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Abstract: Among botanical extracts used as insecticides, essential oils are promising alternatives to chemical insecticides. In this study, 
essential oils of and  were investigated for their Eucalyptus sp, Syzygium aromaticum, Cinnamomum verum, Sinapis alba  Lepidium sativum
insecticidal activity against one of the most destructive insect pest on stored material, the red flour beetle . The fumigation   Tribolium castaneum
with  and  oils mixed methyl alcohol resulted in high mortality rates that of 60.67 and 63.33%, respectively, compared to Eucalyptus  C. verum
significantly less mortality from the using the same oils alone. Findings also showed that  and  showed more  repellency Eucalyptus  C. verum
than other oils with repellence rate of 46.66 and 33.33%, respectively 12h post treatment while  all the oils resulted in 100% repellence after 
36h of the treatment. In case of contact toxicity test,  and  were also the most effective oils at 1h post treatment resulting in Eucalyptus  C. verum
mortality rate of  20  and 10%, respectively, and 100% mortality  6h post treatment, while the other plant oils were effective even 24h post 
treatment. 
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The red flour beetle is one of the Tribolium castaneum 

most important insect pests of stored flour and wheat grains 

(Paranagama et al 2003) and causes direct losses in stored 

wheat due to feeding and high indirect losses by lowering the 

nutritional value of the flour because of the presence live 

insects, insect's skins and faces, as well as dead insects 

(Evaldo et al 2017, Naima et al 2018). Besides wheat, red rust 

beetle  is also pest of stored cereals, cereal products, cocoa 

beans and dried fruits (Charles et al 2010). The insect's body 

may also carry many microorganisms on the outer and inner 

abrasion of the body, including Beauneria bassiana, 

Verticillium lecanii (Bosly and El-Banna 2015) and some 

pathogenic bacteria such as Staphylococcus aureus and 

Escherichia coli. Most chemical methods for control this pest 

are recently not favourable due to pesticide resistance 

developed by  particularly to delramerthrin, T. castaneum

commonly used for management of this pest after six 

generations (Shweta and Sant 2013). Using safe alternative 

methods from sources that are not harmful to human to control 

stored materials pests is of significance. These may include 

using plants materials and extracts and commercially 

produced botanical oils. The aim of this study, therefore, was to 

in vitro evaluate essential oils available in the local markets for 

their insecticidal activity against red flour beetle . T. castaneum

MATERIAL AND METHODS                   

The experiment was conducted at Department of Plant 

Protection, University of Karbalaa. Five types of oils 

Eucalyptus sp, Syzygium aromaticum, Cinnamomum verum, 

Sinapis alba Lepidium sativumand  were obtained from the 

local markets and tested for their activities against the red 

flour beetle .  adult insects Tribolium castaneum T. castaneum

were collected from the main flour store in province of 

Karbala. The insects were divided into groups, placed 

containers with adequate amount of feed (flour) and 

maintained at temperature of 25±1 and relative humidity of 

50-60 %. Newly hatched insects were used for experiments.

Fumigation:  In this experiment pure oil vapour was used to 

test by fumigation. This experiment was done by placing ten 

insects in a small closed container 15x15x10 cm length, 

width and height sealed closed with cheese cloth. The 

container was exposed 1ml oil vaporized hot metal surface 

for 3 min. The containers then were totally sealed with their 

plastic covers and left in the room conditions. Each oil 

treatment included ten insects per container three replicates. 

The mortality rate was calculated 24 hours after the 

treatment.  The oil was applied by diluting with ethanol 

alcohol at rate 1:3 (0.5 ml oil: 1.5 ml alcohol). 

Repellence: In this experiment, petri dishes laterally 

perforated with 4 mm diameter four holes were used. Ten 

insects were placed in each plate with a small piece of cotton 

saturated with 0.5 ml of the oil in the centre of the dish. Each 

plate was placed in plastic container (30 cm long, 20 cm wide 
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