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ABSTRACT

Insecticidal activity of neem oil 0.5, 1.0 and 2.0%, neem cake extract 1.0, 3.0 and 5.0% along with monocrotophos 0.05% was evaluated
against fourth instar larvae of Helicoverpa armigera under laboratory conditions. Of all the test solutions, neem oil at 2.0% showed
maximum larval mortality, followed by neeem cake extract and monocrotophos 0.05%. An increase in the concentration of the test

solutions resulted in an increase in the rate of larval mortality.
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INTRODUCTION

With the current thrust on sustainable agricultureand
organic farming, the use of botanical products as
pesticides has acquired greater significance.
Implementation of environmentally friendly agricultural
practicesisessential to the preservation of the quality of
life on earth. This has evoked a search for eco-friendly
and indigenous botanical pesticides. Among so many
plants investigated, the Indian tree, Azadirachta indica
A.Juss is a promising source of botanical insecticides
(Chandele, 2003). Neem extracts make the ideal insect
control for impoverished farmersworldwide by providing
a safe, inexpensive and very effective insect control for
both ends of the agricultural spectrum. Biopesticidesmade
from neem are biodegradabl e, non-toxic, eco-friendly and
have no residual effect on agriculture produce.This
concept has the bearing upon the present investigation
that evaluatesthe bioefficacy of neem derivatives on okra
fruit borer, Helicoverpa armigera Hubner.

During the last decades, apart from the chemistry
of the neem compounds, considerable progress has been
achieved regarding their biological activities (Kausik et
al., 2002).

Thegrowing accumul ation of research worksclearly
demonstrates that neem derioil was first observed by
Patrick et al. (1987). Larvicidal effect of neem oil was
also earlier reported by Brar et al. (1994) and Thara et
al. (2008) on Earias vittella, Shanmugapriyan and
Kingsley (2001) and Murugesan and Murugesh (2008)
on Epilachna vigintioctopunctata, Sahayaraj and
Gabriel Paulrgj (2001) on Helicoverpa armigera,
Revathi and Kingsley (2008) on Pericallia ricini and

Kavitha et al. (2008) on Leucinodes orbonalis. This
consideration was behind the present study in selecting
thelarval stageto evaluate the effect of neem derivatives
on cotton boll worm Helicoverpa armigera Hubner.
H. armigera is a polyphagous pest reported to damage
181 speciesof host plantsbelonging to 45 families (Sachan,
1992). Okra, Abelmoschus esculentus is one of themain
vegetable crop of Erodedistrict, Tamilnadu, India. When
the crop is month old, the larvae of H. armigera bore
into the flowers and fruits, cause severe yield loses and
the quality of the fruits also get affected.

MATERIALS AND METHODS

Thelaboratory culture of H. armigerawasinitiated
fromthe eggs collected fromfieldsat Uppukkadu of Erode
district, Tamilnadu. Asrecommended by Bhatt and Patel
(2001), the insects were reared in the laboratory at 28 £
2° Conadiet of okra. The collected eggs were placed in
awell ventilated plastic container and okra fruits were
provided to newly hatched larvae. T helaboratory reared
fourth instar larvae were used for the present investigation
to evaluate theinsecticidal efficacy of neem derivatives.

Efficacy of neem ail at 0.5, 1.0 and 2.0%, neem
cakeextract 1.0, 3.0 and 5.0% al ong with monaocrotophos
0.05% were bioassayed against fourth instar larvae of
H. armigera. Fresh okra fruits were treated with neem
test extracts and monocrotophos at various
concentrations. Untreated control was also maintained.
Treated fruitswere placed in plastic trough and 20 fourth
instar larvae wereintroduced in each trough and covered
with muslin cloth. Fivereplicateswere maintained for all
concentrations and the number of dead larvae was
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recorded after 48 hours. Percentage of larval mortality
was calculated by using formula (1) and corrections for
mortality when necessary were done by using Abbot’s
(1925) formula:

. Number of dead larvae
Per centageof molarity = - x100
Number of larvaeintruduced

RESULTS AND DISCUSSION

Neem derivatives such as neem oil, neem cake
extract and the synthetic pesticide monocrotophos
exhibited insecticidal effect at all concentrations on the
fourthinstar larvaeof H.armigera(Tablel). Theresults
also showed that higher concentrations of neem oil and
neem cake extract were required to obtain significant
insecticidal effect on the fourth instar larvae. It was
observed, that the larval mortality varied from 45.83 to
79.16% in neem oil 0.5 — 2.0% and 29.16 to 70.83% in
neem cake extract 1.0 — 5.0% (Table 1). As the
concentration of the test solutionsincreased, the rate of
larval mortality wasasoincreased. Theseresultsarein
agreement with the earlier reports of insecticidal effect
on Epilachna vigintioctopunctata (Shanmugapriyan and
Kingsley 2001 and Anam et al., 2006), Spodoptera
littoralis (Roman Pavela, 2004), Spodoptera litura
(Subramanian et al. 2006), Sesamia calamistis
(Oigiangbe et al., 2007) and Eariasvittella ( Thara et

Table 1 :

Efficacy of neem oil, neem cake extract and
hoson |V instar larvae of Helicover

armigera

Treatments Concentration %  Larval mortality %
Neem ail 0.5 45.83
(42.58)c
Neem oil 1.0 66.66
(54.82)b
Neem oil 2.0 79.16
(63.09)a
Neem cake extract 1.0 29.16
(32.58)b
Neem cake extract 3.0 58.33
(49.82)a
Neem cake extract 5.0 70.83
(57.41)a
Monocrotophos 0.05 41.66
(40.17)c
Control 0.00
(0.19)d

Values mean of three replications
Means followed by a common letter are not significantly
different at the 5% level by DMRT
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al., 2008).

