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Abstract: Tribolium confusum and Sitophilus oryzae species are seen in human habitats, mainly in kitchens. They damage the storage
products by feeding on crops and disturb people like urban pests in kitchens and homes. Until now, there were no biocidal that could
be used to control these species. We carried out to determine the effect of deltamethrin, which is used against some urban pests, on T.
confusum and S. oryzae under laboratory conditions. The recommended dose of the biocidal against urban pests (60 ml/10 liter of
water), half dose (30 ml/10 liter of water), and quarter dose (15 ml/10 liter of water) were used in the study. The results showed that
the highest amount of the biocidal (60 ml/10 liter of water) resulted in 87.5% mortality in T. confusum and 97.5% in S. oryzae. The LDso

value for T. confusum is 32.8 and LDy is 61.3 ml, and for S. oryzae, these values were found to be 18.8 and 38.1 ml, respectively.
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1. Introduction

Various insects and arthropods colonize and reproduce
in urban environment. The urban entomology generally
deals with the investigation of creepy crawly bugs that
plague human-made structures. Some arthropods such as
ants, bed bugs, cockroaches, and termites can grow in or
around the indoor climate and invade a broad range of
substrates, and food sources of humans. Depending on
the insect species, these pests can be a reason for
aggravation. They can prompt auxiliary harm, their
nibbles can cause uneasiness, and presentation to this
creepy crawlies can trigger hypersensitive responses.
There are many urban pests in human habitats. In
addition, some storage pests are seen at home in our
kitchens and are considered urban pests from time to
time. They often feed on and cause damage to products
such as rice, wheat, and flour purchased from shops and
used to prepare meals. (Shadia and El-Aziz, 2011; Kocak,
2016; Tyagietal,, 2019).

Tribolium confusum Duv. (Coleoptera: Tenebrionidae)
and Sitophilus oryzae L. (Coleoptera: Curculionidae) are
among the most critical species seen in kitchens. These
pests significantly reduce grains' nutritional value and
seeding characteristics and cause weight losses by
feeding on the products. As a result of increasing

populations of pests, mold, mildew, and rotting are
observed in the product due to elevated humidity and
temperature. Consumption of these products causes
essential diseases in humans and animals. In addition,
they cause certain diseases such as allergic asthma in
humans with their secretions, body scraps, and dirt they
produce during feeding. Tribolium spp. (Coleoptera:
Tenebrionidae) can cause the formation of carcinogenic
substances in the product (Stejskal and Hubert, 2006).
These two species are widespread in our homes due to
the foods found in kitchens. For this reason, these pests
are considered urban pests when seen in living areas.
These pests are mainly seen in agricultural areas and
crop storage (Olejarski et al.,, 2013; Stejskal et al., 2015;
Togantimur and Ozder, 2019). Insecticides and fumigants
used against agricultural pests combat these pests in
crop storage. In recent years, there have been studies on
alternative methods of chemical control against these
pests (Athanassiou et al, 2016; Karakas, 2016; Ayyildiz
and Karaca, 2018; Cetinpolat et al., 2019; Goktiirk et al.,
2020). However, these insecticides do not apply to
human habitats, especially in kitchens. In fact, it is even
prohibited. Only licensed biocidal products can be used
against urban pests in kitchens. Today, there is no
licensed biocidal for controlling T. confusum and S. oryzae
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species. Biocidal, whose active ingredient is
deltamethrin used today in the control of urban pests
such as mosquitoes, houseflies, cockroaches, and ticks
(Cao et al., 2006; Barile et al., 2009; Romero et al.,, 2009;
Jankov et al,, 2012; Jahan and Shahid, 2013).

This study analyses the effects of this biocidal
(Deltamethrin commercial name is Exdel 5 SC) on T.

confusum and S. oryzae species in laboratory conditions.

