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ABSTRACT

Four indigenous plants vizAzadirachtaindica, Annonasquamosa, Jatrophacurcasand Lantana
camara were evaluated for their insecticidal activity against Helicoverpaarmigera in the
laboratory.The experimental results showed that the most toxic botanical among treatments
was J. curcas(LC50:0.24 x 10-3 ppm and 0.25 x 10-3 ppm against 1st and 2nd generations,
respectively). Median lethal time (LT50) of different plant extracts against H. armigerarevealed
that the insect was most susceptible to J. curcasas 50% population of 1st and 2nd

generationlarvae werekilled within 54.56and 55.45 hours.Among the different botanicals, the
leaf extract of A. indica also proved promising.

Keywords: Bioefficacy, Botanicals, Helicoverpaarmigera, Medial lethal concentration,
Median lethal time

INTRODUCTION

Helicoverpaarmigerais one of the world’s most noxious agricultural pests (Cunningham et al., 1999)
infesting a large number of crop vizcotton, maize, chickpea, pigeonpea, sorghum, sunflower, soybean,
tomato, groundnuts, ornamental plants and fruit trees (Fitt, 1989; Garcia, 2006; Liu et al., 2010;
Chelliahet al., 2011). The insect is highly adaptable and inflict heavy damage particularly at latter
instarsto many crops which resulted insignificant economic losses due to the difficulty of control
(Cpezaket al., 2013). Several chemical insecticides have contributed largelyto manage the
lepidopteran pest but have also raised a number ofecological problems such as undesirableresidues on
the environment, resistant development against many insecticides, destruction of natural enemies of
pests, harmful effect on other non-target species (Prasad and Purohit, 2009). Presently, insect pest
management is facing economic and ecological challenge worldwide. In this context, botanical
insecticides specific to a target insect pest offer an ecologically sound and effective management
solution as those botanicals pose less threat to theenvironment(Wakeil, 2013).Considering the
potential benefits to agriculture, a detailed study was undertaken with the objective to find out the
efficacy of some locally available botanicals against H. armigera in the laboratory.

MATERIALS AND METHODS

Insects Rearing

Initially, the early instar larvae of H. armigera(II & III instars) were collected from the tomatofield
and reared in the laboratory on sliced green tomato at 27±10C and 65±5% r.h. The larvae were reared
individually in plastic vials (3.5x2.0 cm) fitted with very fine copper mesh on screw cap till adult
emergence. Thereafter, the adults were transferred to mating jar for oviposition. After hatching, each
larva was reared individually to maintain the nucleus culture.

Process of methanolic extraction of leaf

Leaves of four botanicals viz.Azadirachtaindica, Annonasquamosa, Jatrophacurcasand Lantana
camarawere collected from the places surrounding Visva-Bharati, Sriniketan, West Bengal and
washed gently in tap water.The shade dried leaves were pulverized in to a fine powder in an electric
mixer cum grinder and sieved properly. The powder was used for preparing solvent extract. For
which, 100 g of each botanical powder was soaked in 100 ml of methyl alcohol and kept for seven
days. The solution was then filtered through Whatman filter paper No. 1. The alcohol was allowed to
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evaporate from the filtrate at room temperature. Finally, leaf extract powder was scrapped and 1 g
powder was dissolved in 100 ml of distilled water to prepare stock solution. Four different
concentrations (10000, 5000, 2500 and 1250 ppm) were prepared by serial dilution.

Bioassay with plant extracts

Three days old second generation larvae were taken from the nucleus culture and kept for starvation
for 12 h before bioassay with leaf extract of different botanicals. For bioassay, 1 ml solution of each
concentration was sprayed on both upper and lower surfaces of tomato leaves using Potter’s tower at
15 psi. Thirty larvae were released individually on the treated leaves for each concentration. Fresh
food (sliced green tomato) was offered after 24 h. Thereafter, the food was given ad libitum. The
observations for larval mortality were recordedat12 h intervals for 96 h.The median lethal
concentration (LC50) and median lethal time(LT50) of each botanical insecticide were calculated using
Probitanalysis (Finney, 1971)

