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COMPARATIVE EFFICACY OF ETHANOL LEAF EXTRACTS OF
AMARANTHUS VIRIDIS L. AND SALSOLA BARYOSMA (SCHULTES)

AND CYPERMETHRIN AGAINST TROGODERMA GRANARIUM (EVERTS)
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Study was carried out to evaluate the comparative efficacy of Amaranthus vitidis L. and Salsola baryosma
(Schultes) and cypermethrin against Trogoderma granarium (Everts). Plant extracts were obtained by Rotary
Shaker using ethanol as solvent. Twenty grubs of T. granarium (Everts) were exposed to three concentrations
(0.5, 1.0 and 1.5%) for exposure periods of 24, 48, 72 and 168 hours. Experiments were carried out in an
incubator at 30 ± 2°C and 65±5% R.H. Plant extracts [(A. viridis L. (19.58%) and S. baryosma (Schultes)
(22.08%)] gave less mortality as compared to cypermethrin (37.64%). Percent mortality of T. granarium (Everts)
increased both with the increase in concentration and exposure time.
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INTRODUCTION MATERIALS AND METHODS

Khapra beetle, T. granarium (Everts) causes
quantitative as well as qualitative loss in wheat during
storage. Weight loss in wheat by this insect has been
reported to range from 2.2% to 5.5%, while at 15%
infestation level, wheat lost 24% of its seed viability.
(Prasad et et., 1977). Severe infestations of grains by
Khapra beetle make it unpalatable. Grain quality
decreases due to depletion of specific nutrients.
Infestation levels of 75% in wheat, maize and sorghum
grains result in significant decrease in crude fat,
carbohydrates, sugars, protein nitrogen, and true
protein contents and increase in moisture, crude fiber
and total protein (Jood and Kapoor, 1993, Jood et el.,
1996 ). Reduction in starch content at 50% infestation
level has also been reported by Jood et al., 1993.
For the control of T. granarium, synthetic insecticides
are mostly relied upon. However it has been observed
to have gone resistant to phosphine (Irshaad and Iqbal,
1994). Sharma and Kalra (1998) also reported
resistance to phosphine in different developmental
stages of T. granarium.
According to sanitary and phytosanitary measures
agreement on agriculture under WTO only those
agriculture commodities can be exported or imported
that are free from toxic pesticide residues. Under these
circumstances there is a need to carry out work on
safe insecticides especially botanicals for stored grain
protection. A large number of plants and plant products
have been tested for the control of stored grain insect
pests (Dales, 1996).
The present studies were conducted with a view to test
the comparative efficacy of two botanicals A. viridis L.
and S. baryosma (Schultes) in comparison with
cypermethrin against T. granarium (Everts).

Mixed population of T. granarium (Everts) was
collected from different godowns of Food department
located at Faisalabad for rearing in the laboratory.
The insects thus collected were kept in wide mouth
earthen jars covered with muslin cloth. The insects
were placed in the laboratory for two months for
rearing. The adults of T. granarium were sieved and
placed in breeding containers in the medium of
uninfested wheat grains. The samples were placed in
incubator at 30±2QC and 65±5% relative humidity and
were kept there for three days (72 hours).
The insects were removed from the jars and
transferred to new containers. The media (wheat
grains) in which the adults were initially retained for 72
hours contained sufficient number of eggs laid by
females. In these jars, larvae first appeared after four
days with peak emergence after seven days. Progeny
removed from these stocks was of equal age. It was
further kept there for another period of five days before
testing.
One kg fresh plant leaves each of A. viridis L. and S.
baryosma (Schultes) were ground separately after
shade drying. Extraction of leaves was done by the
following method.
50g of ground sample was taken in a flask and 50ml
ethanol was added to it as a solvent. Mouth of each
flask was closed with cotton and aluminum coil. The
flasks were placed in Rotary Shaker at 32QC and 120
rpm for 24 hours. After this extract was filtered with
filter paper.
From 100 % stock solution, 0.5%, 1% and 1.5%
concentrations of each botanical were prepared. 10%
master stock solution of cypermethrin 10 EC was
prepared by dissolving technical grade of cypermethrin
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(olive oil +
1:2,). Further
master stock

in primary non-volatile solvent
dibutylphthalate in the ratio of
concentrations were prepared from
solution in non-volatile solvent.
As many as 144 Petri dishes were taken and filter
papers were cut according to the size of Petri dishes
for two botanicals and one synthetic insecticide test
solutions. Filter papers were labeled with lead pencil
before impregnation. Each filter paper was supported
on three common pins inserted into a sheet of soft pith
to prevent loss of insecticide and plant extract to the
substrate during application. Then required
concentrations of each test material were spread
uniformly on the filter papers (Whatman's No.1, 7 cm
diameter) with the help of syringe. After drying on
common pins the filter papers were transferred to the
Petri dishes where these were left exposed to open air
for a few minutes so that the acetone could evaporate.
Afterwards, one week old grubs were confined under
inverted glass funnels (5cm in diameter) on the treated
filter papers. The deposits on the filter papers were
referred to as percent concentrations of solutions. One
petri dish was kept as control in each treatment.
Twenty grubs of uniform age and size were released in
each petri dish. A complete test comprised three
replicates of three concentrations of each treatment.
Insect mortality data wsre recorded after 24, 48, 72
and 168 hours. The data thus collected were subjected
to statistical analysis.

