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Abstract

The responses of adult Red Flour Beetle, Tribolium castaneum (Herbst.) to the dry leaf dust of Neem
(Azadirachta indica) and Jarul (Lagerstroemia speciosa) in wheat as repellants were observed. The
research was carried out from January to October 2013, in the laboratory condition at the Entomology
Laboratory, Department of Zoology, Jagannath University, Dhaka, Bangladesh. Three different doses viz.
0.1gm, 0.2gm and 0.3gm of dry leaf dust of two plants- A. indica and L. speciosa and a mixed dust of the
two at 1:4 (w/w) ratio were used against 10 adult pests living in 20gm of wheat, and the number of
repelled insects were checked after 48 to 72 hours. For the whole study, 105 such experiments were
performed and a group of 5 experiments were taken into count as a single replication. Dust of Jarul
leaves (0.3gm) was the most effective repellant against the red flour beetles, followed by Neem (0.3gm),
Jarul (0.2gm) and mixed application (0.3gm). The highest of 34.5% repellency was recorded; significant
variations were found in the percentage of repelled insects between almost all possible doses, and
different doses with controls. Though higher doses showed better repellency, huge research is needed to
know whether a higher dose could make harm to the food value of the corns or not; before prescribing
them against red flour beetles for storage management of wheat.
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Introduction

Human beings are entirely dependent on many field crops, and stored foods; including wheat
and its products; which, most of the time, are infested by a large number of pests and cause
considerable economic losses [ 2. The red flour beetle, Tribolium castaneum is one of the
most severe pests to the stored wheat and flour. The worldwide annual losses to stored food
grains and field crops caused by insects were estimated to be about 10% of the world
production in the middle of the last century (I, Substantial losses occur every year in the
subcontinental developing countries. Post-harvest losses of stored products are expressed in
terms of different weight and nutrient loss ™ > €1, The chemically synthesized pesticides have
been widely used in the grain storage and crop fields which achieved good results; but these
agricultural chemicals polluted the grain and decrease their quality in colour, smell and taste.
Climate and storage conditions, especially in the tropics, are often highly favourable for insect
growth and development; control of these insects by chemical insecticides has serious
drawbacks 1. The indiscriminate use of chemical pesticides are useful against the pests for
saving food kinds of stuff now a days, yet has given rise to many obvious serious problems,
including genetic resistance by pest species, toxic residues, increasing costs of the application,
environmental pollution, hazards from handling, etc. [& 9 10. 11, 1213, 14, 15]  Thjs jncreasing
problem of pest resistance to pesticides and contamination of the biosphere due to large scale
use of broad-spectrum synthetic pesticides are created a worldwide interest in revolution and
use of age-old traditional botanical pest control agents [® 171, Insecticides of plant origin are
considered as alternatives to synthetic chemicals for being pest-specific and biodegradable 281,
So, derivatives of some plants have had temporary to restricted use in pest control or have
been considered items of regional interest [,
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Tribolium castaneum causes damage directly to wheat kernels
(germ and endosperm). Their presence in stored foods directly
affects both the quantity and quality of the commodity [0 20. 2.
22231 1t contaminates flour medium more than they consume.
In severe infestation, they change the colour of the flour into
pinkish with a disagreeable odour making it unfit for human
consumption 24, Such flour has an exceedingly low viscosity
and its elasticity is adversely affected, which may cause
gastric disturbance when used as food > 21 and the flour is
said to be conditioned 7], Management of this pest is required
to keep the stored wheat consumable, as it is one of the major
store grain pests to this corn.