2. Material and Methods

2.1. Insect Culture and Application of Biocidal

The insect species (T. confusum and S. oryzae) were used
in the study and biocidal Exdel 5 SC (5% deltamethrin)
were obtained from the entomology laboratory of
Ondokuz Mayis University's Faculty of Agriculture.
Anonymous (2016) and Kocak (2016) methods were
revised in the study. The recommended dose of the
biocidal against urban pests (60 ml / 10 liter of water),
half dose (30 ml / 10 lite of water), and quarter dose (15
ml / 10 liters of water) were used in the study. Four
repetitions were made for each dose. The tests were
conducted in the laboratory at 25+12C and 60+5% R. H.
Plastic containers were used in the study. Different doses
of the biocidal were sprayed in these containers (20 cm
length, 10 cm width, and 6 cm depth) with a suitable
device, 0.5 ml per container. After waiting for 24 hours,
10 adults were placed in the container and brought into
contact with the surface. After 30 minutes of contact
time, adults on the application surfaces were transferred
into clean containers. The mortality was noted over 1st,
3rd and 5th days following application. Dead individuals
were counted, and percent mortality was calculated.

2.2, Statistical Analysis

The mortality data were corrected by Abbott’s formula
(Abbott, 1925). Fifty percent lethal dose (LD50) and
ninety percent lethal dose (LD90) were determined using
the probit analysis by SPSS (Ver. 21) program. The effects
of mortality of the T. confusum and S. oryzae were
analyzed using a one-way analysis of variance (ANOVA)
(P=0.05), followed by a comparison of means using
Duncan’s multiple range test (SPSS) (Genc and Soysal,
2018).

3. Results

Data obtained on the effect of different doses of
deltamethrin biocidal on T. confusum and S. oryzae adults
are given in Table 1.

There was a substantial increase in mortality in both
species as the dose increased. At the highest dose of the
biocidal, on day 1 (60 ml / 10 liter of water), 67.5%
mortality was detected in T. confusum and 82.5% in S.
oryzae. Day three showed 77.5% and 97.5% and day five
showed 87.5% and 97.5% mortality in the same species,
respectively. On day 5 of the study, the LDso value for T.
confusum was 32.8 and LD9o 61.3, and for S. oryzae, these
values were 18.8 and 38.1 ml, respectively.

4. Discussion

Many typical insecticides such as flumethrin, lamda-
cyhalothrin, permethrin, fenvalerate, deltamethrin,
cyfluthrin, and some others had been successfully tested
on their activity against a broad spectrum of insects, their
activity against ticks was only occasionally a topic of
investigations (Liebisch and Liebisch, 2008; Mehlhorn et
al,, 2008a, Mehlhorn et al.,, 2008b, Mehlhorn et al., 2010;
Schmahl et al., 2008a, Schmahl et al., 2008b, Schmahl et
al, 2009a). Deltamethrine, as biocidal, is used against
urban pests such as mosquitoes, houseflies, cockroaches,
and ticks (Cao et al,, 2006; Barile et al.,, 2008; Romero et
al,, 2009; Jankov et al,, 2012; Jahan and Shahid, 2013).
Kemabonta et al. (2014) investigated the toxic and
residual effects of Deltamethrin and Chlorpyrifos on
Blatella germanica L. (Blattodea: Blatellidae). These
insecticides were diluted in both aqueous and oil-based
solvents and applied to adult insects in the study. In the
acute toxicity study, it was concluded that Deltamethrin
in an oil-based solution (100%-100%) was more
effective than Deltamethrin in the form of a water-based
solution (53.30%-43.30%) in both doses applied. In the
acute toxicity study of Chlorpyrifos, all treatments on B.
germanica caused a 100% mortality. As a result of the
study, they reported that oil-based solutions of these
insecticides were more effective than water-based
solutions on B. germanica adults.

