
World Journal of Agricultural Sciences 8 (5): 529-536, 2012
ISSN 1817-3047
© IDOSI Publications, 2012
DOI: 10.5829/idosi.wjas.2012.8.5.1235

Corresponding Author: Chandra Shekhar Pathak, Department of Zoology, D.D.U. University of Gorakhpur, 
Gorakhpur - 273 009, U.P. India.  Mob: +91-9450264779.

529

Insecticidal Action of Neem Seed (Azadirachta indica A. Juss)
Acetone Extract Against the Life-Cycle Stages of Rice-Moth,

Corcyra cephalonica Staint. (Lepidoptera: Pyralidae)
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Abstract:  Insecticidal  influence of neem seed acetone extract was observed on the third instar larvae of
Corcyra cephalonica (Staint.). This extract caused a depressive effect on the developmental stages of this
moth. A dose level of 0.16% (a.i) v/w of this extract caused 100% larval mortality, which may be considered as
extremely toxic to the pest.
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INTRODUCTION against storage pests varies greatly after treatment [32].

Insect pests cause heavy food grain losses in (A. Juss.), a botanical cousin of mahogany, has come
storage, particularly at the farm level in tropical countries. under  close  scientific  scrutiny  as a source of natural
Food grain losses in India during storage at farm level pest  control  materials  [34]. The tropical tree is
approximate 10% of production [1]. The rice-moth, widespread  in  Asia  and  Africa  and has long been
Corcyra cephalonica (Staint.) is a notorious pest of known to be free from pests and diseases. The Scientific
stored cereals and cereal commodities in India as well as name  of  neem  is derived from “azad dirakht-i-hind,”
in  other  tropical and subtropical regions of the world. which in Persian language means the “free or noble tree of
This moth was first identified and reported by Stainton [2] India.”
who named it Melissoblaptes cephalonica. Later,  Many biologically active compounds have been
Ragonot [3] gave it the generic name Corcyra. The only isolated from neem, including triterpenoids, azadirachtin
recognized  species  of  this  genus  is cephalonica. [35] and melantriol [36] which reduces the feeding of
Ayyar [4] made the first record of Corcyra cephalonica. insect. Azadirachtin-E is the most effective insect growth
Its   larval   stages   cause   serious   damage   to  rice, regulator [37]. Azadirachtin is an example of natural
gram, sorghum,  maize,  groundnut,  cotton seeds, chemical defense by plant, affecting feeding through
peanuts, linseeds, raisins, nutmeg, chocolates, army chemoreception (deterrence) and toxic effect [38]. It is a
biscuits,  wheat, coffee, cocoa beans and milled products tetranortriterpenoid plant limonoid that is oxidized with
[4, 5-13]. many reactive functional groups in close proximity to each

Adequate information has been reported on the other [39]. The growth regulatory effect of azadirachtin is
nutritional and reproductive physiology of the rice-moth, due to the disruption of the hormonal control of
C.  cephalonica  (Staint.)  [14-17].  The  influence of metamorphosis and moulting [40]. These effects are
certain  organochlorines,  organophosphates, synthetic manifested by changes in haemolymph ecdyteroid and
pyrethroids and botanicals has also been reported against juvenile hormone titers due to blockage and/or delay in
the ontogeny as well as larval biochemistry of this pest the release of hormones from neurohemal organs [41].
[18-31]. The Continuous use of chemical pesticides for Azadirachtin possesses insecticidal, ovicidal, antifeedant
control of stored grain pests has resulted in insecticides and growth inhibiting effects against many insect and
resistance [32] sometimes the efficacy of insecticides storage pests [42-48].

Over the past three decades, neem, Azadirachta indica
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The objective of this work was to investigate the thoroughly mixed with a required volume of acetone
insecticidal  role  of  neem  seed  acetone extract against
the ontogeny of the rice-moth, C. cephalonica for
divising  ways  and  means  for  the  effective  control  of
C. cephalonica in particular and lepidopterous pests in
general.

MATERIALS AND METHODS

Insects: A stock laboratory culture of C. cephalonica
(Staint.) was maintained throughout the year on a normal
dietary medium composed of coarsely ground jowar
(Sorghum vulgare) mixed with 5% (w/w) yeast powder
inside glass containers (150 mm diameter, 200 mm height)
at 26 ± 1°C and 93 ± 5% relative humidity (R.H.).