Neem insecticides are derived from the tropical and
subtropical tree Azadirachta indica, systematically classified
in the family Meliaceae. It is commonly known as neem or
Indian lilac 1, The plant is native to Southern and
Southeastern Asia and today it is grown in tropical and
subtropical areas of Africa, North and South America and
Australia . The principal active ingredient in neem is
azadirachtin, a tetranor triterpenoid limonoid B%. Azadirachtin
is present in minor quantities in all parts of the tree including
leaves; but the highest concentration (0.2-0.6%) is found in
the seeds Y. The other limonoids, such as meliantriol,
salannin, nimbin and nimbidin have been found in traces [*
and contribute to overall bioactivity 33 34 351 Azadirachtinhas
a wide spectrum of actions on insects such as repellent,
antifeedant, insect growth regulator (IGR), anti-ovipositional,
fecundity, and fitness reducing properties [, Jarul
(Lagerstroemia speciosa) is a small to medium-sized tree
growing to 20 metres (66 ft) tall, with smooth, flaky bark. The
leaves are deciduous, oval to elliptic, 8-15 cm (3.1-5.9 inch)
long and 3-7 cm (1.2-2.8 inch) broad, with an acute apex. The
flowers are produced in erect panicles 20-40cm (7.9-
15.7 inch) long, each flower with six white to purple petals 2-
35cm  (0.79-1.38inch) long. The  phytochemical
investigation of leaf and fruit revealed that it contained
steroids, terpenoids, glycosides, phenolic compounds, o-
amino acids, saponins, starch, alkaloids, tannins and many
other active metabolites. L.  speciosa possessed many
pharmacological effects including antimicrobial and
antioxidant effects 71, The plant has been chosen as it was
reported free from termite attack in a study carried out in the
Jahangirnagar University Campus, Bangladesh 8],

The repellent activity of both the plants are reported, but no
study has been reported to determine the repellency activity of
Neem and Jarul leaves in a powdery or dust form, against the
wheat or any other grains in the storage condition in
Bangladesh. Thus, the present research experiments were
carried out to determine the rate at which the used dust could
repel the test insect pest, from stored wheat; to find out the
percentage of organisms repelled for each of the doses of the
different dust; to determine most effective dust and the doses;
and, to determine the repellent efficiency among them.

Materials and Methods

The whole grains of wheat, containing the adult red flour
beetle, T. castaneum were collected from the flour mills at
Savar Bazar, Dhaka. Approximately, 10 kg of infected wheat
were collected were a huge number of adult T. castaneum
were living and multiplying. The total collected infected
wheat, as well as the insects, were kept in a plastic container,
and proper humidity was provided during the experiments.
Not much aid was required to keep the rearing environment
sound, and naturally, it was seen that the insects were growing
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in number over time.

Fresh and mature leaves of Jarul (L. speciosa) and Neem (A.
indica) were collected. The collected leaves were meshed by
using a grinder to its possible finest condition. Then the
meshed leaves were dried in the sunlight to get a powdery
appearance of the leaves; thus, dust was stored in a dry
container. A mixture of Jarul (L. speciosa) and Neem (A.
indica) dust was also prepared at 1. 4 w/w ratios for the
experiment (Fig. 1).

The samples of fresh wheat were collected from the farmers
during the time of harvest. No demarcation of wheat variety
was maintained. The seeds were dried and made free from
any unwanted organism or particles such as hays, etc. Then
this collected wheat was made more susceptible to the insect
(T. castaneum) by threshing lightly under thresher, in such a
way that at least 20-25% of the total grains were broken into
segments and inner carbohydrate-containing parts were
exposed.

During each experiment, 20 gm of wheat was taken either on
open petri dishes or plastic cups for treatment. For
maintaining a comfortable humidity to the insect pests, a
small piece of wet cotton was kept under the wheat. Four cups
were taken and were treated either by the dust of neem, jarul
or the mixture (Neem: Jarul:: 1: 4 w/w) of them. At each set
of experiment, three cups were used for leaf dust application
and a single cup of wheat was left untreated (control). In
every cup/petri dish, 10 adult T. castaneum were released. An
iron cage covered by finest cotton-net was used in which the
experiments were carried out so that no insect can escape
from the cage, after being repelled from cups. Three different
doses (0.3gm, 0.2gm, 0.1gm) of particular dust was applied to
different cups and mixed gently with the wheat. Every cup/
petri dish was checked after 48 hours, for the existing and
dead insect.