In the present investigation it was observed, that
neem oil showed maximum insecticidal effect of 79.16%
than neem cake extract and monocrotophos (Table 1).
Thisisinaccordance withthe earlier findingsof Sahayargj
and Gabriel Paulrgj (2001) on Helicoverpa armigera
(75.0%), Revathi and Kingsley (2008) on Pericalliaricini
(79.99%) and Irulandi et al. (2008) on Hypothenemus
hampei (78.67%). Monocrotophos0.05% exhibited larval
mortality of 41.66% (Table 1). This corroborates with
thefindings of Shanmugapriyan and Kingsley (2001),who
observed 47.61% of larvad mortality with Monocrotophos
0.025% at 12 hrs on Epilachna vigintioctopunctata.

The results under laboratory conditions clearly
demonstrate, that both neem oil and neem cake extract
had insecticidal effect on H. armigera. If these neem
derivativescould retain their insecticida effectinthefield
trials, then it would become an efficient, non-hazardous
and eco-friendly biopesticidesfor the management of okra
fruit borer, H. armigera.

REFERENCES

Abbott, W.S. (1925). A method of computing the effectiveness
of insecticides. J. Economic Entomology, 18 : 265 - 267.

Anam, M., MasumAhmed and Haque, M.A. (2006). Efficacy
of neemoil on the biology and food consumption of Epilachna
beetle Epilachna dodecastigma (Wied.). J. agric. & Rural
Development, 4 (1&2): 83 - 88.

Bhatt, N.J. and Patel, R.K. (2001). Biology of chickpeapod
borer, Helicoverpa armigera. Indian J. Entomol., 63 (3) : 255 -
259,

Brar, K.S., Arora, S.K.and Ghai, T.R. (1994). Efficacy of
neem oil, dipel and insecticidesfor the control of cotton jassid
and fruit borer on okara. Pestology, 18 (2): 14 — 16.

Chandele, A.G. (2003). Pesticides — Past, Present and Future.
Pestology, 27 (12) : 13- 16.

Irulandi, S, Rajendran, R., Sephen, D Samuel., Ravikumar,
A.,Vinodkumar, P.K.and Sreedharan, K. (2008). Effect of
botanical insecticides on coffee berry borer, Hypothenemus
hampel (Ferrari) (Coleoptera:Scolytidae). J. Biopesticides, 1
(1):70-73.

Kausk, Biswas., IshitaChattopadhyay, Ranjit, K., Banerjee
and Uday Bandyopadhyay (2002). Biological activitiesand
medicinal propertiesof neem (Azadirachtaindica). J. Current
., 82(11): 1336- 1343.

Kavitha, V.S, Revathi, N. and Kingdey, S. (2008). Bioefficacy
of neem derivatives against 1V instar larvae of Leucinodes
orbonalis Guenee (Lepidoptera : Pyralidae ). J. Applied
Zoological Res. 19 (2) : 183-185.

O®HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE®



530 INSECTICIDAL ACTIVITY OF NEEM DERIVATIVES AGAINST OKRA FRUIT BORER Helicoverpa armigera HUBNER

Murugesan, N.and Murugesh, T.(2008). Efficacy of some
plant products against spotted leaf beetle (Hadda beetle),
Henosepilachna vigintioctopunctata (F.) in brinja. J.
Biopesticides, 1(1): 67 — 69.

Oigianbe, O.N,, Igoinosa, |.B. and Tamo, M. (2007). Insecticidal
activity of the medicinal plant, Alstonia boonei De Wild,
against Sesamia calamistis Hampson. J. Zhgjiang University
Sci., B8(10): 752 - 755.

Patnaik, N.C., Panda, N., Patro, E.R.and Missr a, B.K. (1987).
Effect of neem oil Azadirachta indica A.Juss on mustard web
worm Crocidolomia binotalis Zell. (Lepidoptera: Pyralidae).
Neem Newsletter, 4 (2) : 15-17.

Revathi, N. and Kingsley, S. (2008). Neem derivativesasa
larvicide against country bean pest, Pericallia ricini F.
(Lepidoptera:Arctidae). J. Entomological Res., 32 (1) : 27 -29.

Roman, Pavela (2004). Insecticidal activity of certain medicinal
plants. Fitoterapia, 75 : 745 — 749.

Sachan, J.N.(1992). Present studiesof Helicoverpaarmigera
in pulses and strategies of its management, in Proc. First
National Workshop of Helicover pa management, current status
and strategies edited by Sachan J N. (Directorate of pulses
Research, Kanpur, India) 7.

Internat. J. agric. Sci. 5 (2) June-Dec., 2009

Sahayaraj, K. and Gabriel Paulraj, M. (2001). Efficacy of
choosen plants against gram pod borer Helicoverpa armigera
Hubner. ( Lepidoptera: Nouctuidae). J. Advanced Zoology, 22
(1):8-14.

Shanmugapriyan, R. and Kingdey, S. (2001). Bioefficacy of
neem oil on larvae of bittergourd beetle Epilachna
vigintioctopunctata (Coccinellidae: Coleoptera). J.
Ecotoxicology and Environmental Monitoring, 11 (3) : 215 -
210

Subramaniyan, K., Raja, N. and Ignacimuthu, S. (2006).
Larvicidal, Ovicidal and Oviposition deterrent activity of
Neemazal against the tobacco caterpillar, Spodoptera litura
(F.) on different cotton cultivars.Pest Management and
Economic Zoology, 14 (1&2) :129-133.

Thara, S, Kingdey, S. and Revathi, N. (2008). Effect of neem
extracts on the bhendi pest Earias vittella ( Lepidoptera:
Nouctuidae). J. Experimental Zology India, 11 (1) : 93 - 94.

Received : January, 2009; Accepted : May, 2009

O®HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE®



