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Biological effects    

Highlights 

►Adult exposure to 30, 60 and 90 μl/l air concentrations of the essential oil for 3 hrs had 

no effect on fecundity but its significant decrease in comparison to the control was 

observed after 6, 9 and 12 hrs exposure intervals. 

► In all treatments, male and female adults’ longevities showed no significant difference 

with the control. 

► The oviposition deterrence (OD) and anti-oviposition index (AOI) increased by 

increasing the exposure interval and the essential oil concentration. 

► Egg exposing to 30, 60 and 90 μl/l air concentrations for 24 hrs had a significant 

effect on their percentage hatch, number of adults emerged at the first generation, as 

well as fecundity and percentage egg hatch of these adults (p<0.01) but did not affect 

percentage adult males and females. 
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Importance 

The Mediterranean flour moth (Anagasta kuehniella) is a serious pest of stored 

products especially the flour. In Iran, the moth is present in most of regions in flour 

warehouses and the infestation is so high that makes the flour un-edible. This moth is an 

important pest of grains, dried fruits, dried vegetables, flour and flour-made products. By 

feeding of flour, larvae cause qualitative and quantitative damages and heavily lower its 

desirability and baking bread worth by web spinning and leaving feces and larval skins. 

Larval feces and webs lower the quality of flour and other food products. A 

semiochemical is also secreted from larval mandibular glands which is deposited on food 

particles and webs. Review of literatures on the biological and reproductive effects of 

plant essential oils on different pests, especially stored-products pests, indicated that the 

studies carried out on this field are very few in comparison to the studies on the lethal, 

repellence and antifeedant effects of essential oils. Thus, there are very much 

opportunities on this scientific field. In this research, effects of an Iranian plant 

pharmaceutical formulation (Myrtex®) containing myrtle (Myrtus communis) essential 

oil were investigated on some biological properties of adults of this pest. Proper 

insecticidal efficacy of this formulation had previously been shown on eggs of this moth. 

Introduction (Hypothesis and aims) 

Problems such as insect resistance to chemical pesticides, environmental 

contaminations and pesticide residues have led substitution methods for pest control to 

be proposed. These methods include the effects of microwaves and ultra-violet 

radiations, hot air, hot water, infra-red radiations, cooling and freezing which have been 

investigated, or even have been applied, against pyralid moths including the 

Mediterranean flour moth. In addition, potential of sex pheromone of female adults of 

this moth for its control as well as the effects of carbon dioxide on its different 

developmental stages have been tested as effective methods.  

Effects of plant essential oils have been studied against this pest and other stored-

products pests, especially against eggs and larvae. In Iran, some research have been 

carried out on the biological effects of different plant essential oils against adults of 

stored-products moths which in general have been focused on anti-oviposition effects of 

plant essential oils. Literature review indicated that despite a lot of studies on the lethal 

effects of plant essential oils against stored-products pests, few studies have been 

focused on their biological and reproductive effects against adult insects. 
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Other Information (including tables and figures) 

With due attention to the estimated ODs, the lowest deterrence value (9.77%) was 

observed by using the 30 μl/l air for 3 hrs which increased by increasing the exposure 

interval and essential oil concentration and reached the highest value of 66.18% by 

exposure to 90 μl/l air for 12 hrs. The highest AOI value (46.49%) was also observed 

by exposure to 90 μl/l air for 12 hrs (Table 1). In addition, in the case of eggs of 

adults of the first generation, the OD value for adults obtained from eggs treated with 

90 μl/l air for 24 hrs was estimated 60.87% and the AOI was estimated 43.50% 

(Table 2).  

 
Table 1. Estimated OD and AOI values for 30, 60 and 90 μl/l air concentrations of the myrtle essential oil 

after 3, 6, 9 and 12 hrs exposure intervals for adults of the Mediterranean flour moth. 

Exposure interval (hrs) 
Concentration 

(μl/l air) 
OD  AOI 

     

3 

30 9.77  5.14 

60 18.68  10.30 

90 24.97  14.26 

     

6 

30 25.10  14.35 

60 44.65  28.74 

90 46.42  30.13 

     

9 

30 38.18  23.59 

60 47.34  31.01 

90 56.59  39.46 

     

12 

30 51.70  34.86 

60 57.25  40.11 

90 66.18  46.49 

 

 
Table 2. Estimated OD and AOI values for first generation adults of the Mediterranean flour moth 

obtained from eggs treated with 30, 60 and 90 μl/l air concentrations of the myrtle essential oil for 24 hrs 

exposure interval. 

Concentration (μl/l air) OD  AOI 

30 27.28  15.79 

60 43.50  27.8 

90 60.87  43.50 

 

 