Data was recorded on available insects within the cups or
plates. Some insects were found repelled from dust-treated
cups. And significantly, at the end of each experiment, some
insects were almost always found in the control cups, where
no potential repellant was added. Nevertheless, they were
repelled from other cups treated by leaf dust. Five repeatation
of an experiment were considered yielding a single result.
Data was summarized, compared and their mean, standard
deviations were noted. Effects of different doses were
checked using ANOVA and t-tests, using MS-Excel software.

" 1

Fig 1: Research Components; A: Neem dust, B: Jarul dust, C: an
adult Red flour beetle, D: experimental cups inside the cage.
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Results

Determination of the most effective repellant doses

Jarul leaf dust was the most effective dust against the red
flour beetles, as a repellant. And, its highest dose (0.3gm)
showed the best result. It was followed by Neem 0.3gm, Jarul
0.2gm and mixed application of Neem and Jarul atl:4 w/w
ratios. In a particular group of replications, the highest, lowest
and mean several repelled organisms were recorded. It was
observed that the increase in dust doses showed higher
repellant activity. The detailed results are given in the Table
1, Table 2, Table 3; and the findings are illustrated in Fig. 2,
Fig. 3 and Fig. 4.

Repellency activity of Neem dust on Tribolium castaneum
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Fig 2: Replicated percentage of repelled insects at different doses of
neem dust

For the use of neem dust against T. castaneum, the efficiency
of the dust as a repellant was noted according to the
percentages of total test insects treated by different doses of
the dust within the wheat (Tablel, Table 2 and Table 3). In
controlled condition, where no treatment was used to repel
them, the average repellency was 0.26+0.81 (out of 10), with
the maximum number of the repelled organisms were 3 out of
10 organisms; where the lowest was -2 (negative), what meant
the addition of 2 new individuals in it, which had been
repelled from the surrounding experiments. The mean highest
and lowest repellency among all doses of Neem leaf dust was
(1.4£1.14) and (-0.6+0.89), respectively. The repelled
organisms’ ratio of the test organisms was 2.6% an average,
with 14% maximum and -6% minimum

When 0.1gm neem dust was used against 10 pests within
20gm of wheat to repel them, the average repellency was
1.9140.82 (out of 10), with the maximum number of the
repelled organism was 4 out of 10 organisms; where the
lowest was 0. The mean highest and lowest repellency was
(2.6+£1.14) and (1.4+0.55), respectively. The repelled
organisms’ ratio Of the test organisms was 19.1% on average,
with 26% maximum and 14% minimum.

When 0.2gm neem dust was used against 10 pests within
20gm of wheat to repel them, the average repellency was
2.5454+0.76 (out of 10), with the maximum number of the
repelled organism was 6 out of 10 organisms; where the
lowest was -2, what meant the addition of 2 new individuals
from surrounding experiments. The mean highest and lowest
repellency was (4.4+1.14) and (0.2+0.45), respectively. The
repelled organisms’ ratio of the test organisms was 25.454%
on average, with 44% maximum and 2% minimum.

When 0.3gm neem dust was used against 10 pests within
20gm of wheat to repel them, the average repellency was
3.41+0.66 (out of 10), with the maximum number of the
repelled organism was 6 out of 10 organisms; where the
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lowest was 2. The mean highest and lowest repellency was
(4.6£0.89) and (2.6+0.55), respectively. The repelled
organisms’ ratio of the test organisms was 34.1% on average,
with 46% maximum and 26% minimum.

