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Summary

The current study compared the effectiveness of four types of plant
powders and oils: cloves, Syzygium aromaticum L., coriander, Coriandrum
sativum L., celery (Apium graveolens L.), and red wolfberry (Lycium
barbarum L.) Against the khabra beetle Trogoderma granarium Everts and
the red rusty flour beetle Tribolium castaneum (Hebest), by studying the
effects of powders and plant oils on the killing rates of the larval and adult
stages, and on the life characteristics of the two study insects in reducing the
population density on the one hand and reducing the. The resulting losses in
the weight of the nutrient medium that was combined and its ability to
influence the germination rates of the treated grains, on the other hand, as
the plant powders were mixed with the seeds of wheat grains at the
following concentrations of 6, 9, and 12 gm of plant powder/kg of wheat.
The process of mixing plant oils with the seeds of wheat grains at the same
concentrations was also carried out mentioned in order to conduct a study on
the effect of concentrations of different plant powders and oils on the khabra
beetle T. granarium. The process of mixing both plant powders and oils with
groats at the same concentrations mentioned previously was also carried out
in order to evaluate their effect on the rusty red flour beetle 7. castaneum.

The results showed that the effectiveness of both the powders and
plant oils studied depended on the type, as well as on the mixing ratios used,
as well as on the type and stage of the insect, as well as the exposure period.
It turns out that coriander powder c. sativum L. showed significant
superiority over the plant powders used in its ability to kill the khabra beetle
T. granarium, as the killing rate reached 54.03%. Celery powder also
showed significant superiority over the studied plant powders for the rusty
red flour beetle 7. castaneum, where the killing rate reached 43.19%,
compared withIn the control group, clove oil showed S. aromaticum L. It
was significantly superior to the plant oils used in its ability to kill the T.
granarium beetle, as the killing rates reached 32.50%, compared to the
control group. In contrast, the celery oil A. graveolens L. showed It was
significantly superior to other plant oils in its ability to kill the rusty red
flour beetle T. castaneum, where the killing rate reached 30.56%. It was
shown through the study below that the adults of the khabra beetle T.
granarium have a high sensitivity when compared to third-year larvae when
exposed to powders and oils Plants, where the killing rate for coriander
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powder was 88.61% and 19.44%, respectively, and for clove oil was 52.78%
and 12.22%, respectively, while the third instar larvae of the red flour beetle
T. castaneum were highly sensitive, greater than adult insects, and this was
in the event that they were exposed to both powders and plant oils, reaching
rates The killing rate for celery powder was 58.61% and 27.78%,
respectively, and for celery oil the rate was 40.83% and 20.28%,
respectively. It was shown that the high concentration used in the powders
and plant oils and the high exposure period led to an increase in the killing
rates for both insects and for all plant powders and oils studied, as the
powders And plant oils increase the period of the larval stage, decrease the
number of emerging insects, the number of eggs laid by female insects, the
percentage of egg hatching, and reduce the lifespan of adult insects, as it was
shown that they are unable to affect the periods of the pupal stage and egg
incubation of the khabra beetle 7. granarium in the event of its treatment
With wheat grains and the red rusty flour beetle 7. castaneum if treated with
wheat grains compared to the control group.

The results also show that the population density of the khabra beetle
T. granarium, which was raised on wheat grains treated with powders and
plant oils, and of the rusty red flour beetle 7. castaneum, which was raised
on wheat grains treated with powders and plant oils, for a storage period of 6
months under natural laboratory conditionslt was controlled, as well as the
percentage of loss in the weights of both wheat and groats as a result of the
feeding behavior of the feeding stages of both insects, as the percentages
varied according to the type of powder, the mixing ratio, and the type of
insect. The lowest rate was reached for the total number of individuals,
which resulted from three pairs belonging to the khapra beetle 7. granarium,
which were raised on grains The wheat treated with plant powders reached
332.11 individuals with coriander powder, and the wheat treated with plant
oils reached 422.78 individuals with clove oil. On the other hand, there was
a loss in the weight of the wheat grains, reaching 5.32 and 6.37 grams/100
grams of wheat grains, respectively, and the lowest rate was reached in the
total number of individuals, which resulted from three pairs Belonging to the
red flour beetle 7. castaneum, after (oil/powder) the insect was unable to
complete its life cycle, which was raised on grain treated with celery oil,
reaching 133.11 individuals, and on grain treated with celery powder,



reaching 50.22 individuals. On the other hand, there was a loss in the weight
of the grain, reaching 2.20 and 0.81 grams/100 grams of grain, respectively.
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