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ABSTRACT
The larvicidal activity of dichloromethane extracts of Pestalotiopsis uvicola (Speg.) Bissett and
Botryodiplodia theobromae Pat culture filtrates were evaluated on second instar larvae of
Culex quniquefasciatus under laboratory conditions. The concentrations varied from 200 to 400
ppm. The larval mortality was observed after 24 and 48 hours of exposure period. It has been
showed that high mortality rate of larvae in Pestalotiopsis uvicola (Speg.) Bissett when
compared to Botryodiplodia theobromae Pat culture filtrates. The LC50 values of
Pestalotiopsis uvicola (Speg.) Bissett and Botryodiplodia theobromae Pat against larvae
after 24 & 48 hours were 295, 368 and 261, 344 ppm, respectively. The results suggest that
the final extracts are promising bioinsecticides to control mosquito larvae.
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Introduction 

Mosquitoes are the most important arthropod
disease vectors transmitting a broad range of
pathogens which cause many disease like malaria,
lymphatic filariasis and yellow fever. Synthetic
insecticides are today in the forefront of the
mosquitoes controlling agents compared to other
controlling measures. In the past few decades
synthetic insecticides and plant extracts have been
used to control measurements and have produced a
feed back of enivornmental ill effect, non target
organisms being affected and most of mosquito
species becoming physiologically resistant to these
synthetic insecticides (VCRC, 1989). These problems
highlight the need for the development of new
strategy for eco friendly, biodegradable and target
specific insecticides to control mosquito populations.
In the past several researchers have reported that
some of the endophytic fungi isolated from various
medicinal plants have been shown to have insecticidal
activity against a number of insect pests (Strobel et
al., 2003; Clark et al., 1989; Findlay et al., 1997;
Azevodo et al., 2000). The advantage of using such
endophytic fungi for controlling pests or insects is lies
in easily mass multiplication and producing easy in
a bio-fermentor. An effort has been made in the
present study to evaluate the activity of culture

filtrates of endophytic fungi for controlling pests or
insects. Further an effort has been made in the
present study to evaluate the activity of culture
filtrates of endophytic fungi namely Pestalotiopsis
uivocla (Speg.) Bissett and Botryodiplodia
theobromae Pat against medically important vector
mosquio Culex quinquefasciatus larvae.

Materials and Methods

Isolation and identification of endophytic fungi
The leaves of Pongamia Pinnata (L) Pierre

were collected at CAS in Botany, University of
Madras. The plant materials were subjected to
endophytic isolation within 3 hours after harvest. The
endophytic fungal cultures of Pestalotiopsis uivocla
(Speg.) Bissett and Botryodiplodia theobromae
Pat were separated from the healthy leaves of P.
Pinnata (L) Pierre according to the general
mycological procedure (Liu et al., 2004). Specifically,
the leaves were washed with running tap water,
sterilized with ethanol (75% V/V) for 1 min and
sodium hypochloride (2.5% V/V) for 15 min, then
rinsed in sterile water for three times and cut into
1 cm long segments. Plant segments were then
transferred to potato dextrose agar plates amended
with ampicillin (200 μg/ml) and streptomycin
(200 μg/ml) to inhibit bacterial growth. After two
days, fungi were observed growing from the inner leaf
segments in the plates. Individual hyphal tips of the
various fungi were removed from the agar plates,
placed on new PDA medium and incubated at 25°C
for at least 2 weeks. Each fungal culture was checked
for purity and sub cultured to another agar plate by
the hyphal tip method (Huang et al., 2001). Fungal
identification methods were based on the morphology
of the fungal culture, the mechanism of spore
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production and the characteristics of the spores
(Sutton., 1980; Nagraj., 1993).

Cultivation and extraction of selected fungal
isolates

The selected endophytic isolates were
inoculated into 2000 ml Hopkins flask of MID
medium supplemented with 1 g soy tone L− 1,
incubated for 12 hours under light and dark cycle at
temperature between 22°C to 25°C for 21 days
(Strobel et al., 1996). After 21 days, the cultures were
passed through four layers of cheese cloth and 0.25g
of Na2Co3  (0.025% W/V) was added to the culture
filtrate to avoid fatty acid contamination. The culture
filtrate was further extracted with twice the volume
of dichloromethane and the organic phase was taken
to dryness under reduced pressure at 50°C. The
residue was dissolved in 1 ml Dimethylsulfoxide
(DMSO) and used for further studies.

Mosquito larvicidal bioassay
The egg rafts to Culex quinquefasciatus were

collected from Coovam River near Saidapet, Chennai,
India. The egg rafts were brought into laboratory and
maintained in unchlorinated tap water. The larvae
were reared at 26 ± 2°C with a photoperiod of 14
hours light and 10 hours dark cycle and 80% ± 10%
humidity. The larvae were fed with powdered dog
biscuits and yeast at the ratio of 3:1. A stock solution

was prepared by dissolving 25 mg of dichloromethane
extract residue in 1 ml of DMSO, the residue was
completely dissolved in DMSO and from these five
different (200, 250, 300, 350 and 400 ppm)
concentrations were prepared in 3 ml of distilled
water by volumetric dilution.