RESULTS AND DISCUSSION

The data given Table-1 revealed that cypermethrin
gave significantly maximum mortality (37.64%) which
differed significantly from the other two. A. viridis L.
showed significantly the lowest mortality (19.58%).
while S. baryosma leaf extract (22.08%) proved
significantly better than it.

Table 1. Percent mean mortality of T. granarium
under different treatments.

Treatments Mean mortality (%)
Cvoermethrin 37.64A
S. baryosma 22.08B
A. viridis 19.58C

The data packed in Table-2 showed that all the four
exposure times differed significantly from one another.
The maximum mortality (41.11%) was at 168 hours
exposure time. This was followed by 72, 48 and 24
hours with 29.26, 20.93 and 14.44% mortality,
respectively. Minimum mortality was found at 24 hours.

Table 2. Percent mean mortality of T. granarium at
various exposure times.

Exposure time Mean mortality (%)
24 14.44D

48 20.93C
72 29.26B
168 41.11A

The data given in Table-3 showed that of interactions
of exposure time and concentration were statistically
significant. Cypermethrin at 168 hours exposure time
gave maximum mortality of 57.22%.This was followed
by T2x72 hours (42.78%), both of these being
statistically different from one another .These two also
differed significantly from all other interactions, while A.
viridis L. showed minimum mortality (10.00%) at 24
hours which was statistically at par with S. baryosma
(T3) at 24 hours, the latter treatment did not differ
significantly from T1x 48hours. Similarly interactions
T3x 48hours, T2x24 hours and T1x 72hours with mean
percent mortality of 17.22, 20.56 and 21.11 %,
respectively, were at par with one another. The latter
two interactions were also at par with T3x72hours with
23.89% insect mortality.

Table 3. Percent mean mortality of T. granarium at
different interactions of Exposure Times
and treatments.

Exposure Times x Treatments Means of percent
mortality

168hours x T2 57.22A
72hours x T2 42.78B
168hours x T3 34.44C
168hours x T1 31.67cd
48hours x T2 30.00D
72hours x T3 23.89E
72hours x T1 21.11EF
24hours x T2 20.56EF
48hours x T3 17.22FG
48hours x T1 15.56GH
24hours x T1 10.001
24hours x T3 12.78HI

T1 A. viridis L.

T2 cypermethrin
T3 S. baryosma (Schultes)
The data given in Table-4 revealed that maximum
concentration (1.5%) gave the maximum mortality
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(29.31 %) which was significantly different from the
other two concentrations (0.5, 1.0%). Minimum
mortality was found with 0.5% concentration which also
differed from the other two concentrations (1.0, 1.5%).
Table 4. Percent mean mortality of T. granarium at

different concentrations.

Concentrations Means of percent mortality
0.5% 23.47C

-'
1.0% 26.53B
1.5% 29.31A

The data packed in Table 5 showed that cypermethrin
gave the maximum mortality (42.92%) at 1.5%
concentration which differed significantly from T1 and
T3 at different concentrations. Minimum mortality with
A. viridis L. (17.08%) was found at 0.5% concentration
which was statistically at par with T1x1.0% (19.58%).
The latter treatment was also at par with S. baryosma
at all the three concentrations and T1 at maximum
concentrations (1.5%).
Table 5. Percent mean mortality T. granarium at

different interactions of treatment and
concentration.

Treatments x concentration Mean mortality (%)
T2 x 1.5% 42.92A
T2 x 1.0% 37.50B
T2 x .05% 32.50C
T1 x 1.5% 22.920
T3 x 1.5% 22.500
T3 x 1.0% 22.080
T3 x .05% 20.830
T1 x 1.0% 19.58DE
T1 x 0.5% 17.08E

The extracts of two botanicals have been tried for the
first time. S. baryosma showed statististically higher
mortality of T. granarium grubs. Similar studies carried
out on the extracts of Acacia nilotica indicated its
insecticidal activity against Trogoderma granarium and
Tribolium castaneum, Callosobruchus maculatus and
Sitophilus zeamaiz (Dwivedi et al., 2000, Chairat et al.,
2002).
The efficacy of neem extract, cypermethrin and methyl
parathion was observed against T. castaneum. The
mortality was 86% at a concentration of 05 rnq/crn- for
neem extract, 90% at 12.9mg/cm2 for cypermethrin
96% at 0.64mglcm2 for methyl parathion (Imtiaz et al.,
1999).
Both of the botanicals have shown insecticidal activity
which was comparatively lower than cypermethrin.
Further studies on the two botanicals are needed in
order to arrive at definite conclusion with regard to the
efficacy of their use in IPM protocol. However,

exposure time appears to be more important. Further
studies with longer exposure time and higher rates are
likely to yield better results.
Rizvi et al. (2001) tested the efficacy of dumdum
leaves (Clarodendrum inerme) extract and
cypermethrin against adult beetles of T. castaneum.
After plotting a graph between mortality and dose, LDso
was found to be 4mu g/cm2 and 0.34 mu q/crn",
respectively.
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