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The common cockchafer (Melolontha melolontha) and the forest cockchafer (M. hippocstani) 
are important pest insects in Western and Central Europe. While M. melolontha can be found 
in open habitats (e.g. pastures, orchards, vineyards), M. hippocastani mainly thrives in 
deciduous forests. Serious damage to trees and agricultural crops is first and foremost caused 
by the soil-dwelling, root-feeding larvae, also known as white grubs. Pest control measures 
against soil-dwelling Scarabaeidae larvae have proven difficult due to the cryptic lifestyle of 
these insects. Acoustic measurements have already been successfully used to detect and monitor 
white grubs in soils. However, these methods have been solemnly based on incidental sounds, 
and for species identification the larvae still had to be excavated. The aim of the current study 
is the development of a non-invasive species-specific and quantitative monitoring method based 
on stridulations and incidental sounds of Melolontha spp. Acoustic activity of over 50 
individual cockchafer larvae was monitored in the laboratory by either attaching an acoustic 
sensor to the outside wall of soil-filled flasks in which the individual larvae were kept, or by 
burying an acoustic sensor directly inside a flasks together with one or several larvae. The 
acoustic sensors were self-made and based on piezoelectric transducers. Audio recordings 
lasted between 5 minutes and 20 hours and were conducted inside a silent box. In addition 
throughout 2017, field measurements were performed at selected sites in Germany which were 
naturally infested with cockchafer larvae. At these sites, an acoustic sensor was carefully 
inserted into the soil at different sampling points for about 5 min after which each point was 
excavated to count and identify white grubs for calibration purposes. These laboratory and field 
measurements provided the first known audio recordings of cockchafer larvae stridulations 
which differed significantly between the two species. For the automatic detection and 
quantification of larval acoustic activities in the recordings, a novel method based on fractal 
dimensions is currently under development. In contrast to previous methods, this approach 
works mainly in the time instead of the frequency domain which can drastically reduce the 
computational costs of analysing large audio data sets. In conclusion, the utilisation of thus far 
neglected stridulation patterns of cockchafer larvae in combination with a new approach for the 
automatic quantification of larval activities promises new insights into the ecology of these 
insects, and thus the potential for the development of better pest control measures. These new 
acoustic monitoring methods are not restricted to cockchafers, but can be adapted for other 
Scarabaeidae larvae. 
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