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ABSTRACT

In the present study, we report the results on laboratory bioassays of larvicidal and repellent action of
Azadirachta indica against Spodoptera litura. Third, fourth, fifth and sixth instar larvae of S.litura were
treated with different concentrations of leaf and seed extracts of A.indica. Results of our study show that
leaf and seed extract of A.indica induced mortality when second instar larvae of S.litura were treated at
the concentrations ranging from 0.01 to 0.05%. At higher concentration of 0.1 and 0.5%, mortality was
quicker and about 34.45 and 36.98 percent death occurred respectively before mid-pupal stages. From the
results it becomes evident that seed extract of A.indica possess highest larvicidal properties causing high
mortality in larvae of S.litura.
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INTRODUCTION

Plants are rich sources of natural substances that can be utilized in the development of environmentally
safe methods for insect control (Sadek, 2003). Crude plant extracts often consist of complex mixtures of
active compounds, they may show greater overall bioactivity compared to the individual constituents
(Berenbam et al., 1991; Chen et al., 1995). The deleterious effects of crude plant extracts on insects are
manifested in several ways, including toxicity (Hiremath et al., 1997), feeding inhibition (Klepzig and
Schlyter, 1999; Wheeler and Isman, 2001). The development of insects' growth regulators (IGR) has
received considerable attention for selective control of insect for medical and veterinary importance and
has produced mortality due to their high neurotoxic effects (Senthil Nathan et al., 2006). Neem
(Azadirachta indica A.) is well known as plant for its insecticidal property (Lowery and Isman, 1995),
and is reported to be effective against Spodoptera litura F. (Deota and Upadhyay, 2005). Azadirachtin, a
limonoid from seeds of the neem tree possesses strong antifeedant and growth inhibitory effects against
various insect pests (Isman, 1997).

The lepidopteran pest Spodoptera litura (Fabricius) is a serious pest on tobacco. It also has been recorded
on several other crops like cauliflower, castor, cotton, banana, groundnut, mulberry, etc. The full grown
caterpillars are the most voracious feeders and cause extensive damage by defoliation. Use of insecticides
for controlling this pest is on the rise and it has the ability to develop resistance to many insecticides
(Murugesan and Dhingra, 1995). Chemicals of botanical origin used in pest control programmes may
prevent several adverse effects caused due to synthetic insecticides (Gayatri et al., 2003). In the present
study, we report the results on laboratory bioassays of larvicidal and repellent action of Azadirachta
indica against Spodoptera litura.

MATERIALS & METHODS

Freshly emerged 3 ", 4™ 5™ and 6" instar larvae of uniform size and age were collected from the mass
culture maintained in the laboratory. Each instar larvae were treated separately with the leaf and seed
extracts of Azadirachta indica.

The oral or systemic toxicity of the plant extracts was investigated against 3", 4", 5™ and 6" instar larvae
through no-choice bioassay using leaf discs (6 cm in diameter) prepared from cabbage leaves. Test
formulation was prepared by dissolving the extract in distilled water and adding Tween-80 as an
emulsifier. For treatment, each leaf disc was dipped for 1 minute in the extract solution at each
concentration, air dried to evaporate solvent and then placed in a plastic container. A moist filter paper
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was kept below the leaf disc to prevent it from drying. The plastic container was covered with fine muslin
cloth held with rubber band. Three replicates each with 10 larvae were maintained for each treatment.
Larval mortality was observed after 48 hours of treatment and percent mortality was corrected by
Abbott’s formula (1925).

RESULTS AND DISCUSSION

Results

Leaf Extract:

Third Instar Larvae: Leaf extract of Azadirachta indica showed significant larval mortality at all the
concentrations tested ranging from 0.1 to 2.0% (Table 1). Highest mortality of 100 percent was observed
at 2% concentration when larvae were treated by topical application method. At same concentration,
94.66 percent mortality was recorded in larvae treated by leaf-disc application method. At 0.1% extract
mortality recorded was 27.00 and 33.33 percent in larvae treated by leaf-disc and topical application
experiments respectively. In control, mortality observed was 4.5 and 4.45 percent in leaf-disc and topical
treatment experiments respectively.

Fourth Instar Larvae: Maximum mortality of 88.00 and 90.66 percent was observed in larvae treated at
2% by leaf-disc and topical application methods respectively (Table 1). At 0.1% concentration larval
mortality observed was 17.33 and 29.30 percent in leaf-disc treatment and topical application methods
respectively. Mortality in control experiments was recorded as 3.35 and 3.53 percent in leaf-disc and
topical application experiments respectively.

Fifth Instar Larvae: Fifth instar larvae were observed to be slightly less susceptible in comparison to
earlier instars. At 2% concentration, mortality of 86.66 and 87.33 percent was recorded when larvae were
treated by leaf-disc application and topical application methods respectively (Table 1). Minimum
mortality observed was 15.33 and 22.66 percent at the concentration of 0.1% in leaf-disc and topical
application methods respectively. Control mortality observed was 3.35 percent in both leaf-disc and
topical application experiments respectively.

Sixth Instar Larvae: Percent larval mortality recorded was 85.33 and 78.65 at the concentration of 2%
when treated by topical and leaf-disc application methods respectively (Table 1). At 0.1% concentration
mortality observed was 21.33 and 12.33% in topical treatment and leaf-disc treatments respectively.
Mortality recorded in control was 2.05 and 2.15 percent in topical application and leaf-disc treatment
experiments respectively.

Seed Extract:

Third Instar Larvae: A maximum mortality of 100 percent was observed when larvae were treated by
topical and leaf-disc application methods at 2% concentration (Table 2). At 0.1% extract mortality
recorded was 41.33 and 37.33 percent in larvae treated by topical and leaf-disc application methods
repectively. In control 4.45 and 4.50 percent mortality was observed in topical and leaf-disc applications
respectively.