Repellency activity of Jarul dust on T. castaneum
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Fig 3: Replicated percentage of repelled insects at different doses of
jarul dust

For the use of jarul dust against T. castaneaum, the following
results were remarkable. In controlled condition, where no
treatmentwas used to repel them, the average repellency was
0.12+0.80(out of 10), with the maximum number of the
repelled organism was 7 out of 10 organisms; where the
lowest was -2, what meant the addition of 2 new individuals
from surrounding experiments. The mean highest and lowest
repellency was (1.4+3.21) and (-0.6+0.55), respectively. The
repelled organisms’ ratio of the test organisms was 1.2% on
average, with 14% maximum and -6% minimum (Fig. 3). The
efficacy of different doses of Jarul dust treatment to the test
insects, the results are shown in the Table 1 and Table 2.
When 0.1gm jarul dust was used against 10 pests within 20gm
of wheat to repel them the average repellency was 2.05+£0.81
(out of 10), with the maximum number of the repelled
organism was 3 out of 10 organisms; where the lowest was 0,
The mean highest and lowest repellency was (2.6+0.55) and
(1.6£1.34), respectively. The repelled organisms’ ratio of the
test organisms was 20.5% on average, with 26% maximum
and 16% minimum.

When 0.2gm jarul dust was used against 10 pests within 20gm
of wheat to repel them the average repellency was
3.29+0.79(out of 10), with the maximum number of the
repelled organism was 6 out of 10 organisms; where the
lowest was 2, The mean highest and lowest repellency was
(4.2£0.84) and (2.6+0.55), respectively. The repelled
organisms’ ratio of the test organisms was 32.9% on average,
with 42% maximum and 26% minimum.

When 0.3gm jarul dust was used against 10 pests within 20gm
of wheat to repel them the average repellency was
3.45+0.64(out of 10), with the maximum number of the
repelled organism was 6 out of 10 organisms; where the
lowest was 1, The mean highest and lowest repellency was
(5+1) and (2.2+0.83), respectively. The repelled organisms’
ratio of the test organisms was 34.5% on average, with 50%
maximum and 22% minimum.

Mixed application (Neem: Jarul::1:4 ratio) against red
flour beetle

For the use of Neem and jarul mixed dust against T.
castaneaum, the following results were noted. In controlled
condition, where no dust was used to repel them, the average
repellency was 0.07+0.63 (out of 10), with the maximum
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number of the repelled organism was 2 out of 10 organisms;
where the lowest was -2, what meant the addition of 2 new
individuals from surrounding experiments. The mean highest
and lowest repellency was (1+0.71) and (-0.6+0.89),
respectively. The repelled organisms’ ratio of the test
organisms was 0.7% on average, with 10% maximum and -
6% minimum (Fig. 4).

When 0.1gm mixed dust was used against 10 pests within
20gm of wheat to repel them the average repellency was
1.92+0.71 (out of 10), with the maximum number of the
repelled organism was 4 out of 10 organisms; where the
lowest was 1, The mean highest and lowest repellency was
(2.6+£0.55) and (1.2+0.45), respectively. The repelled
organisms’ ratio of the test organisms was 19.2% on average,
with 26% maximum and 12% minimum.

When 0.2gm mixed dust was used against 10 pests within
20gm of wheat to repel them the average repellency was
2.61+0.65 (out of 10), with the maximum number of the
repelled organism was 6 out of 10 organisms; where the
lowest was 1, The mean highest and lowest repellency was
(3.2£1.64) and (2+0.71), respectively. The repelled
organisms’ ratio of the test organisms was 26.1% on average,
with 32% maximum and 20% minimum.

When 0.3gm mixed dust was used against 10 pests within
20gm of wheat to repel them the average repellency was
3.09+0.72 (out of 10), with the maximum number of the
repelled organism was 5 out of 10 organisms; where the
lowest was 2, The mean highest and lowest repellency was
(3.6£1.40) and (2.6+0.55), respectively. The repelled
organisms’ ratio of the test organisms was 30.9% on average,
with 36% maximum and 26% minimum.
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Fig 4: Replicated percentage of repelled insects at different doses of
mixed dust

Different doses as repellants among all types of leaf dusts
The data revealed that, in the 20gm of wheat, 0.3gm of
Neemdust caused best repellency (34.1%), followed by 0.2gm
(25.8%) and 0.1gm of dust (19.1%). it means by increasing
the dose, it effects more. The same interpretation was
remarked both for jarul dust and mixed dust. For the jarul
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dust, 0.3gm dose showed the best repellency; followed by
0.2gm, and 0.1gm. Here, the percentages of repellency were
34.5%, 32.9% and 20.5%, respectively. For the Mixed dust,
the best repellency was found in 0.3gm (30.9%), and then
0.2gm (26.1%) and 0.1gm (19.2%). Detailed result is given in
Fig. 4. So, for every type of dust, by increasing the dose,
comparatively, the higher percentage of repellency of insect
pest was acquired.

