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Abstract

Contact action and repellent effects of the acetone based leaf extracts of Murraya exotica, Murraya koenigii and
Nicotiana tabacum were tested against the adult stage of stored grain insect pest, Tribolium castaneum.
Different concentrations (5, 10 and 15%) were employed and the knockdown effect was checked after a period of
24, 48, 72, 96, 120, 144 and 168 hours while in the case of repellency, the area preference method was used and
effect was evaluated after periods of 24, 48 and 72 hours. Experiments to check for the toxic effects revealed that
N. tabacum (12.95%) proved to be more effective as compared to M. exotica (9.53%) and M. koenigii (4.31%),
respectively. Repellent effect of plant extracts exhibited different trend and M. exotica (70.61%) proved to be
most effective among the three extracts followed by N. tabacum (60.98%) and M. koenigii (51.97%) respectively.
Toxicological and repellency bioassays proved a definite impact of plant extracts against the adult stage of rust
red flour beetle, T. castaneum. Plant extracts also proved to be potent to induce knockdown and repellence

against stored insect pests and also reflected their potential to be used as alternate of the synthetic insecticides.
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Introduction

Stored grains and processed commodities are always
at risk of the insect invasion (Ukeh et al., 2012) and
due to insect attack a progressive deterioration in
quality and quantity results (Nadeem et al., 2012)
which in turn reduces the weight and germination
capacity (Phillips and Throne, 2010). Humidity of
attacked grains increases (Keskin and Ozkaya, 2013)
along with the temperature (Semeao et al., 2012)
resulting in fungus development and premature
germination (Padin et al, 2013). Unsafe or
conventional storage increases the risk of insect

attack (Upadhyay and Ahmad, 2011).

Dependence on the synthetic insecticides presents the
only solution to cope up with the pest attack and the
non-judicial use of these chemicals is aggravating the
process of biotype development due to which a
progressive increase in resistance has been observed
(Perez et al., 2010). Pesticides results negative
changes in environment (Meena et al., 2006; Hashim
and Davi, 2003) and therefore new methods are
which  will

dependence on these synthetic chemicals and among

under observation decrease the
possible natural control methods, use of plant

extracts seems to be a better one (Isman, 2000).

Plant extracts are rich in secondary metabolites that
defend the plant against foreign invasions (Bakkali et
al., 2008). Stored grain insects can be effectively
controlled with these environmental friendly biocides
(Sagheer et al., 2011). Keeping in view of past studies,
the present experiments were designed to evaluate
the performance of some new plant extracts against

the stored grain insect pest, T. castaneum.

Materials and methods

Experiments were performed in the Stored Grain
Research, Training and Storage Management Cell of
Department of Agricultural Entomology, University

of Agriculture, Faisalabad, during the year 2012-13.

2013

Insect collection
Mass Collection of Red Flour Beetle, Tribolium
castaneum, was obtained from godowns and grain

market of Faisalabad, Pakistan.

Insect rearing
Collected insects was being kept in the sterilized
plastic jars under optimum conditions in an incubator
(SANYO MIR-254)

temperature and relative humidity of 28+3°C and

incubator having uniform
70+5%, respectively. Wheat flour was utilized as
culture media for T. castaneum. Adults were sieved
out and hundred adults were released in each of the
plastic jars having 300gm of sterilized flour and
covered with muslin cloth. Adults were allowed to
mate and lay eggs. After oviposition phase of 5 days,
beetles were sieved out of the flour. The flour, having
the eggs, was kept under the uniform conditions
inside the incubator. Homogenous population was
achieved after a time period of 28-35 days as

illustrated by Islam and Talukder (2005).

Plant materials
Leaves of Murraya exotica, Murraya koenigii and
Nicotiana tabacum were collected from different

areas of Faisalabad and Layyah, Pakistan.

