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Introduction (Hypothesis and aims) 

Chemical insecticides (eg. organophosphates, pyrethroids, and fumigants such as 
methyl bromide and phosphine), as the most common methods for pest control, are 
used for stored-products pests control. Among these, applying of methyl bromide (an 
annihilator agent of ozone layer) terminated in 2005 in developed countries due to 
the Montreal treaty and will terminate in developing countries in 2015. Phosphine, 
likewise, is an important compound but its application has been narrowed because of 
its widespread use and the following pest resistance. Considering these limitations, 
attentions have focused on substitution control methods such as applying plant 
compounds, insect growth regulators, biological control, microbial control and inert 
dusts. Using inert dusts, especially diatomaceous earths, is one of the most promising 
substitution methods for stored-products pest control.   

Highlights 

► Insecticidal efficacy of diatomaceous earth formulation Paya® was highly 
dependent on grain type, dose rate and exposure interval.  

► After 24 hrs, mortality at all doses was low (< 20%). After 48 hrs, satisfactory 
increase of mortality was not observed, but at doses of 0.5, 1.0 and 1.5 g/kg on wheat 
(ca. 25, 30 and 41%, respectively) and maize (ca. 31, 49 and 45%, respectively) it 
was more obvious. Mortalities on barley (ca. 10, 20 and 24.5%, respectively) and rice 
(ca. 18, 16 and 22%, respectively) were lower. 

► Significant increase in mortality was observed after 7 days. On wheat, mortalities 
at both doses of 1.0 and 1.5 g/kg were 99.3% but at 0.5 g/kg, it was 56%. At two 
higher doses, highest mortalities on barely (ca. 71 and 71%, respectively), rice (ca. 
80 and 86%, respectively) and maize (ca. 85 and 81%, respectively), were lower 
comparing to wheat. 

► After 14 days, 100% of adults died in control, which shows that the cigarette 
beetle could not feed and survive on these grain kernels more than two weeks. 
Considering the appropriate efficacy of Paya® after 7 days and unsuitableness of 
grain kernels for this pest, applying the diatomaceous earth Paya® at doses of 1.0 and 
1.5 g/kg could only cause significant mortality of adults within 7 days. At longer 
intervals, adults of the Cigarette beetle will die naturally due to the unsuitableness of 
these kernels. 
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Importance 

The Tobacco beetle or the Cigarette beetle, Lasioderma serricorne (F.)  
(Col.; Anobiidae) is an important pest in many parts of tropical regions. It damages 
many noteworthy goods. This pest is probably the most abundant stored-products 
pest. The Cigarette beetle can damage to grain kernels, oilseeds and other stored 
seeds. 

The irregular application of broad-spectrum insecticides has lead to some 
problems such as disappearing beneficial insects, pest resistance, and horrible 
environmental resultants. Application of fumigants, insecticide chemicals, 
pheromone traps, fungal and viral pathogens etc. are among the control methods of 
the Cigarette beetle. Some investigations have been done to find appropriate 
substitution methods instead of chemicals for controlling the Cigarette beetle so far. 
For example, insecticidal effects of some internal pathogenic nematodes, effects of 
subzero temperatures on its different developmental stages, insecticidal activity of 
spinosad on it, effects of methoprene and some other biological insecticides, and the 
effects of increasing and decreasing CO2 for controlling this pest have been studied. 
In recent years, pest control specialists have addressed application of different plant 
extracts and essential oils, and diatomaceous earths due to their insecticidal, 
repellency and antifeedant properties. Using these insecticides could be a very 
adequate substitution for prevalent chemical pesticides. Concerning the eminent 
importance of the Cigarette beetle that is a polyphagous insect and causes very high 
damages in Iran, especially in Golestan province, we appointed this species in the 
present research.  
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Other Information (including tables and figures) 

Progeny production on four treated grains was significantly different. Forty-five days 
after removing the treated beetles, progeny production at doses of 0.125, 0.25 and 0.5 
g/kg on barley was higher than wheat, especially than rice and maize. At higher doses of 
1.0 and 1.5 g/kg progeny production on four grains was very low and means showed no 
significant differences. At all five applied doses, progeny production on rice and maize 
was as low as 2-3 individuals. Generally, progeny production on wheat and barley 
significantly decreased due to the increase of dose, so that it deceased from 14 and 57 
adult individuals at 0.125 g/kg, respectively, down to 1 and 4 individuals, respectively, at 
1.5 g/kg. Both in the control and five applied doses, 100% of beetles in F1 and F2 
generations were died. Ninety days after removing the treated beetles, similar results were 
obtained. Numbers of emerged adults were higher than F1 generation just on wheat and 
barley. Furthermore, progeny production on barley did not show considerable diminution 
but on wheat, it reached from 30 adult individuals at 0.125 and 0.25 g/kg down to 0.5 
individual at 1.5 g/kg. As before, both in the control and applied doses, 100% of beetles in 
F1 and F2 generations were died.   
 
Table 1. ANOVA of data on effects of grain type, dose and exposure interval on mortality of the 
Cigarette beetle adults.  
 

s.v. df SS MS F P 

Grain type 3 73.468 24.849 18.642 0.0000 
Dose 4 157.689 39.422 30.010 0.0000 
Grain type×Dose 12 63.150 5.263 4.006 0.0000 
Exposure interval 2 604.638 302.121 229.989 0.0000 
Grain type×Exposure interval 6 28.638 4.773 3.633 0.0020 

Dose×Exposure interval 8 62.632 7.829 5.959 0.0000 
Grain type×Dose×Exposure interval 24 29.532 1.230 0.936  
Error 180 236.453 1.314   

Total 239 1255.796    
CV = 19.27%; Square root data transformation.  