For the case of same doses of Neem, Jarul and mixed dust;
jarul showed the best repellency. When the lowest dose
(0.2gm/20gm wheat) was used, jarul dust could repel 20.5%
pest, where the mixed dust repelled 19.2% and neem dust
repelled 19.1% of the test insect pest. And in case of other
doses, the highest repellency was noted for Jarul Dusts. For
0.2 gm dust, jarulrepelled 32.9% insect, followed by the
mixed dust (26.1%),and neem dust (25.8%). When 0.3gm
dust was used, jarul repelled 34.5% insect followed by neem
(34.1%) and mixed (30.9%) dusts. Detailed results are shown
in Fig. 5.

So, for different doses of dust, comparatively, Jarul dust
caused a higher percentage of repellency of insect pests.

40

34.1 32,9 345
30.9
30 25.8 26.1
25
19.1 205 19.2
20
15
5
0
0.1 0.2 03 0.1 0.2 03 0.1 0.2 03
Mixed Application
Treated Dust Dose (unit in gram per 20g of wheat)

Mean Percentage of repelled Pests
=
o

Neem Jarul

Fig 5: Percentage of repelled insects at different doses of all types of
powdery leaves

Summary of Data analysis results

In ANOVA analyses, significant variations were found within
all groups except for “Dose 1 of different dust without
control”. T-tests were performed wherever variations have
been found. As the ANOVA showed no variation in different
dustDose 1, t-tests were not performed for Neemdosel with
Jaruldose 1, Neemdose 1 with Mixeddose 1, and Jaruldose 1
with Mixeddose 1. Significant variations were found in dust
doses, same doses of different dust in most of the cases except
only three: jarul dose 2 with jarul dose 3, neem dose 3 with
jarul dose 3, and neem dose 2 with mixed dose 2 (Table 1).

Table 1: Percentage of T. castaneum repelled in different doses of different leaf dust

