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Abstract
The toxic effect of Nimbecidine and Neemazal on the reproductive ability of cotton pest, Earias vittella
was evaluated under laboratory conditions. Sufficient number of male and female insects was treated
with four different doses of Neemazal T/S (0.70, 1.10, 1.50 and 1.90 g/insect) and Nimbecidine (0.90,
1.05, 1.20 and 1.35 g/insect). Six males and six females were used for each treated dose and were paired
to mate independently. Each such pair served as one replicate. Results show significant reduction in
fecundity, hatchability and adult emergence as compared to that of control. A significant decrease
(p<0.001 for each case) in hatchability up to 44% in Neemazal T/S and 32% in Nimbecidine treated
Earias vittella were observed. The result also shows that both the pesticides may have a significant effect
on the reproduction of the cotton pest, Earias vittella. Therefore, less expensive natural biopesticide
could be an alternative for chemical pesticides.
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1. Introduction
Plants have evolved rich sources of natural substances for protection against herbivores. These
botanicals are not only biodegradable and environment friendly but also there is less likelihood
for insects to develop resistance against these natural substances [1]. Biocontrol agents (natural
enemies, parasitoids and predators) and neem extracts have been reported as ecofriendly
options for management of insect pests [2, 3]. Neem oil produced non-toxic effects after spray
and acted as antifeedant, growth inhibitor and oviposition deterrent against insect pests [4].
Different plant extracts elicit a variety of effects in insects, such as antifeedant, growth
retardation, reduced fecundity, moulting disorders, morphogenetic defects, and changes of
behavior [5, 6, and 7]. In addition, over use and abuse of insecticides has resulted in ecological
imbalance. Therefore, to prevail over the threat of food contamination, diverse sources of bioinsecticides are being sought to replace the synthetic insecticides.
Effects of plant extracts on many insects have been already reported [8, 9]. Botanical extracts
and biological control (spider, ant, lady bird beetle, Orius, mirid bug, Laius, Chrysoperla,
Trichogramma etc.) should be integrated for economic management of insect pests [10]. Neem
has systemic activity; it is active at low concentrations and degrades rapidly in the
environment [11]. In an earlier study cotton pest, Earias vittella was found to be very sensitive
to the oil of Eupatorium capillifolium and Callistemon lanceolatus and the effect was timedependent [12]. Recently, it was also observed that Achook, a neem based pesticide reported to
be safe for non-target animals was also toxic to zebrafish [13, 14]. In addition, Pelargonium
citrosa [15], Dalbergia sissoo [16] and Mentha piperita [17] were shown to contain larvicidal and
growth inhibitory activity against Anopheles stephensi. Hence, the neem based pesticides
provided a good source for the control of different insect pests [11]. Cotton is the backbone of
our textile industry, accounting for 70% of total fibre consumption in textile sector and 38% of
the country’s export. One of the very common and notorious cotton pests is Earias vittella
Fab. In India. Therefore, the present study was undertaken to study the effect of Nimbecidine
and Neemazal T/S on the fecundity, hatchability and emergence of cotton pest, E. vittella.
2. Material and Methods
Under laboratory conditions the stock of E. vittella was maintained by procuring infested okra
fruits from the local fields. Freshly emerged male and female insects drawn from the stock
culture of E. vittella were employed in this study.
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Adults (1-12 h old) in sufficient number were anesthetized
with ether and treated topically on the ventral thorax and
abdomen with 0.70, 1.10, 1.50 and 1.90 g/insect of Neemazal
T/S and 0.90, 1.05, 1.20 and 1.35 g/insect of Nimbecidine
diluted in acetone. The control individuals were treated with
equal amount of acetone without the pesticide. The neem
based pesticides viz., Neemazal T/S (Azadirachtin 1.0%, other
limonoids 3.0%, oil fatty acids, glycerol esters 46.3%,
polyethylene monosorbitol oleate 49.7%) and Nimbecidine
(0.03% Azadirachtin, 90.57% neem oil, 5.0% hydroxyel,
0.50% epichlorohydrate and 3.0% aromax) used during the
present study were provided by M/S EID Parry (India) Ltd.
Chennai and M/S T. Stanes & Co. Ltd. Coimbatore
respectively.
Six males and six females were selected for each batch. Each
pair was allowed to mate inside a glass vial (7.0 cm diameter,
9.0 cm height) and served as one replicate. In this way six
replicates were used for each dose of treatment. The vial was
covered at its top open end with a piece of white muslin cloth
bound by elastic bands and included a hanging glass capillary
filled with 15% sucrose solution which served as the adult
food for these moths to enable them to recover from any post
operational shock that might otherwise interfere during
experimentation. A small section of epicarp portion of okra
fruit functioning as oviposition substrate was kept at the floor
of the chamber. Oviposition was monitored daily and the total
number of eggs deposited during the first four days (the period
when the mated females were generally prolific in egg laying
during their life time) was recorded.
Finally the eggs laid were counted and pooled together for
each dose separately for further observations. Lots of 300 eggs
taken from each pool (eggs laid at different doses) were
arranged in linear fashion on the floor of glass petridishes of 4
inch diameter (50 eggs/petridish) for the observation of

