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ABSTRACT

On the basis of LCSO’ the order of toxicity was chlorantraniliprole > emamectin benzoate > indoxacarb
> spinosad > pyridalyl > fluendiamide > bifenthrin > koranda and > polytrinC with the relative
toxicity of 37.75, 37.75, 3.28, 1.91, 1.61, 1.24, 1, 0.83, 0.68 by direct spray method. LC,, obtained by
leaf-dip method revealed that chlorantraniliprole (0.0001) was most effective followed by emamectin
benzoate (0.0002) and indoxacarb (0.0012). The order of relative toxicity was 203, 101, 16.9, 2.86,
1.97, 1.83, 1.6, and 1.4 for chlorantraniliprole, emamectin benzoate, indoxacarb, spinosad, koranda,
pyridalyl, polytrin C and flubendamide, respectively. Thus, irrespective of bioassay methods,
chlorantraniliprole, emamectin benzoate and indoxacarb were most toxic to Sonepat strain of

Spodoptera litura.
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The cutworm, Spodoptera litura Fab is an
important pest of numerous economic crops in India.
Recently, an outbreak of this pest has been reported
on soybean in Kota region of Rajasthan and
Vidharba region of Maharastra caused greater yield
loss. Since, the pest has shown resistance to most
of the conventional insecticide, it is essential to
monitor the field level susceptibility change to new
molecules, which are currently in extensive usage.
This information would be helpful to monitor and
choose right insecticides and can be incorporated
for developing sound management strategy for this
notorious pest. Therefore, keeping these facts in
view, the present study was aimed to determine the
relative toxicity of these new molecules to the field
collected strain of S. litura.

Materials and Methods

The larvae of S. litura were collected from
Palari Khurad Village of Sonepat District of Haryna
in cauliflower field during September 2012 and
study was conducted with the subsequent generation
(F,) of the field collected sample of S. litura. At
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first, the field collected larvae were fed on sterilized
(0.002 % sodium hypochlorite solution for 2 min.)
castor leaves. After two days, the larvae were
slowly transferred to kidney bean based artificial
diet. The culture was maintained at ambient
temperature of 27+1, 60-65 % RH and 12: 12hrs.
light and dark. Seven day old (third-instar) larvae
were taken for the bioassay.

The commercial formulations of emamectin
benzoate 5% SG, polytrin C 44% EC (profenofos
40% + cypermethrin 4%) ( Syngenta Crop
Protection), spinosad 45% SC (De-Nocil India),
flubendiamide 20% WG (Tata Chemicals),
chlorantraniliprole 18.5% SC and indoxacarb 15.8
EC (DuPont), bifenthrin 10 % EC (FMC), pyridalyl
(Sumitomo), and koranda (chlorpyrifos 50% +
cypermethrin 5%) 505 EC (Rallis India) were used
for the study.

Fifteen, third instar larvae (7-day old) of
S. litura were selected randomly and placed in a
Petri-dishes and 1 ml of each concentration of the
test emulsions prepared with distilled water was
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directly sprayed at a pressure of 340 g cm? under
a Potters spray tower. For each insecticide, a series
of 5 to 6 concentrations were simultaneously tested
to obtain the mortality response of test insect. The
sprayed Petri-dishes containing larvae were dried
for about 5 min. and transferred to fresh untreated
castor leaves.

The 7-day old S. litura larvae were exposed
to insecticide residue on castor leaves. The leaf
discs of approximately 6 cm dia. were cut from the
castor leaves and dipped in the respective
concentrations of different insecticides for 20
seconds and air-dried and transferred to Petri-dish
(11%9 cm). Five larvae for a plate were taken and
maintained under laboratory conditions with three
replications. Mortality was recorded 24hrs. after
treatment. The moribund insects were counted as
dead and mortality was corrected using Abbot’s
formula. LC,, was calculated according to Finney
(1971) using the Software Indostat.