Percentage of insect repelled

Experiments Neem

Jarul Mixed Application

[y

Dose 1

Dose 2

Dose 3

Dose 1

Dose 2

Dose 3

Dose 1

Dose 2

Dose 3

22+14.83

24+16.73

36+11.40

26+5.48

30+7.07

48+8.37

26+5.48

32+4.47

36+11.40

24+8.94

30+10.00

46+8.94

22+8.37

30+7.07

36+5.48

20+7.07

24+8.94

34+8.94

18+8.37

40+7.07

32+4.47

20+10.00

30+7.07

38+10.95

16+5.48

26+5.48

34+5.48

26+11.40

04+15.17

30+7.07

16+13.42

26+5.48

50+10.00

20+10.00

32+16.43

32+8.37

20+7.07

44+11.40

28+8.37

22+4.47

30+7.07

36+5.48

20+7.07

26+8.94

30+14.14

22+4.47

26+5.48

34+5.48

18+8.37

42+8.37

30+7.07

20+7.07

28+4.47

26+5.48

22+8.37

28+4.47

44+8.94

18+8.37

38+8.37

32+4.47

18+8.37

28+4.47

28+8.37

Olo(NoO |~ lw(N

20+7.07

32+4.47

44+5.48

20+7.07

40+10.00

32+8.37

26+5.48

30+7.07

30+10.00

=
o

16+8.94

34+5.48

38+8.37

18+8.37

34+11.40

34+5.48

22+8.37

24+5.48

32+4.47
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11 20+10.00 | 30+7.07 | 36+5.48 | 22+8.37 | 32+8.37 | 30+7.07 | 16+5.48 | 28+4.47 | 28+8.37
12 16+8.94 | 2+4.47 | 26+5.48 | 18+8.37 | 38+8.37 | 32+4.47 | 12+4.47 | 24+5.48 | 30+7.07
13 16+5.48 | 22+8.37 | 36+5.48 | 20+7.07 |38+16.43 | 34+5.48 |20+10.00| 26+5.48 | 32+4.47
14 16+5.48 | 20+£7.07 | 34+5.48 | 22+8.37 | 34+5.48 | 38+8.37 | 22+8.37 | 30+£7.07 | 30+7.07
15 18+8.37 | 28+4.47 |40+10.00 | 2645.48 | 32+8.37 | 40+7.07 |26+11.40| 28+4.47 | 32+8.37
16 14+5.48 | 2445.48 | 34+5.48 | 2445.48 | 28+4.47 | 2645.48 | 16+5.48 | 26+5.48 | 30+7.07
17 20+10.00 | 30+7.07 | 32+8.37 | 16+8.94 | 30+7.07 | 22+8.37 | 16+5.48 | 24+5.48 | 30+7.07
18 18+8.37 | 28+8.37 | 28+4.47 | 1848.37 | 30+7.07 | 3445.48 | 16+8.94 | 20+7.07 | 32+4.47
19 14+5.48 | 26+5.48 | 30+0.00 | 22+8.37 | 30+7.07 | 3445.48 | 18+4.47 | 20+7.07 | 32+4.47
20 20+10.00| 18+8.37 | 28+8.37 | 22+8.37 | 32+8.37 | 34+5.48 | 22+8.37 | 26+5.48 | 32+4.47
21 20+7.07 | 26+5.48 | 26+5.48 |20+10.00 | 3445.48 | 30+0.00 | 12+4.47 | 20+7.07 | 28+4.47
Note: Dose-1. 1:200 w/w; Dose-2. 2:200 w/w; Dose-3. 3:200 w/w

Results were analyzed on the percentage of test insects after
application of different dust at different doses in the
experiments. The comparison was made among the
summarized mean percentages of insect pest numbers for a
particular dose of dust. Three Dusts-Neem, Jarul and Mixed
(Neem and Jarul at 1:4w/w ratios) dust were used in 3
subsequent doses. When 0.1 gm of dust was used, it was
termed as Dose 1; Dose 2 for 0.2gm and Dose 3 for 0.3gm of
dust inside 20gm of broken wheat-containing 10 adult
individuals of T. castanium.

Discussion

The utilization of plant materials to protect field crops and
stored commodities against insect attack has a long history.
Many of the plant species concerned have also been used in
traditional medicine by local communities and have been
collected from the field or specifically cultivated plants for
these purposes. Leaves, roots and flowers have been admixed
as protectors with various commaodities in different parts of
the world, particularly in India, China and Africa. During the
last few years, new interest has arisen in natural botanical
insecticides. Until now only a small part of the plant kingdom

(estimated at 250000- 500000 species around the globe) has
been investigated phytochemically and the fraction subjected
to biological and pharmacological is even lower. Amongst the
most promising of the natural products investigated to date
are metabolites. Although only about 10000 secondary plant
metabolites have been chemically identified, the total number
of plant chemicals may exceed 400000. They are a vast
commutation of defence chemicals, comprising repellents,
feeding and oviposition deterrents, growth inhibitors,
sterilant, toxicant, etc. (3%,

According to a very old report “%, losses of 25% or more may
occur in tropical countries through insect attack after harvest.
Despite our best efforts, world crop loss due to pests is
approximately 35% of the total production each year (% 42,
This reduction is further increased by the post-harvest losses
caused by insects and another pest 431,

The doses varied significantly (including and excluding
control) for Neem, Jarul and Mixed dust against the pests.
Where variations within the doses of all dust were found, t-
tests for all possible pairs of doses and dust were done. The
tested doses and the results were as given in the Table 2.

