y=3.7879+0.1691 x 14.60 2.776-7.707 441
Table4. Time mortality response of S. obligua larvae to B. bassiana cultured on SDA medium with
S. obliqualarval extract
Instar ¥x*value Regression equation LT (h) Fiducial limit (h}
Y =a+bx
MTCC 984
II 0.24 Y=19502+3.1772 x 154.0 [92.3-133.9
Hl 042 Y=2.1077 +3.2384 x 156.6 196.1-136.3
v 0.63 Y=1.2825+3.1627 x 158.2 205.6-138.6
MUCL 32508
H 0.12 =2.0374+3964 x 159.1 201.8-138.1
HI 0.38 Y=0.0332+2.2556 x 1592 244.9-131.2
v 0.64 Y=2.0064 +3.1735 x 1608 205.9-139.4

Of the twoisolates, isolate MTCC 984, grown  of B. bassiana. interms of 1.C

and 1T, increased

6

on SDA medium was found tobe 5.37.4.954nd 552 when grown on medium supplemented with larval
times morce virulentto sccond, third and fourthinstar — extract (Table 5). Isolate MTCC 984, grown on Jarval
larvae, respectively, when compared to the isolate extract SDA medium, was found 1o be 1.606,1.20
MUCL 32508. The virulence of both fungal isolates  and 1.4% times more virulent to sccond, third and
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Table 5. Relative virulence of Beauveria bassiana isolates against S. obliqua larvae

LC,, value (x10°conidia ml™) of ‘
Instar isolate Relative virulence
MTCCOg4 MUCL 32508
A B a b A over B Aovera aoverb Boverb
I 143 086 7.69 3.31 -1.66 5.37 -2.32 3.8
m 234 195 11.6 6.28 -1.20 4.95 -1.84 3.22
1Y% 353 238 19.5 14.6 -1.48 5.52 -1.33 6.13

Note:
A and a = culture grown on SDA medium

B and b = culture grown on SDA medium supplemented with larval extract

fourth instar larvae, respectively, over the virulence
of culture grown on SDA medium. Prasad (1989)
has reported that there was wvariation in
pathogenicity of five isolates of three
entomogenous fungi against S. [itura larvae.
Similarly, isolate MUCL 32508 was 2.32, 1 .84 and
1.33 times more virulent, respectively, when culture
was grown on SDA medium supplemented with
farval extract. It was observed that isolate MTCC
984 was 3.84, 3.22 and 6. 13 times more virulent to
second, third and fourth instar larvae, respectively,
in comparison to the isolate MUCL 32508 when
both the isolates were grown on SDA medium
supplemented with larval extract. Increase in
virulence of fungal isolates grown in SDA medium
supplemented with larval extract could be attributed
to the presence of nutrients in larval extract. Among
the various carbon sources, chitin and low level of
fatty acids were found to be more efficient for
conidial germination which indicated that fungus
might have used nutrients present in the integument
{Smith and Grula, 1981). An increase in virulence of
B. bassiana was reported when culture was grown
on medium containing animal fat (Scharoffenber,
1964).

On the basis of data generated as above it
may be concluded that isolate MTCC 984 was more
virulent than the isclate MUCL 32508 when the

cultures were grown on SDA medium alone or
supplemented with larval extract. Susceptibility of
S. obliqua larvae to the fungal isolates increased
when cultured on medium containing larval extract
of same host insect.
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