hatchability. Further, the hatched larvae were transferred to the
beakers containing the food (culture medium) to observe the
adult emergence. Neither the eggs nor the larvae were treated
with pesticides, so there was no need of replication. Simply
they were transferred to the culture medium as per
convenience. All experiments were performed at 28+2 0C and
80+10% RH. The data observed for the control and treated
leaves were subjected to student t-test with the help of
statistical software.
3. Results
Toxicity test on reproductive parameters are the most essential
part of the toxicological studies. The results are shown in
tables 1 and 2. Neemazal T/S shows detrimental effects on the
developmental programming (reproductive ability) of E.
vittella (Table 1). The mean number of eggs laid by six
females was recorded to be 300.50+5.06 which decreased to
229.00+5.19 at the dose of 0.70 g/insect i.e., 76% of the
control (100%) (Table 1). There was further reduction in the
egg yield after increase in the dose (1.10, 1.50 & 1.90
g/insect) showing the dose-dependent response of Neemazal
T/S. The maximum reduction in the eggs count was observed
to be 49% of the control which was taken as 100% (Table 1).
The data were statistically significant (p<0.001) when
student’s t-test was applied between the control and the treated
(Table 1). In the second series of experiment the hatchability
and the adult emergence was observed. Table 1 show that
embryogenesis of E. vittella was affected by Neemazal T/S
treated adult. There was 84% hatching and 66% emergence of
the adult after 0.70 g/insect treatment. In the eggs of the
highest treated insects (1.90 g/insect), the hatching was 44%
and the emergence was recorded to be only 31% of the 300
eggs (100%). From the table 1 it is evident that the hatching
and the emergence was dose-dependent (as per treated insects).

Table 1: Effect of Neemazal T/S on the fecundity, hatchability and emergence of Earias vittella*
Treated dose
(µg/insect)
Control (0.00)
0.70
1.10
1.50
1.90

Mean egg yield
(± = SE)
300.50±5.06† (100)*
229.00±5.19†(76)*
188.33±4.65†(63)*
166.50±3.00†(55)*
148.50±4.86†(49)*

No. of eggs used
(for hatching/emergence)
300
300
300
300
300

No. of eggs hatched

No. of adults emerged

286(100)*(95)**
253(88)*(84)**
214(75)*(71)**
179(63)*(60)**
131(46)*(44)**

249(100)*(83)**
198(80)*(66)**
174(70)*(58)**
153(61)*(51)**
92(37)*(31)**

*Sufficient number of male and female insects was treated with four different doses of Neemazal T/S. Six males and six females were used for
each treated dose and were paired to mate independently. Each such pair served as one replicate. The egg yield was monitored for five days.
Figures in parentheses show percent change rounded off to nearest values.
†Significant (p<0.001) when student’s t-test was applied between control and treated.
*Percent values calculated with their respective controls (100%).
**Percent values when compared to the number of eggs used (300 eggs) for observation of hatching/emergence.
Table 2: Effect of Nimbecidine on the fecundity, hatchability and emergence of Earias vittella*
Treated dose
(µg/insect)
Control(0.00)
0.90
1.05
1.20
1.35

Mean egg yield
(± = SE)
326.33±6.83† (100)*
250.83±6.04†(77)*
225.17±5.17†(69)*
189.17±3.90†(58)*
174.33±5.06†(53)*