Fourth Instar Larvae: Percent mortality at 2% concentration was recorded as 97.33 when larvae were
treated by both leaf-disc and topical treatments (Table 2). Mortality at 0.1% concentration was 35.35 and
33.33 percent in larvae treated by topical and leaf-disc applications respectively. Larval mortality in
control experiments was 3.35 and 3.50 in topical and leaf-disc experiments respectively.

Fifth Instar Larvae: 94.66 and 93.33 percent mortality was observed at highest concentration of 2% when
larvae were treated by topical and leaf-disc methods respectively (Table 2). At 0.1% concentration
mortality recorded was 30.66 and 30.65 percent in larvae treated by topical and leaf-disc application
methods respectively. Control mortality was 3.05 and 3.15 in topical and leaf-disc treatments
respectively.

Sixth Instar Larvae: Maximum mortality of 93.33 and 90.66 percent was recorded at 2% concentration in
larvae treated by topical and leaf-disc treatments respectively (Table 2). At 0.1% mortality induced was
minimum of 26.65 and 17.38 percent in topical and leaf-disc treatments respectively. In control percent
mortality recorded was 2.05 and 2.20 in topical and leaf-disc treatments respectively.
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Table 1: Toxicity of Azadirachta Indica Leaf Extract against Different Larval Instars of Spodoptera Litura

Percent Mortality during Larval Instars

Il Instar Larvae

1V Instar Larvae

V Instar Larvae

VI Instar Larvae

i[;os/es Leaf-Disc Topical Leaf-Disc Topical Leaf-Disc Topical Leaf-Disc Topical
0 Application Application Application  Application Application Application Application Application

Perc Correc Perc Corre Perc Corr Percen Correc Perce Correc Perce Corre Perc Corre Perc Corr
ent ted ent cted ent ected t ted nt ted nt cted ent cted ent ected
Mort Mortal Mort Mort Mort Mort Mortal Mortal Mort Mortal Mort Mort Mort Mort Mort Mort
ality ity ality ality ality ality ity ity ality ity ality ality ality ality ality ality

0.1 27 23.56 33.33 30.22 17.33 14.46 29.3 26.71 15.33 12.2 2266 19.85 12.33 10.44 21.33 19.68

0.5 38 35.07 46.66 44.17 31 28.6 41.29 39.14 31 28.45 38.66 36.43 28.66 27.12 34.66 33.29

1 50 47.64 59.33 57.43 47 45,16 50.6 48.79 45 42.96 46.6 4466 41 39.73 44 42.82

1.5 70.66 69.27 80 79.06 68.66 67.57 68 66.82 61.33 59.9 67.58 66.4 57.3 56.38 64.33 63.58

2 94.66 94.4 100 100 88 87.58 90.66 90.31 86.66 86.66 87.33 86.87 78.65 78.19 85.33 85.02

OCIO”” 45 4.45 3.35 353 3.35 3.35 2.1 2.05

F- 117.2 2134 128.3 109.6 224.4

Value 5 5 3 125.66 5 4 214 99.55

gOX at 3.66 3.61 2.88 3.55 3.61 3.61 3.34 3.61
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Table 2: Toxicity of Azadirachta Indica Seed Extract against Different Larval Instars of Spodoptera Litura

Percent Mortality during Larval Instars

11l Instar Larvae

1V Instar Larvae

V Instar Larvae

VI Instar Larvae

Dose
s in Leaf-Disc Topical Leaf-Disc Topical Leaf-Disc Topical Leaf-Disc Topical
% Application Application Application Application Application Application  Application Application
Perc Correc Perce Correc Perc Correc Perce Correc Perc Corre Perc Corr Perc Corre Perc Corr
ent ted nt ted ent ted nt ted ent cted ent ected ent cted ent ected
Mort Mortal Morta Mortal Mort Mortal Morta Mortal Mort Mort Mort Mort Mort Morta Mort Mort
ality ity lity ity ality ity lity ity ality ality ality ality ality lity ality ality
0.1 37.33 34.37 41.33 38.59 33.33 30.91 3535 33.1 30.65 28.39 30.66 28.47 17.38 1552 26.65 25.11
0.5 50.65 48.32 50.65 48.35 46.65 44.71 4766 45.84 453 4352 40 38.11 374 3599 34 32.61
1 62.68 60.92 69.33 67.9 58.59 57.08 62.66 61.36 54.66 53.18 54.68 53.25 5059 49.47 44 42.82
1.5 82.59 81.76 86.66 86.03 74.66 73.74 78.66 77.92 70.59 69.63 77.33 76.61 58.66 57.73 73.38 72.82
2 100 100 100 100 97.33 97.23 97.33 97.23 93.33 93.11 94.66 94.49 90.66 90.44 93.33 93.19
OCIO”” 45 - 4.45 3.50 3.35 3.15 3.05 22 2.05
F_
176.1 117.9 108.5 173.2 176.1 215.1
;/alu 4 4 425 9 4 550 4 1
goX at 3.61 3.34 3.61 3.61 3.61 3.61 3.61 3.61
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Discussion

Mortality in larvae may be due to general toxicity of the chemical compounds present in the plant
extracts. Highest larvicidal and pupicidal activity was shown by seed extract of A.indica followed by leaf
extracts of A.indica. A complex secondary metabolite, azadirachtin isolated from seeds of A.indica have
been reported to affect several physiological processes of insects and also have direct toxic effects on
different tissues (Schluter et al., 1985). Larvicidal and pupicidal effects are dose-dependant and at higher
concentrations mortality induced was high. Similar dose dependant effects were reported by Martinez and
Van Emden (2001).
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