Results and Discussion

The larval mortality of S. /itura population from
Sonepat exposed to different concentrations of
insecticides. LC,  and LC, values were calculated
to compare the toxicity of various insecticides.
(Pandi et al., 2013). The chi-squares values
indicated good fit of probit regression and
heterogeneity was absent in tested populations of
S. litura. LC,, values (expressed in percentage) for
all tested insecticide by direct spray method of
bioassay (Table 1). Among the nine insecticides,
emamectin benzoate, chlorantraniliprole and
indoxacarb were found most effective against
S. litura. The insecticides polytrin C (mixture of
profenophos + cypermethrin), koranda (mixture of
chlorpyriphos + cypermethrin) and bifenthrin were
less toxic as compared to emamectin benzoate.
Relative toxicity value based LC,, of bifenthrin
indicated that except polytrin C and koranda, all
showed better toxicity. The emamectin benzoate
and chlorantraniliprole were 37.75 time more toxic
than bifenthrin. spinosad, flubendiamide, indoxacarb,
and recorded 1.19, 1.24, 3.28 and 1.68 fold higher
toxicity in comparison to bifenthrin, whereas, polytrin
C and koranda exhibited less toxicity 0.38 and 0.83,
respectively. Dhawan et al. (2007) tested the
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susceptibility of S. /itura populations which were
collected from cotton field of Abohar and Fazilka
Blocks of Ferozepur, Punjab. The % LC, values
of emamectin benzoate, pyridalyl, flubendiamide and
chlorantraniliprole were 0.0001, 0.0037, 0.0040 and
0.0044, respectively. Relatively, LC, values were
found to be less when compared with the results
that indicated a slight tolerance in Sonepat
population. The difference in lethal dose might be
due to local variation, host plant and insecticide usage
pattern. This differential response was also
conferred by the enhanced actions of insecticide
detoxification enzymes, Stanley et al. (2006)
reported that spinosad 0.018 % was found to be
better and was on par with emamectin benzoate
against S. /itura. Similar results were reported by
Kumar et al. (2008). The result obtained from the
present study was similar with the earlier report.
Perhaps, a marked difference in LC,, value was
obtained.

The results of LC()0 illustrated that;
chlorantraniliprole when used against S. litura,
23.33 fold higher toxic when compared to bifenthrin.
The change in the order of toxicity observed while
working out with LC,y, values. The toxicity trend
was chlorantraniliprole > emamectin benzoate >
indoxacarb > spinosad > bifenthrin > fluendiamide
> pyridalyl > polytrinC > koranda. This emphasized
that chlorantraniliprole was highly toxic when LC,,
values were considered. Chlorantraniliprole, a novel
insecticide activates the unregulated release of
internal calcium stores leading to calcium depletion,
feeding cessation, muscle paralysis and finally insect
death (Lahm et al., 2005).

Response of S. litura to different insecticides
by leaf dip method is given in the Table 2. Of the
nine insecticides, chlorantraniliprole was most
effective followed by emamectin benzoate and
indoxacarb. The order of relative toxicity based on
LC,, value was 203, 101, 16.9, 2.86, 1.97, 1.83, 1.6,
and 1.4 for chlorantraniliprole, emamectin benzoate,
indoxacarb, spinosad, koranda, pyridalyl, polytrin C
and flubendiamide, respectively. A similar trend of
relative toxicity also observed with LC,, value.

Irrespective of test methods, the insecticides
chlorantraniliprole, emamectin benzoate and
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indoxacarb were found to be superior over other
treatments. Emamectin benzoate, a novel semi-
synthetic derivative of the natural product was found
to be most toxic. Boomathi et al. (2006)
investigated the relative toxicity of different
insecticides against the population of Helicoverpa
armigera. Results revealed that relative toxicity
was found to be 2, 375, 1500 and 3750 for spinosad,
pyridalyl, indoxacarb and emamectin benzoate, was
relatively high when compared to chlorpyrifos.
Eventhough the insecticide mixture such as polytrin
C and koranda were capable of potentiating their
toxicity, they were found to be less toxic in
comparison with novel insecticides. Synergistic
activity of benzol compounds and pyrethroids was
observed when evaluated against S. litura by
Shankarganesh et al. (2009). Hence, application of
conventional insecticides along with new molecules
and in rotation would sustain the pest susceptibility
and would delay the resistance to various
insecticides. S. /itura exhibited high degree of
resistance to chlorpyrifos, cypermethrin and
profenophos due to indiscriminate use of
conventional insecticides was earlier reported by
Chalam et al. (2003); and Prasad et al. (2007); and
Pande et al. (2008) in Guntur and Prakasm districts
of Andhra Pradesh.

The study clearly demonstrated the susceptibility
difference in the field strain of S. litura to various
novel insecticides. Out of nine insecticides tested,
chlorantraniliprole, emamectin benzoate and
indoxacarb were most effective. LC, value
obtained from this study would serve ready rekconer
for the selection of insecticides for field strain. The
base line data could be useful for comparisons of
relative toxicity and monitoring resistance in
S. litura.
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