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Abstract

Different insect pests attack stored grain products during storage. T. castaneum are the most threatening pests of stored
grains. Feeding of adults and larvae is stored grains. The extracts of Datura stramonium and Zingiber officinale prepared
with acetone and Deltamethrin was applied. Five concentrations 0.01%, 0.02%, 0.03%, 0.04%, 0.05% were prepared
with one controlled concentration of both the plants and the Deltamethrin. Treatments were applied on the filter paper
check their possible lethal effects against T. castaneum. The data concerning mortality was recorded after time interval
24, 48 and 72 hours and analyzed statistically using ANOVA (analysis of variance) and comparison of means of
treatment means was analyzed with the help of Tuckey’s honestly significant difference (THSD) test. The mean mortality
of Tribolium castaneum were 90% after 72 hours by exposure of Deltamethrin. The mean values of % mortality caused
by effect of Datura stramonium against T. castaneum was 52%. The mean values of % mortality caused by plant extract
Zingiber officinale against T. castaneum was 41% after 72 hours. Results revealed that Deltamethrin is more effective
than plant extracts. Datura stramonium is more effective than Zingiber officinale.
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1. Introduction

Stored grains commodities are attacked by a variety of beetles and larvae of lepidopteron insect pets. Of them, Tribolium
castaneum (Herbst) is a severe insect pest of stored commodities throughout the world. The larvae and adults feed
actively on extensive range of long term commodities such as cereals, spices, beans etc. Mainly attack the germ part of
seed leading to its poor germination (Mondal, 1994). Huge infestation occurs in favorable conditions (hot and humid
conditions). Moreover, T. castaneum attacks in huge number, leave behind shredded skins, secrete quinines and other
toxic substances (Hussain et al., 2008). This insect is widely spreading various climatic regions throughout the world
(Shafique et al., 2006). Total annual post-harvest deficits of stored cereals credited to various natural factors in the
storages range between 10-20% of overall development (Phillips and Throne, 2010).

Traditional insecticides (fumigants and other synthetic insecticides) have been in practice for the stored grains insect
pest management. But excess, repeated and injudicious use of these pesticides poses a lot of problems to humans and
natural environment (Collins et al., 2005) use of these fumigants has results in soil contamination (Pietrantonio et al.,
1999), resistance development in the insects (Phosphine resistance) in insects (Irshad et al., 1990). Indiscriminate use
of organophosphates produces resistance in a number of stored grain insect pests. After that, the use of these
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organophosphates was decreased (Fang et al., 2002). Therefore, there is need to develop and use those pesticides which
are environment friendly, less toxic to humans and can control store grain insect pest efficiently. Due to toxic and harsh
nature of the fumigants, adverse effects have occurred on human beings and natural enemies such as predator, parasites
and parasitoids (Isman, 2006). So there is urgent need to move towards eco-friendly and sustainable insect pest
measures to cope the insect pest’s infestations problems in stored grains products.

Bio pesticides represent one of the finest used chemicals for the launching of environmental friendly and efficient
control of stored commodities insect pests (Copping and Menn 2000). All plant derived substances have repellent as
well as feeding deterrence properties (Isman, 2006). The insecticidal action of wide-ranging plant extracts plus more
generally of some plant based products chemicals established fact and their utilize was looked after for a large number
of previous time throughout all the farming parts of the planet (Regnault et al. 2012). Plant extracts can be potential
and reliable sources for the effective management of stored products insect pests (Nazemi and Moharamipour, 2008).
Many plants have been used in past a now a days against different insect pests species. Plant materials have repellent
effects against stored products insect pests (Najafabadi et al.,, 2014) and ovicidal effects (Tunc, et al., 2000). Extracts of
four medicinal plants were tested for their toxic effects against T. castaneum. Repellent effects of various plants have
been examined against stored grains insect pests (Mishra and Tripathi, 2011). Plant extracts have growth inhibition
potentials against T. castaneum (Islam et al., 2016). Use of A. indica and other plant materials have been practiced and
found effective against insect pests (Isman, 2006). Oils of Ricinus communis have toxic against T. castaneum (Rehman
etal,, 2018). Garlic oil can be helpful for successful control of Tribolium castaneum (Herbst) (Yang et al., 2010). Repellent
Artemisia vulgaris oils have been reported against Tribolium castaneum (Wang et al., 2006). Extract of Azadirachta
indica and some plats was found toxic against red flour beetle (Islam and Talukder, 2005). Plant extracts were found
effective against rice weevil (Saljoqi et al, 2006). Plants belong have many toxic substance and volatile compounds
which can be explored for the efficient management of insect pests (Suthisut et al. 2011). Scented oils from aromatic
plants have been reported to have feeding deterrence (Tripathi et al., 2001) and toxic effects can be applied as potential
and sustainable alternatives to synthetic insecticides in IPM program for efficient management of stored grains insect
pests. Besides these many other researchers have also documented the repellent and toxic effects of different plant
materials against insects.