Preparation of plant extracts

Shade dried leaves were washed and dried under the
shade to get the dried form of plant material. Electric
grinder was used to crush the plant material to fine
powder and then sieved with a fine mesh sieve. The
extraction was made by mixing 50 g of ground sieved
sample and 100 ml of acetone and shaking was
ensured for 24 hours with the help of Rotary Shaker
(IRMICO 0S-10), adjusted at 250 rpm. After 24
hours, filtration was made with the help of filter
paper. Preliminary extract was subjected to the
Rotary evaporator to get 100% stock solution as
described by Hasan et al. (2005) and Sagheer et al.
(2013).
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Bioassay for percent mortality

Different concentrations (5, 10 and 15%) of acetone
based extracts were applied on the filter paper and
were allowed to dry for a reasonable time period.
Control was maintained by treating the filter paper
with acetone only. For examining the percent
mortality, 30 adults (15 days old) were taken in the
Petri dishes embedded with Whatman’s filter paper,
covered with lid and tightened with scotch tape on
both sides. Small amount of wheat flour was provided
to decrease chances of mortality due to starvation.
Mortality of adult beetles was being recorded after
period of 24, 48, 72, 96, 120, 144 and 168 hours.
Experiment was replicated three times and
Completely Randomized Design (Factorial) was

followed.

Bioassay for percent repellency

Repellency of the plant extracts was checked against
the T. castaneum by using the area preference method
(Mohana and Fields, 2002) in which filter paper was

cut into two equal halves. Different concentrations

2013

were made on the one half. After drying, the treated
paper was stapled together and was adjusted in the
Petri dishes. Twenty adult beetles of T. castaneum
were released in the center of both halves. Repellency
data was taken after a period of 24, 48 and 72 hours.
Diet will be provided on both sides (treated and
untreated end of filter paper) to decrease mortality

due to starvation.

Results
Experimental observations proved a definite impact
of acetone based extracts on the mortality and

repellency of the target insect.

Table 1. Toxicological effects of plant extracts at three concentrations (5, 10 and 15%) against Tribolium

castaneum.
% Mortality + SE
Concentrations N. tabacum M. exotica M. koenigii
5 6.29+1.17¢cd 7.23+1.03¢C 3.23+0.57d
10 13.54+1.91b 8.52+1.29¢ 3.39+0.67d
15 19.02+2.52a 12.85+1.55b 6.29+0.98cd

Table 2. Contact toxicity of plant extracts at various exposure periods (24, 48, 72, 96, 120, 144 and 168h) against

Tribolium castaneum.

% Mortality + SE

Time N. tabacum M. exotica M. koenigii
24 2.59 + 0.92gh 2.96 + 1.17gh 0.37 £ 0.37h
48 4.81 + 1.12fgh 5.18 + 1.12fgh 1.48 + 0.58h
72 7.49 + 1.13efg 6.36 + 1.46efgh 3.37 + 0.56fgh
96 14.98 + 2.49bcd 8.98 + 1.86def 4.86 £ 0.74fgh
120 16.48 + 2.68bc 12.36 + 1.48cde 4.92 + 0.68fgh
144 19.32 + 2.78ab 14.60 + 1.68bcd 6.06 + 1.28fgh
168 25.00 + 3.89a 16.28 + 1.71bc 9.09 + 1.39def

Table 3. Percent Repellency of plant extracts at various concentrations (5, 10 and 15%) against Tribolium

castaneum.
% Repellency + SE
Concentrations N. tabacum M. exotica M. koenigii
5 58.88+1.24bc 70.00+4.04ab 40.37+3.78d
10 64.44+3.28abc 67.40+3.03abc 58.51+2.55bc
15 59.62+4.13bc 74.44+3.51a 57.03+4.56C
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Contact toxicity of plant extracts

Table 1 shows the effects of different concentrations
on the mortality of T. castaneum. The knockdown
was highest on highest concentration of N. tabacum
(19.02%) and the lowest was observed in the case of
M. koenigii (3.23%). Overall the mortality tended to
progress with the increase in the concentration.

