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Diatomaceous earth (kieselguhr), composed mainly of amorphous silica, SiO2xnH2O, is largely 
used as a feed additive [1]. Its safety for grain treatment has been recently reviewed [2]. Diatomaceous 
earth (DE) acts as desiccant, reducing the water availability in the stored grain environment [3]. It has 
been proven that powder of horsetail (Equisetum arvense) has a similar efficacy with diatomaceous 
earth [4]. The effect was considered to be mainly due to the high accumulation of silica in the horsetail. 
Our intention on this work was to investigate the effect of the horsetail essential oils against insects 
damaging stored grains. The addition of other biorationals products, such as essential oils, is a 
method intended to reduce the risk of developing desiccant resistance and enhancing the DE activity 
[5]. 

Two products were tested for their activity against Tribolium confusum, on wheat grains. DE from 
Adamclisi (Constantza, Romania), marine DE with an average dimension of 8 µ, was the main 
ingredient of both powders. One experimental treatment consisted entirely of Adamclisi DE, the 
other powder was 95% Adamclisi DE with 5% horsetail essential oil (DE–the). The field horsetail (E. 
arvense) essential oil was supplied by Chemspeed (Bucharest, Romania), being obtained by 
microwave hydro-distillation. The powders were tested at three temperatures (15, 22.5, and 30 °C), 
two relative humidity (RH) levels (55 and 75%), and three level of concentrations (200, 400, and 800 
mg/kg). T. confusum were grown in wheat grains (Triticum aestivum, cv. Izvor), with an average 
humidity of 10%. The mortality of adults was measured after the 7th and 15th days of exposure. 

The DE efficacy against T. confusum is significantly enhanced by the field horsetail essential oil. 
Mortality on DE–HTE reached 100% after the seventh day of exposure at 30 °C and 55% RH. The 
main components of E. arvense essential oil are hexahidrofarnesyl acetone, cis-geranyl acetone, and 
thymol. Other essential oils with high thymol content were demonstrated to be efficient against T. 
confusum [6]. Hexahidrofarnesyl acetone and cis-geranyl acetone were proven to have a repellent 
effect on T. confusum [7]. Most probably, the effect of the horsetail powder is related also to the 
essential oils, not only to the desiccant and abrasive effect of the amorphous phytosilica. 
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