Collection of Plant Material: Neem seeds were collected
from the adjacent areas of Gorakhpur, U.P. India.

Preparation of Neem Seed Acetone Extract: Neem seeds
were properly washed with fresh tap water, air dried at
room temperature for 10-15 days, ground in electric
grinder in powder form and extracted in acetone in a
Soxhlet apparatus. The extract was used throughout the
toxicity experiment.

Preparation of Different Dose Levels of Neem Seed
Acetone Extract in Dietary Media: For the preparation of
different dose levels of acetone extract of neem seed in
dietary media, a stock solution of known concentration of
this extract was prepared in acetone and then adjusted via
serial dilutions to achieve its required concentrations.
Now required volume of different concentrations of
acetone was thoroughly mixed with the required quantity
of normal food to get different desired dose levels i.e. 0.01,
0.02, 0.04, 0.06, 0.08, 0.10, 0.12, 0.14 and 0.16% (a.i.) v/w of
acetone extract of neem seed. This treated food was then
air dried at room temperature to eliminate completely the
acetone.  For  control   purposes,   the   normal   food  was

similar to that of treated food and then air dried in the
same way.

Treatment of Larvae with Different Dose Levels of Neem
Seed Extract in Dietary Media: From the laboratory
culture, newly emerged males and females were
transferred to oviposition glass chambers (35mm diameter,
200 mm  height).  Eggs  laid  by  the  females  were
collected and then placed in glass chambers (consisting
of 250 ml beakers) for hatching. Freshly hatched larvae of
C. cephalonica were fed on normal dietary medium kept
inside 250 ml beakers for 15 days. On the 16 day of larvalth

hatching, 25 third instar larvae were transferred to each
similar  rearing  chambers  (250 ml beakers) containing
0.050 kg of dietary medium mixed and treated separately
with above mentioned 9 different dose levels, using 5
replications  of  each  treated  as  well  as control group.
On the completion of life-cycle, percent adult emergence
and percent pupal death was observed and on that basis
percent pupation and percent larval death was calculated.
Experiments were replicated five times and the values
expressed as the mean ± S.D. of five replicates. Straight
line regression equation was applied between different
concentrations of neem seed extract and their
corresponding % larval death, % pupation, % pupal death
and % adult emergence to observe the significant
correlation [49]. Amount of biopesticides consumed by
larvae were calculated as µg/larva at each dose level of
neem seed acetone extract. LD values (µg/larva), 95%50

confidence  limits  (lower  and  upper   confidence  limits)
of LD , slope values, g values and heterogeneity of neem50

seed acetone extract was calculated by Polo Plus, Probit
and Logit Analysis, Version: 2.0, LeOra Software based on
probit analysis [50] Table 1. It deserves mention that the
dietary medium (roughly ground jowar, Sorghum vulgare)
was mixed with 5% (w/w) yeast powder so in control
dietary media there was no larval mortality resulting into
100% pupation and 100% adult emergence. Hence, there
is no need to apply Abbott’s formula.

Table 1: LD , LD  and LD  values, Confidence Limits (LCL and UCL) of LD Slope Values, g Values and Heterogeneity of neem seed acetone extract10 50 90 50,

to the 3 -5  instar larvae of rice-moth, C. cephalonicard th

Confidence Limits
---------------------

Neem seed acetone extract Effective doses (µg / larva) LCL UCL Slope Values g Values Heteroge-neity

Neem seed acetone extract LD  0.025 0.068 0.084 2.695 ± 0.142 0.028 2.5010

LD 0.07650

LD 0.02390

LCL = Lower Confidence Limit UCL = Upper Confidence Limit
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RESULTS development  stage  i.e.  larva, pupa and adult (Table 2,