Table 2 shows the effects of time intervals on the

mortality of T. castaneum. Highest mortality was

2013

noted at interval of 168h and in case of the N.
tabacum (25.00%) while the lowest was noted after
24h for the M. koenigii (0.37%). Time interval posed
a definite impact on the biology of test insect and
overall it was proved that it tended to increase the

mortality factor.

Table 4. Percent Repellency of plant extracts at various exposure periods (24, 48 and 72h) against Tribolium

castaneum.
% Mortality + SE
Time N. tabacum M. exotica M. koenigii
24 66.66+3.96b 80.00+2.54a 58.51+3.29bc
48 59.25+1.98bc 69.62+2.51ab 53.70+5.01cd
72 57.03+2.38bc 62.22+2.88bc 43.70+4.09d

Repellent activities of Plant Extracts

Repellence of plant extracts was also proved and it
varied according to the. As indicated by Table 3,
increased repellence (57.03%) was noted in case of M.

exotica and lowest was observed in case of M.

koenigii (40.37%). All the plant extracts showed
effects on the repellence against the stored grain
insect, T. castaneum and increased repellence were

noted at higher concentrations.

Table 5. Active ingredients found in the plants used in the bioassay experiments.

Plant Focal Part Active Ingredient Reference
Murraya exotica Leaf Murraxocin Liet al., 2010
Murraya koenigii Leaf Koenigine Maetal., 2013
Nicotiana tabacum Leaf Nicotine Zhao et al., 2013

Table 4 indicates the effect of time factor on
repellence. Overall the 80.00% of repellence was
noted in case of M. exotica. 43.70 % repellency was
showed by M. koenigii. Repellency factor tended to
decrease with time indicating a low persistence of

plant extracts.

Discussion

Use of plant extracts can be helpful for the
environmental integrity and conservation and can
also help to (Tapondjou et al.,, 2001; Hasan et al,
2006). Results are in accordance with Gandhi et al.,
2010 who evaluated a significant effect of M. koenigii

on the adult stage of T. castaneum. They utilized

lower concentrations of the plant powders as
compared to our experiment in which higher
concentrations of plant extracts were used. Greater
number of days was required in their experiment
while in our case lower time period posed greater
mortality of the test insect. Results are overall in
similarity with another research of Gandhi and Pillai
(2011) who checked for the extracts of M. koenigii on
another stored grain insect, Rhyzopertha dominica
but the mortality is much higher as compared to our
experiments. Significant effect on mortality was
observed in case of use of powders even at lower
concentrations. Higher mortality may be due to the

use of crude plant powders which provide greater
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area of contact. In our experiments M. koenigii
showed an average mortality of 4.31% which is much
lower. Li et al. (2010) found the toxic potential of M.
exotica which was used in China as a medicinal herb.
Insecticidal properties of M. exotica were tested on
the red flour beetle, T. castaneum and maize weevil,
Sitophilus zeamais. Essential oils obtained from the
aerial portions of plant was obtained and analyzed by
different chromatographic methods, i.e. GC-MS and
GC. Active ingredients found in highest concentration
were spathulenol (17.7%) followed by a-pinene,
caryophyllene oxide and a-caryophyllene present in
percentage of 13.3, 8.6 and 7.3%, respectively.
Experiments revealed that the natural plant extract
has fumigant properties and against both of the test
organisms. Our findings are also in accordance with
Danjumma et al. (2009) who tested for the efficacy of
N. tabacum powder against the stored grain weevil
pest, Sitophilus zeamatis. Efficacy of the plant extracts
can be increased by extracting the natural ingredient
or the active metabolites found in them as given in
Table 5.

By utilizing the active ingredients, lower
concentrations will be required. Synthetic production
of these bio-actives can further be helpful in this
regard. From the result inferred, it can be concluded
that the plant extracts can be used as suitable
alternate of synthetic insecticides provided that they
are produced at commercial levels and in suitable

formulations.
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