Table 2: Results of ANOVA analysis of dust impacts on T. castanium repellency

Sl ANOVA Fstat | Fcrit P-value |df| Variations
1 All dusts all doses with control 461.34 | 2.66 | 2.14x10% |3 ++
2 All dust all doses without control 106.54 | 3.07 | 3.68x10% |2 ++
3 Neem all doses with control 99.32 | 2.76 | 1.29x10%2 |3 ++
4 Neem doses without control 2732 | 3.24 | 4.44x10%8 |2 ++
5 Jarul doses with control 207.43 | 2.76 | 1.25x10%° |3 ++
6 Jarul doses without control 46.60 | 3.24 | 5.98x101 |2 ++
7 Mixed dust with control 31470 | 2.76 | 2.01x10% |3 ++
8 Mixed dust without control 93.75 | 3.24 | 2.02x101 |2 ++
9 Dose 1 different dust without control 1.23 3.24 0.30493 2 --
10 Dose 2 different dust without control 7.09 3.24 0.00242 |2 ++
11 Dose 3 different dust without control 3.29 3.24 0.04824 |2 ++

Interpretations of Variations on repellency effects

++ = Significant variations found at 95% level of Confidence

-- = Significant variations not found

ANOVA (Analysis of Variance) was observed for effects of
overall all dust, all doses with control to find out if there were
any significant variations at all; all dust all doses, without
control to find out variations within the doses only (3*3= 9
doses); effects of Neem all doses with control for variations
(if any); Neem all doses without control to find variations
within the doses of the same dust (Neem); Jaruldoses with
control; Jaruldoses without control for variations within

doses; Mixed dust with control and Mixed dust without
control, to find out the significant variations (if any) of the
doses. Thus, ANOVA tests were performed for all doses of all
dust, different doses of the same dust, and within same doses
of different dusts. T tests were performed where ANOVA
showed significant variations. The summarize t-test results are
given in Table 3.
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Table 3: t-test results on the effects of different dust doses as repellants
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S| T-tests between t-Test Results and interpretations
tstat | tcritone tail P-value df |Variation

1 Neem dose 1 with control 11.51 1.68595 2.96x114 | 38 ++
2 Neem dose 2 with control 9.14 1.68595 1.95x10 | 38 ++
3 Neem dose 3 with control 17.24 1.68595 7.37x10%° | 38 ++
4 Neem dose 1 with Neem dose 2 2.87 1.68595 0.00326 38 ++
5 Neem dose 2 with Neem dose 3 3.20 1.68595 0.00136 38 ++
6 Neem dose 3 with Neem dose 1 9.85 1.68595 2.53x1012 | 38 ++
7 Jarul dose 1 with control 15.13 1.68595 5.66x1018 | 38 ++
8 Jarul dose 2 with control 21.75 1.68595 2.38x10% | 38 ++
9 Jaruldose 3 with control 18.35 1.68595 8.68x10% | 38 ++
10 Jarul dose 1 with Jarul dose 2 10.73 1.68595 2.28x101% | 38 ++
11 Jarul dose 2 with Jarul dose 3 0.92 1.68595 0.1806 38 --
12 Jarul dose 3 with Jarul dose 1 8.85 1.68595 4.48x1011 | 38 ++
13 Mixed dose 1 with control 13.85 1.68595 9.74x1017 | 38 ++
14 Mixed dose 2 with control 20.24 1.68595 2.94x10% | 38 ++
15 Mixed dose 3 with control 27.38 1.68595 6.29x10%7 | 38 ++
16 Mixed dose 1 with Mixed dose 2 5.64 1.68595 8.63x10%7 | 38 ++
17 Mixed dose 2 with Mixed dose 3 4.99 1.68595 6.85x1006 | 38 ++
18 Mixed dose 3 with Mixed dose 1 10.9 1.68595 1.17x101 | 38 ++
19 Neem dosel with Jarul dose 1 *x
20 Neem dose 2 with Jarul dose 2 2.94 1.68595 0.00275 38 ++
21 Neem dose 3 with Jarul dose 3 0.203 1.68595 0.42009 38 --
22 Neem dose 1 with Mixed dose 1 il
23 Neem dose 2 with Mixed dose 2 0.12 1.68595 0.44965 38 --
24 Neem dose 3 with Mixed dose 3 2.21 1.68595 0.01634 38 ++
25 Jarul dose 1 with Mixed dose 1 **
26 Jarul dose 2 with Mixed dose 2 5.44 1.68595 1.62x10% | 38 ++
27 Jarul dose 3 with Mixed dose 3 2.34 1.68595 0.0123 38 ++