Results presented in Table 2 and Fig. 1 reveal that a pupation, percent pupal death and percent adult
significant larval mortality was obtained with the increase emergence, at different dose levels of neem seed acetone
of neem seed concentration. At 0.01% dose level of neem extract, it is possible to categorise the relative
seed larval mortality was only 6.00 ± 2.19% while 100% effectiveness of these dose levels [51]. The neem leaf
mortality was recorded at 0.16% dose level of neem seed. powder that strongly influenced the growth rate of several
As the neem seed concentration increases a significant stages of Trogoderma granarium (Everts) indicated that
reduction in pupation and adult emergence did occur. the azadirachtin, the predominant insecticidal ingredient
Pupation was 94 ± 2.19% at 0.01% dose level which of neem powder, acted as a powerful antifeedant or
decreased to 15 ± 3.34% at 0.14% dose level of the neem growth  inhibitor  [52].  Similar  observation was found in
seed  extract.   Similarly   94 ± 2.19%   adult   emergence C. cephalonica following treatment with neem leaf
was  recorded  at  0.01% dose level which decreased to powder [30]. Azadirachtin that was observed to be toxic
9.00 ± 2.19 % at 0.14% dose level of neem seed extract. to both larval and adult stages of Cryptolestes pusillus
Pupal mortality increased insignificantly with the increase (Schon.) was found to be more susceptible to larval
of the neem seed concentration. It was 2.40 ± 2.19% at stages than adult stages [53]. The chemical complexity of
0.04% dose level which enhanced to 100% at 0.16% dose azadirachtin and the diverse structural requirements for
level of neem seed extract. Twenty five larvae were also insect’s bioactivity restrict the synthesis of this molecule
kept on a normal dietary medium as control. and therefore, commercial neem products will depend on

DISCUSSION extracts shows considerable variability, depending on

The present investigation showed that different dose highly correlated with both behavioral and physiological
levels of neem seed acetone extract exerted a depressive effects of neem extracts on lepidopterans [55]. There are
effect on the life-cycle stages of Corcyra cephalonica. several other chemicals in neem extracts that have been
The toxicity of neem seed acetone extract increases shown toxic to insects [56-57], which could cause
significantly with the increase in its concentration on each additional  mortality.  The  use   of   neem   extracts   as  an

Fig. 1). On the basis of percent larval death, percent

neem seed extract. However, azadirachtin content in neem

their geographic origin [54]. Azadirachtin content is

Table 2: Toxicity of neem seed acetone extract against the ontogeny of rice-moth, Corcyra cephalonica

% neem seed** Biopesticide Percent* Percent* Percent* Percent* Acute toxicity#

acetone extract dose levels consumed (µg/larva) larval death pupation pupal death adult emergence to the pest

Control 0 0 100 0 100
0.01 24 6±2.19 94±2.19 0 94±2.19 Non toxic
0.02 40 10±2.19 90±2.19 0 90±2.19 Poorly toxic
0.04 65 17±1.78 83±1.78 2.40±2.19 81±1.78 Poorly toxic
0.06 85 25±1.78 75±1.78 2.66±2.19 73±1.78 Moderately toxic
0.08 98 41±3.34 59±3.34 3.38±2.19 57±1.78 Moderately severe
0.10 114 54±2.19 46±2.19 10.86±1.78 41±3.34 Moderately severe
0.12 102 69±3.34 31±3.34 19.23± 1.78 26±2.19 Severely toxic
0.14 95 85±3.34 15±3.34 40.00±2.19 9±1.78 Severely toxic
0.16 89 100 -- -- -- Extremely toxic

**Percent neem seed acetone extract dose levels in food enriched with 5% (w/w) yeast powder
*Values have been expressed as the mean ± S.D. of five replicates.
# Known weight of treated diet was given to each set of 25 larvae. After the completion of the life-cycle, the remaining food was reweighed to calculate the
amount of biopesticide consumed per larva
Straight line regression equation was applied between different dose levels of neem seed acetone extract and their corresponding percent larval death/percent
pupation/percent pupal death/percent adult emergence to observe the significant correlation:
Percent larval death y = -4.48+618.90x; r = 0.99 P< 0.001
Percent pupation y = 103.43-592.83x; r = -0.99 P< 0.001
Percent pupal death  y = -5.66+227.14x; r = 0.85 P insignificant
Percent adult emergence y = 103.86-638.14x; r = -0.99 P< 0.001
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Fig. 1: Graphic  representation  of  %  larval  death,  %  pupation,  %  pupal  death  and  %  emergence   of  rice-moth,
C. cephalonica at various dose levels of neem seed acetone extract (mean ± S.D.)