Table 1. Effects of different doses of deltamethrin on Tribolium confusum and Sitophilus oryzae adults

Dose LDso -LDgo (ml)
Pest A % death*standard
ests (ml/10 It water) (Average % death+standard error) (for 5. day)
1. day 3. day 5. day
§ 0 2.50+£ 2.50 C*e** 2.50+ 2.50 De 2.50£ 2.50 De
é 15 20.00+5.77 Bc 20.00+5.77 Ce 22.50+4.78 Cd 32.86  61.30
§ 30 27.50+ 2.50 Bc 35.00+ 2.88 Bc 47.50+ 4.78 Bc ' '
% 60 67.50+ 4.78 Ab 77.50% 4.78 Ab 87.50+ 4.78 Aab
© 0 2.50+ 2.50 De 5.00+ 2.88 Ce 5.00+ 2.88 De
§ 15 27.50+ 6.29 Cc 35.00+ 8.66 Bc 45.00+ 2.88 Cc 18.83 - 38.12
S 30 62.50+ 4.78 Bb 82.50+ 4.78 Ab 82.50+ 4.78 Bb ' '
@ 60 82.50+ 4.78 Aa 97.50+ 2.50 Aa 97.50+ 2.50 Aa

*= upper case letters in the same column indicate intra-type dose comparison, **= lower case letters in the same column indicate all

doses comparisons (P<0.05).
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Shahi et al. (2008) investigated the biological activity of
various substances, including Deltmethrine,
against B. germanica adults collected from the south of
Iran. They reported that the recommended doses of
Cypermethrin, deltamethrin, Lambda-cyhalothrin,

active

diazinon, and permethrin+propoxur used in the study
were found to have a maximum mortality rate of 20, 35,
90, 100, and 100%, respectively, in B. germanica adults.

Tribolium confusum is considered stored product.
However, it can be found in the kitchen, dining rooms or
shelves where the grains are stored in some areas. In
such cases, people want to spray against this insect in
their kitchens. Today, deltamethrin has products licensed
as both biocidal and insecticide. Especially in recent
years, various studies have been carried out to determine
the biocidal effect of Deltamethrin against urban pests.
Barile et al. (2008) conducted the effect of deltamethrin
and piperonyl butoxide against Cimex lactularus L.
(Hemiptera: Cimicidae), one of the most critical urban
pests, was investigated. Their study reported that the
application of deltamethrin alone was more effective
than the application of piperonyl butoxide. Bergh and
Quinn (2018) investigated whether deltamethrin-treated
curtains could be effective against Halyomorpha halys
(Stal, 1855) (Hemiptera: Pentatomidae). They stated that
H. halys moved away from deltamethrin-treated nets in
less than 5 minutes and later died, but they did not die
completely. Researchers are reported that deltamethrin-
treated nets can be an excellent inhibitor to keep H. halys
away from humans. Papanikalou et al. (2021) studied the
effects (Thiamethoxam,
Pirimiphos-Methyl, Alpha-Cypermethrin, and
Deltamethrin) against Ephestia kuehniella (Zeller, 1879)
(Lepidoptera: Pyralidae) and Tribolium confusum (Duv.,
1863) (Coleoptera: Tenebrionidae).
chemicals increased the mortality rates of E. kuehniella,
and T. confusum compared to the control._Deltamethrine
is authorized and can be utilized against urban pests in
kitchens. Deltamethrine is not licensed as a biocidal

of 4 different insecticides

As a result these

against T. confusum and S. oryzae species.

5. Conclusion

As seen in our study, firstly, Exdel 5 SC biocidal was
applied to a particular surface, after 24 hours, insects
were brought into contact for 30 minutes, then they were
transferred into clean containers, and mortality count
was done in clean containers. In other words, this study
investigated the residual effect of Exdel 5 SC biocidal on
T. confusum and S. oryzae species. As a result of the study,
it has been determined that this biocidal (Exdel 5 SC) has
the potential to be used in human habitats against T.
confusum and S. oryzae species.
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