** Was not performed After ANOVA of doses showed no variation

Interpretations of Variations on repellency effects:

++ = Significant variations found at 95% level of Confidence

-- = Significant variations not found

Comparison of the results was made with a number of
preViOUS StUdieS [7,8,9, 10, 11, 12, 13, 14, 17, 18, 44, 45, 46, 47]_ The results
given by the mentioned research projects were to see the
effects of neem and other botanicals like Rhyania and
Sabadilla. But, none of the above-mentioned researchers used
the prepared dry leaf dust as a repellant. The results of the
current research supported the interpretations of the
mentioned researchers and adding hereby in the sense that
both Neem and Jarul dust can be used commercially as
repellants against red flour beetle.

So far, in the insect management arena, we noticed that root,
seed, barks, sap, juice, flower sap, fruit extract etc. has been
used by the mentioned researchers to manage many grains
and seeds that human consume. But, none has been so far
reported to use dry leaf dust for store management
prescription. Most probably this is the pioneering research
using such leaf dust against T. castaneum.

The dust particles are, somehow, equal or smaller in size in
comparison to an adult T. castaneum pest. Besides, the
chemical composition of the dust with which the corns are
treated, there might have some mechanical factors for what a
sub-adult or adult T. castaneum does not feel comfortable to
move within the grains. And, these uncomfortable feelings
flew the pests away from the wheat. As much the density of
dust increase, uncomfortable feelings increases and their
movement are highly inhibited by such leaf dust; and they try
to leave the place. But, this is not the only factor the pests
face; there must have some chemical factors, too, for what the
variations of repellency activities have been noticed.

Another important issue is mentionable; the present
investigation never finds a dead pest in any experiment. It

refers that it could not be interpreted in any of the used
botanical dust have a lethal impact on the test organism or
not. Most of the researchers reported the lethal potency of
their tested botanicals against many insects [8 9 10,18, 44,45 The
present research also claims that, as a better management
minimum harm to the target crop or grain and ensures
maximum protection from a pest; using dry leaf dust as a
repellant is quite better than using liquid or liquefied extracts
of botanicals or solution. Because liquids facilitate
microorganism and start degeneration of the food value of the
stored grains. So, in storage management, use of dry dust of
botanicals is suggested, if no harm occurs to the food value of
the stored grain.

Jarul dust is, anyway, better than the neem dust. A small
number of doses was used here in the experiment in the sense
that, it is not possible commercially to collect a large volume
of dust to protect, say, 500 tons of wheat. As minimum doses
showing better results, integration of the dust with other
mechanical, chemical and biological pest management
systems, can be applied. And obviously, further research is
necessary before using such integrations.

Conclusion

The battle between human and the stored grain pests is the
epic of the evolutionary history, as every organism is
possessive to keep his food particle from the competitors.
Many a methods has been developed and so far, mankind is
eligible enough to protect their food stuffs from different
kinds of pests. Now, the challenge is, keeping the grains safe
along with the feasibility, efficiency, competency in terms of
cost and above all, executing it in the most green and non-
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chemical ways. Our findings can will help to think people in
this directions, we hope. And, one day, of course some of the
researchers will figure out the best possible and sustainable
storage techniques for our food grains so that mankind can
have some stored grains during the time of recession and
famine.
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