insecticide is an advantage because the isolation of inhibiting the release of prothoracicotropic hormones and
azadirachtin is difficult. In addition to neem, other allatotropins [57, 66]. Sharma [67] investigated the growth
meliaceous plants like Melia toosendan extract which inhibiting properties of azadirachtin, a bioeffective
possesses a limonoid toosendanin is also an insect triterpenoid compound isolated from neem (Azadirachta
antifeedant, growth inhibitor and stomach poison, is indica A. Juss) seeds. By topical application of various
effective against stored cereal pests [58-62] but M. azadirachtin doses (0.5-10 µg/larvae) in methanol to last
toosendan extract is comperatively less effective than instar spinning stage larvae, development was inhibited
azadirachatin and azadirachtin-rich neem extract as and the effect was dose-dependent. At higher doses
reported by Xie et al. [63] in case of rusty grain beetles, many of the insects remained in the larval stage (55% with
Cryptolestes ferrugineus (Stephens), rice weevil, 10µg/larvae).  Disturbance  of  both larval-pupal and
Sitophilus oryzae (L.) and the red flour beetle, Tribolium pupal-adult moulting was interpreted as interference with
castaneum (Herbest). the morphogenetic hormone pool size.

The azadirachtin, the main insecticidal constituent of Active ingredient of neem i.e. azadirachtin inhibits
neem seed, inhibits the release of prothoracicotropic the release of prothoracicotropic and allatotropic
hormones and allatotropics [64] thereby affecting hormones [64] and hence affect the metamorphosis [65]
metamorphosis in insects [65] is well documented. It also and the growth in Coccinella septempuncata [64]. In the
alters insect behaviour because of its antifeedant and present investigation it may be considered that
repellent action and it modifies insect development by azadirachtin  inhibits  the  growth  and   development  of
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C. cephalonica due to its antifeedant, repellent and 6. Chittenden, F.H., 1919. The rice-moth, U.S.D.A. Bull.
stomach poison activity. Similar effects have been No.783.
observed in Corcyra cephalonica [62, 67]. Our findings 7. Munro, J.W. and W.S. Thompson, 1929. Report on
are in accordance with Sahayraj et al. [62] and Sharma insect  infestation  of  Cacao.  Emp.  Marketing Bull,
[67]. In addition to antifeedant, repellent ant stomach pp: 24.
poison activity, it also deserves mention that azadirachtin 8. Richards, O.W. and G.V.B. Herford, 1930. Insects
inhibits release of prothoracicotropic and allatotropic found associated with Cacao, spices and dried fruits
hormones in Coccinella septempuncata [64], in London warehouses. Annals of Applied Boilogy,
consequently metamorphosis is severely affected [65]. 17: 367-395.
Thus, in the present study, it may be concluded that 9. Noyes, W.M., 1930. Moth pests in Cocoa and
azadirachtin inhibits   the  growth  and  development   of confectionery. Bulletin of Entomological Research,
C. cephalonica due to its antifeedant, repellent and 21: 77-121.
stomach poison activity as well as also due to inhibition 10. Herford, G.V.B., 1933. The more important pests of
of release of prothoracicotropic and allatotropic hormones Cacao, Tobacco and dried fruit. Bulletin of the
which affects metamorphosis. Imperial Institute, 31: 39-55.

 Earliar findings revealed that 3.50% dose level of 11. Atwal, A.S., 1976. Agricultural pests of India and
neem leaf powder [29] and 0.11% dose level of neem seed South-East Asia, Kalyani Publishers, Delhi, pp: 502.
ethanolic  extract  [30],  caused  100%  larval  mortality of 12. Piltz,  H.,  1977. Corcyra  cephalonica  (Staint.).  In:
C. cephalonica but in the present investigation 0.16% J. Kranz, H. Schmutterer and W. Koch (eds.)).
dose level of neem seed acetone extract caused 100% Disease pests and weeds tropical crops. Verlag Paul
larval mortality. It is obvious that neem seed ethanolic Parey, Berlin and Hamburg, pp: 439-440.
extract is much effective than its acetone extract, but since 13. Cox, P.D., L.A. Crawford, G. Gjestrud, C.H. Bell and
acetone is cheaper than ethanol so on the basis of cost C.R. Bowley, 1981. The influence of temperature and
benefit the present work i.e. 0.16% dose level of neem humidity on the life-cycle of Corcyra cephalonica
seed acetone extract may be extensively utilized for the (Stainton) (Lepidoptera: Pyralidae). Bulletin of
effective control of C. cephalonica in particular and Entomological Research, 71: 171-181.
lepidopterous pests in general. 14. Bhatt, R.S. and S.S. Krishna, 1984a. Effect of some

nutritional factors on the free amino acids and
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