The discovery of new chemistry insecticides has opened new horizons in insect pest management. New chemistry
insecticides are the microorganisms derived insecticides and have been applied for the management of stored grain
insect pests as well as filed insect pests (Hertlein et al., 2011). These insecticides are eco-friendly, have comparatively
less toxic effects and have low mammal toxicity compared to other synthetic insecticides (Magdaalena, 2009).

1.1. Objectives of the study

Investigation of insecticidal potential of Datura stramonium and Zingiber officinale as plant extract against T. castaneum.

To study the relative toxicity of new chemistry insecticides Deltamethrin.

2. Material and methods

The material included population of red flour beetle (Tribolium castaneum), Deltamethrin, Datura extracts, Ginger
(Zingiber officinale), plastic jars, treated wheat, flour, sieves, incubator, rubber bands, electric grind, muslin cloth and
fine hair brushes.

2.1. Insects’ collection

Adult insects of T. castaneum was collected from godown, houses, grain markets for present experiment.

2.2. Rearing of insects

After collecting T. castaneum adult insects, the population insects were kept in jars. Flour was rearing media for T.
castaneum. Flour and wheat was used for the better growth of insects for rearing. These jars were kept in growth
chamber at 28+2 °C and 69+5% relative humidity. Adults were placed in jars for 5 days. After that adults were shifted
in other jar. Eggs of adults were present in flour. Then these eggs were reared for getting F1 generation. This generation
was of same age insects. Favorable conditions were provided to jars of flour. After hatching eggs, same age of adults was
produced which was used for experiment.
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2.3. Plant extracts Bioassay

Powdered form of plant material was obtained by washing with distilled water, drying in shadow and grinding with
electric grander. After that grinding was done. Extraction of plants was prepared by using solvent with plant powder.
Acetone was used as solvent for extraction of plant materials with addition of 50g powder of each plant powder in 250
ml of acetone. By using cotton plug and aluminum cover the mouth of flaks was covered, that covering prevent
evaporation of acetone form flasks. Flasks were placed on rotating shaker at 215 rpm for 24 h. After that mixture was
filtered. Whitman filter paper was used for filtration. First of all, 99.9 % standard solution of four dilutions of all extracts
was prepared in acetone. The experiment was planned by using Complete Randomized Design and every treatment
repeated for three time. Aliquots of these concentration were applied on filter paper by using pipette. A control
treatment was also used. With the help of homogeneous distribution of plant extracts was obtained. After evaporation
of acetone, twenty unsexed adults of Tribolium castaneum were placed in required jar. Jars was covered with rubber
band to prevent escape of insects. Mortality data of insects was taken 24, 48 and 72 hours.

2.4. Insecticide Bioassay

Five concentrations 0.01%, 0.02%, 0.03%, 0.04%, 0.05% was formed with one controlled concentration of Deltamethrin
which was formed in 99.9ml distilled water from standard solution. Syringe was used for the application of
concentrations with 0.3ml ratio. Then concentrations were passed from filter paper and dried for one night. Treated
filter papers were placed in all dishes and insects T. castaneum were kept separately as 20/dish. Their data regarding
mortality was collected after time intervals of 24, 48 and 72 hrs. Percent corrected mortality was calculated using
subsequent Abbott’s (1925) formula:

% Corrected Mortality: M (%)-(Mc %)/ (100- (Mc %)x100
Where, Mo= Observed mortality and Mc=Mortality in control unit

2.5. Statistical analysis

The experiment was planned by using Complete Randomized Design. Data were analyzed statistically using analysis of
variance (ANOVA) and treatment means were compared with the help of Tuckey’s honestly significant difference
(THSD) test.

3. Results

Table 1 Mean % mortality of population of Red flour beetle (T. castaneum) by the effect of insecticide Deltamethrin with
different concentrations after 24, 48 and 72 hours.