RESULTS AND DISCUSSION

The experiment was carried out with fourpromising pre-screened indigenous plants for their
insecticidal activity against H. armigera. The median lethal concentrations(LC50) of methanolic plant
extracts against the first generation three days old larvae have been presented in Table1. The
experimental results showed that themost toxic botanicalamong treatments was J.curcas with lowest
LC50 value(0.24 x 10-3 ppm) followed byA. indica, A. squamosaand L. camara having median lethal
concentrations0.34 x 10-3, 0.55 x 10-3 and 0.65 x 10-3ppm, respectively.Similar results were also
observed against the second generation population. Data pertaining to the insecticidal activity clearly
publicized that maximum insecticidal activity was recorded in J. curcas extract as compared to rest of
the treatments. The order of efficacy of different botanicals against the noxious pest was
J.curcas(LC50= 0.25 x 10-3),A. indica(LC50= 0.35 x 10-3), A. squamosa(LC50= 0.55 x 10-3), L.
camara(LC50= 0.65 x 10-3), respectively (Table 2).In a similar experiment,Rao et al. (1995) estimated
0.002 and 0.004 % LC50 values, respectively, for neonate and second instar larvae of H. armigera
when fed Neemazaltreated cotton leaves continuously. They also observed that LC50 values(0.005,
0.02, and 0.03% for I, II and III instar, respectively) greatly varied when the exposure was limited to
48 h while Deshmukheet al. (2008) revealed that crude aqueous extract of L. camara was more
efficacious aginst IV instar larvae of Spodopteralituraunder laboratory conditions using tropical
treatment (LC50 = 19.95%) than leaf application (LC50 = 20.16%). Again, median lethal time (LT50) of
the plant extracts against first generationH. armigerarevealed that the lepidopteran larvae was most
susceptible to J. curcasas mortality of half of the populationwas recorded within 54.56 hours while
others treatments viz. A. indica, A. squamosaand L. camaratook little more time to kill 50%
population asLT50 values of those treatments were 63.17, 72.53 and 79.55 hours, respectively (Table
3).Interestingly, similar findings were recorded when the experiment was repeated during second
generation. The LT50 values at 95% confidence interval were estimated 55.45 h, 62.19 h, 68.53 h and
74.99 h for J.curcas,A. indica, A. squamosaand L. camara, respectively (Table 4).Abediet
al.(2014)also recorded that Azadirachtin @ 25.2 µg a.i./mL needed 4.8 days to kill 50% population
ofIII instar larvae of H. armigera.
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Table 1. Median lethal concentrations of methanolic leaf extract of different botanicals against
H. armigera (1st generation)

Botanicals LC50 at 96h
(ppm)

Fiducial limits at p=0.05
(ppm)

χ2 Reg. Equation

T1 : Azadiractaindica 0.34 x 10-3 0.25 x 10-3 - 0.50 x 10-3 1.59NS Y= 5.77 + 1.69x

T2 : Annonasquamosa 0.55 x 10-3 0.36 x 10-3- 1.20 x 10-3 0.69 NS Y= 5.32 + 1.28x

T3 : Jatrophacurcas 0.24 x 10-3 0.06 x 10-3 - 1.00 x 10-3 1.35 NS Y= 6.25 + 2.05x

T4 : Lantana camara 0.65 x 10-3 0.45 x 10-3 - 1.20 x 10-3 1.23 NS Y= 5.29 + 1.55x

NS : χ2 Non-significant at p=0.05

Table 2. Median lethal concentrations of methanolic leaf extract of different botanicals against
H. armigera (2nd generation)

Botanicals LC50 at 96h
(ppm)

Fiducial limit at p=0.05
(ppm)

χ2 Reg. Equation

T1 : Azadiractaindica 0.35 x 10-3 0.25 x 10-3 - 0.48 x 10-3 1.82 NS Y= 5.87 + 1.92x

T2 : Annonasquamosa 0.55 x 10-3 0.39 x 10-3 - 0.96 x 10-3 0.91 NS Y= 5.40 + 1.59x

T3 : Jatrophacurcas 0.25 x 10-3 0.18 x 10-3 - 0.33 x 10-3 1.01 NS Y= 6.28 + 2.15x

T4 : Lantana camara 0.65 x 10-3 0.44 x 10-3 - 1.3 x 10-3 0.31 NS Y= 5.27 + 1.44x

NS : χ2 Non-significant at p=0.05
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Table 3. Median lethal times of methanolic leaf extract of different botanicals against H. armigera
(1st generation)

Botanicals LT50 at 10000
ppm (h)

Fiducial limit at p=0.05
(h)

χ2 Reg. Equation

T1 : Azadiractaindica 63.17 54.96 – 73.31 1.14 NS Y= -2.84 + 4.35x

T2 : Annonasquamosa 72.53 61.32 – 90.90 0.65 NS Y= -1.39 + 3.44x

T3 : Jatrophacurcas 54.56 29.75 – 100.06 1.93 NS Y= -3.50 + 4.90x

T4 : Lantana camara 79.55 66.20 – 106.17 0.60 NS Y= -1.04 + 3.18x

NS : χ2 Non-significant at p=0.05

Table 4. Median lethal times of methanolic leaf extract of different botanicals against H. armigera
(2nd generation)

Botanicals LT50 at 10000
ppm (h)

Fiducial limit at p=0.05
(h)

χ2 Reg. Equation

T1 : Azadiractaindica 62.19 54.15 – 71.91 1.73 NS Y= -2.92 + 4.41x

T2 : Annonasquamosa 68.53 56.67 – 87.69 0.36 NS Y= -0.49 + 2.99x

T3 : Jatrophacurcas 55.45 33.08 – 92.96 1.84 NS Y= -3.12 + 4.65x

T4 : Lantana camara 74.99 61.48 – 101.55 0.72 NS Y= -0.72 + 2.84x

NS : χ2 Non-significant at p=0.05