Larvicidal bioassay was conducted by the
modified method of Ju et al., (1998) in 24 well flat
bottom tissue culture plates. Groups of five early
second instars larvae of Culex quinquefasciatus were
placed into each well containing desired test
concentration of extract. Five replicates for each
concentration were run at a time. The control was
setup with 48 μl of DMSO in 3 ml of distilled water.
Treated and control larvae were held at the same
conditions. Larvicidal activity was evaluated 24 and
48 hour exposure. The dead larvae were classified, if
there is no movement when gently touched with the
point at a wooden dowel. Lethal concentration 50
(LC50) represents the extract concentration that
caused 50% larval mortality in 24 and 48 hours.

Statistical analysis

The LC50 value regression equation and the
95% confidence limit and chi-square values were
calculated by using probit analysis (Finney, 1971).
The percentage larval mortality was determined.
Mean ±  SD of untransformed data are reported.

Table 1. Larvicidal activity of dichloromethane extract of Pestalotiopsis sp. and Botryodiplodia
sp. against second instar larvae of Culex quinquefasciatus

Test
material

Concentra
tion of
the test
solution
(ppm)

Percentage of larval
mortality Lethal concentration (ppm) /

Regression equation

95%
confidence
limit (ppm)

Chi-
square
value

24 h 48 h Lower Upper

Pesta-
lotiopsis
sp.

400 100 100 LC50 (24 h) 294.46 ppm 283.11 306.93 18.27*

350 68 ± 10.95 84 ± 8.94 Y = 7.3698X ± 13.1962
300 44 ± 8.94 64 ± 16.73
250 24 ± 8.94 48 ± 10.95 LC50  (48 h) 261.44 ppm 251.48 270.95 5.49*

200 16 ± 8.94 16 ± 8.94 Y = 8.4575X ± 15.4451
Control 0 0

Botryodi
plodia
sp.

400 68 ± 10.95 80 ± 14.14 LC50 (24 h) 368.41 ppm 354.47 386.76 6.35*

350 32 ± 10.95 44 ± 8.94 Y = 8.8956X ± 17.8291
300 24 ± 8.94 28 + − 10.95
250 8 ± 10.95 12 ± 10.95 LC50 (48 h) 343.92 ppm 332.79 357.05 6.73*

200 0 0 Y = 9.5921X ± 19.3301
Control 0 0

Significant at p  <  0.05 level.
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Results
Fungi were identified by their morphology using

pure culture, spore production and their characteristics.

Larvicidal activity
The larvicidal activity of dichloromethane

extract of Pestalotiopsis uivocla (Speg.) Bissett and
Botryodiplodia theobromae Pat culture filtrates
showed activity against second instars larvae of Culex
quinquefasciatus (Table 1). Of these two fungal
extracts tested Pestalotiopsis uivocla (Speg.) Bissett
produced 100% larval mortality within 24 hours and
the LC50  value is 294 ppm. On extending the
incubation period to 48 hours the LC50 value was
further reduced to 261 ppm. On the other hand the
extract obtained from Botryodiplodia theobromae
Pat exhibited only 68% larval mortality in 24 hours
duration but gradually increased to 80% when
incubation time was extended to 48 hours and the
corresponding LC50 value was 368 and 343 ppm for
24 and 48 hours respectively. The present study reveals
that, the most promising one is Pestalotiopsis uivocla
(Speg.) Bissett which showed higher larvicidal potential.
No mortality was observed in control experiments.

Discussion
Many entomopathogenic fungi are known to

infect and kill large range of insects and some have
the potential to mosquito control programs (Claydon.,
1978 and Scholte et al., 2004). However very few
studies are available in mosquito larval control using
fungal extracts. Mosquito larvicidal activity of acetone
extracts of broth from liquid cultures of
Tolypocladium cylindrosporum, has been attributed to
cyclosporins, a cyclic peptide with well-known
immuno- suppressive activity in vertebrates (Weiser
and Matha., 1988a) and Tolypin, a fungal metabolite
(Weiser and Matha., 1988b). Ethylacetate extract of
endophytic fungus Neotyphoidium typhnium exhibit
23% morality against Culex pipiens larvae at
400 μg/ml level (Ju et al., 1998). The results obtained
from the present work clearly indicate the toxic
nature of fungal extracts against mosquito larvae.
The biologically activity of fungal extracts might be
due to the various compounds like 5-hydroxy-2-
(1’-oxo-5’-hydroxy-methyl-4’ -hexenyl) benzofuran,
5-hydroxy-2-(1’-5’-hydroxy- methyl-4’- hexenyl)
benzofuran, 1-butanol and 3-methyl-acetate. Further
investigations are needed to elucidate the active
metabolite is responsible for active against mosquito
larvae. These could be useful for the preparing
commercial products / formulation to be used as
mosquito repellent. It has refocussed the interest on
endophytic fungi which could be used as alternatives
to conventional insecticides.
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