Concentration Mean Mortality + S. E

24 hours 48 hours 72 hours
0.01% 31.03+2.18¢ 37.57+2.11d 52.72+2.29d
0.02% 39.65+2.37 ¢ 48.21+2.15¢ 60.01+2.46 cd
0.03% 50.01+2.45b 60.71+2.23 b 69.09+2.74 ¢
0.04% 51.72+3.00b 69.65+2.57 ab 80.01+3.01b
0.05% 65.51+3.08a 78.50+2.98 a 90.90+3.25 a

This table shows that the percentage mortality caused by five exposure treatments of insecticide Deltamethrin with
various concentrations (0.01%-0.05%) with one control group against Tribolium castaneum at 24, 48 and 72 hours’
exposure period. Results revealed that mortality was increased by increasing concentration. Highest mean mortality
was 90.90 occurred at 0.05% concentration after 72 hours’ exposures time period and minimum mortality was 31.03
at 0.01% concentration at 24 hours’ exposure period.
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Table 2 Mean % mortality of population of T. castaneum by the effect of plant extract Datura stramonium with different
concentrations at 24, 48 and 72 hours.

Concentration Mean Mortality+ S. E

24 hours 48 hours 72 hours
0.01% 3.45+1.72 ¢ 10.72+2.11 ¢ 21.82+2.69 ¢
0.02% 8.64+1.98 c 17.86% 2.16 bc 30.91+2.78 bc
0.03% 18.96+2.11b 23.22+2.35b 36.36+3.22b
0.04% 25.86+2.32b 33.93+2.66a 41.80+3.45 ab
0.05% 34.48+2.43 a 41.07+2.98a 52.72+3.81 a

The percentage mortality caused by five exposure treatments of insecticide Deltamethrin Datura stramonium with
various concentrations (0.01%-0.05%) with one control group against Tribolium castaneum at 24, 48 and 72 hours’
exposure period. Results revealed that mortality was increased by increasing concentration. Highest mean mortality
was 52.72 occurred at 0.05% concentration after 72 hours’ exposures time period and minimum mortality was 3.45 at
0.01% concentration at 24 hours’ exposure period.

Table 3 Mean % mortality of Layyah population of T. castaneum by the effect of plant extract Zingiber officinale with
different concentrations at 24, 48 and 72 hours.

Concentration Mean Mortality+ S.E

24 hours 48 hours 72 hours
0.01% 0.01+£1.7544 d 0.07+£1.7856 ¢ 5.45+2.1512d
0.02% 1.74+1.8365 cd 5.36+1.8832 bc 14.5442.3357 cd
0.03% 7.01+2.1145 bc 12.06+£2.0021 b 21.82+2.7172 bc
0.04% 14.03+2.3910 b 21.34+2.2956 a 29.03+2.9913 b
0.05% 22.80+2.4811 a 23.20+2.5252 a 41.82+3.0423 a

The percentage mortality caused by five exposure treatments of insecticide Deltamethrin Zingiber officinale with
various concentrations (0.01%-0.05%) with one control group against Tribolium castaneum at 24, 48 and 72 hours’
exposure period. Results revealed that mortality was increased by increasing concentration. Highest mean mortality
was 41.82 occurred at 0.05% concentration after 72 hours’ exposures time period and minimum mortality was 0.01 at
0.01% concentration at 24 hours’ exposure period.

4., Conclusion

Effect of plant extracts Datura stramonium and Zingiber officinale along with new chemistry insecticide Deltamethrin
with various concentrations 0.01%, 0.02%, 0.03%, 0.04% and 0.05% along with one control group against T. castaneum
Herbst. Table 1 showed the percentage of mortality by ANOVA of Tribolium castaneum after exposure five treatments
with different concentrations of Deltamethrin (0.01%-0.05%) with one control group at 24 hours’ exposure time. The
results found were highly significant. The percentage mortality of T. castaneum at 24, 48 and 72-hour exposure period
showed in table 1. that mortality was increased by increasing concentration. Maximum mean mortality was 90% at
0.05% concentration after 72 hours and minimum mortality was 31.037 at 0.01% concentration at 24 hours’ exposure
period. Table 2 showed percentage of mortality of T. castaneum by the exposure of five treatments of Datura stramonium
with different concentrations (0.01%-0.05%) at 24, 48 and 72 hours’ exposure time. The results found were highly
significant. The percentage mortality of T. castaneum at 72-hour exposure period showed in table 2. Highest mean
mortality was 52% at 0.05% concentration after 72 hours and minimum mortality was 3.45% at 0.01% concentration
at 24 hours’ exposure period. Table 3 showed the percentage of mortality by ANOVA of Tribolium castaneum after
exposure of five treatments with different concentration of Zingiber officinale (0.01%-0.05%) along with one control

98



GSC Biological and Pharmaceutical Sciences, 2020, 13(01), 095-100

group at 24, 48 and 72 hours’ exposure time. Results revealed that mortality increased by increasing concentration.
Highest mean mortality was 41.82% at 0.05% concentration after 72 hours and least mortality was 0.01% at 0.01%
concentration at 24 hours’ exposure period.
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