No. of eggs used
(for hatching/emergence)
300
300
300
300
300

No. of eggs hatched

No. of adults emerged

290 (100)*(97)**
208(72)*(69)**
187(64)*(62)**
132(46)*(44)**
96(33)*(32)**

263(100)*(88)**
182(69)*(61)**
138(52)*(46)**
96(37)*(32)**
54(21)*(18)**

*Sufficient number of male and female insects was treated with four different doses of Nimbecidine. Six males and six females were used for
each treated dose and were paired to mate independently. Each such pair served as one replicate. The egg yield was monitored for five days.
Figures in parentheses show percent change rounded off to nearest values.
†Significant (p<0.001) when student’s t-test was applied between control and treated.
*Percent values calculated with their respective controls (100%).
**Percent values when compared to the number of eggs used (300 eggs) for observation of hatching/emergence.
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Table 2 illustrates the effect of Nimbecidine on fecundity,
hatchability and emergence of E. vittella. There was a
significant reduction in the number of eggs after 1.35 g/insect
treatment, which was reduced to 53% of the control (Table 2).
Here, also fecundity was dose-dependent. During the second
series of experiment the hatching was 69% of the 300 eggs and
emergence was 61% at the dose of 0.90 g/insect. At the
highest treated dose (1.35 g/insect), the hatchability was 32%
while the emergence remained only 18% (Table 2). From
tables 1 and 2 it is evident that the Nimbecidine is more
effective than Neemazal T/S for reducing the fecundity,
hatchability and survival of the E. vittella.
4. Discussion
The results of this study indicate that plant-based pesticides
such as Nimbicidine and Neemazal may be effective
alternative to conventional synthetic insecticides for the
control of E. vittella. Both the formulations (containing
Azadirachtin) were found toxic to the cotton pest, E. vittella
and significantly reduced the fecundity, hatchability and
emergence of adults. The so far, rather neglected effect of
neem on the fecundity was first observed by Steets and
Schmutterer [18] in the Mexican bean beetle, Epilachna
varivestis. Steets [19, 20] reported similar results with 98%
reduction in fecundity in Leptinotarsa decemlineata after
treatment with neem products. According to Steets [19, 20] that
extracts from the fruit, kernel and leaf of the neem tree cause
growth disturbances and decrease in fecundity of E. varivestis
and other insects. Speckbacher [21] found the sterilizing effect
of neem components in beetles such as Agelastica alni.
Meisner et al. [22] investigated the effect of neem seed kernel
extract (NSKE) on the development of Earias insulana larvae.
Similarly, azadirachtin had an impact on oogenesis and
embryogenesis of Locusta migratoria [23]. They attributed it to
be due to the inhibition of ecdysteroid synthesis in the ovary.
Abdul Kareem [24] reported that azadirachtin and NSKE
interfered with the larval development of Plutella xylostella,
and also affects the pupae. Reduction in adult emergence
caused by 1-3% NSKE ranged from 73.3 to 93.3%.
Azadirachtin at 20 and 30 ppm completely inhibited the adult
emergence. This was in agreement with the findings of Ruscoe
[25]
who observed that larvae of P. xylostella, Heliothis
virescens and Pieris brassicae fed azadirachtin treated leaves
died without further moulting. Roomi and Atiquiddin [26]
reported that larvae of Ephestia kuchniella fed on flour
impregnated with NSKE failed to pupate. Similarly,
Callosobruchus chinensis fed with NSKE treated red gram
showed reduction in egg hatching and adult emergence; after
treatment a mean of 9.2 adults emerged as against 537.7 in the
control [24].
Jhansi Rani [27] found that the larval development of Corcyra
cephalonica and Tribolium castaneum was completely
inhibited when the insects were released in wheat flour
containing 2 parts of deoiled kernel per 100 parts of flour. The
petroleum ether extracted kernel oil was found to be
antiovipositional at 2.5% or higher concentrations against
Dacus cucurbitae and at 20% or higher concentrations against
D. dorsalis [28]. The kernel suspension was ovicidal against
Schistocerca gregaria at 0.125-1.0% concentrations [29].
Recently, bio-pesticides are given for use against several insect
species especially disease-transmitted vectors, based on the
fact that compounds of plant origin are safer in usage, without
phytotoxic and ecotoxic properties [30, 31].
Gujar and Mehrotra [32, 33] and Mehrotra and Gujar [34] reported
that topical application of 10 µg azadirachtin significantly

reduced adult longevity, fecundity and reproduction in
Spodoptera litura. The probable cause as described by these
workers is due to azadirachtin’s interference with the neuroendocrine system of the insects. Similarly, impaired
embryogenesis in females of Dysdercus koenigii with 1.0
µg/insect azadirachtin treatment was reported by Koul [35, 36].
Pathak and Krishna [37] also observed a significant reduction in
reproductive potential in terms of egg yield and viability of C.
cephalonica exposed to neem oil vapours. Dorn et al. [38]
observed a strong dose-dependent impact of azadirachtin on
nymphal and adult development of Oncopeltus fasciatus.
Azadirachtin treatment of adults causes high mortality and
reduced fecundity in females. Saxena et al. [39, 40] studied the
effect of neem seed oil on the rice leaf folder, Cnaphalocrocis
medinalis and observed reduction in the fecundity. The
hatchability of eggs laid was significantly reduced (25-50%)
and showed concentration dependent effect. Rembold et al. [41]
reported a dose dependent action of azadirachtin in E.
kuchniella. They observed that adult emergence was reduced
up to 23.3% at the dose of 5.0 µg/larvae after topical
application. Studies on the insect sterility by chemicals were
reviewed by Smith et al [42] and described by Grover et al. [43]
and Chaudhry and Tripathi [44]. They all reported
histopathological effects on the gonadal and embryonic tissues
of certain insects, which induced chromatin condensation,
pycnotic nuclei, cytoplasm vacuolization and histolysis of the
follicular epithelium. In male insects, the effects produced by
the chemicals can be attributed to dominant lethality,
aspermia, loss of sperm motility, or lack of ability in the adult
to impregnate the female.
The visible and measurable damage to the male gonads due to
sterilizing chemicals appeared to be the reduction in the size of
the testes [43]; loss of sperm motility [45]; aspermia or
degeneration or resorption leading to aspermia [43]. In females
the neem based pesticide may partially or completely inhibit
the development of ovary, ovariole, oocyte and germarium or
even complete resorption of the ovaries [46, 47].
5. Conclusion
It is concluded from the present study that the two commercial
neem based formulations (Nimbicidine and Neemazal) have
the potential for use in the management of Earias vittella.
They are highly toxic to the cotton pests and Nimbicidine
proved more toxic than Neemazal. However, further studies on
mode of action and synergism with pesticides under field
conditions are needed.
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