Dispersal of the earthworm Lumbricus terrestris L. in an experimental setup
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Intensive soil management in modern agro-ecosystems (e.g. plowing) has led to severe reductions in earthworm communities and sometimes to local extinction of certain species. Nowadays farmers increasingly switch to more sustainable production systems such as conservation agriculture. The latter tend to be more earthworm-friendly as they result in less soil disturbance and more food at the soil surface. It is, however, not known to what extent recolonization of earthworms from nearby remnant populations could contribute to a successful recovery of depleted populations. Also, within agricultural parcels, dispersal may play an important role in both population dynamics and interspecies interactions. As a consequence, dispersal may influence thoroughly the diversity, structure and functions of earthworm communities in agro-ecosystems. However, knowledge about the factors that govern horizontal surface migration, and distances over which dispersal occurs is scarce. 

This study investigated surface dispersal characteristics (speed and distance) and the influences of habitat quality manipulations on the dispersal behavior of the anecic earthworm L. terrestris L. in laboratory conditions.
The nightly behavior of the animals was studied in manipulated ‘race tracks’ by means of IR-sensitive webcams which took photographs with a 30 s interval. A Matlab® procedure was run to extract coordinates of the position of the earthworms in time based on the pixel information in the photographs. Out of this information migration characteristics such as speed, crawl distance and pattern could be extracted. Habitat quality manipulations consisted of waterlogging, pesticide application and mechanical vibration.
Preliminary results confirmed that L. terrestris is a territorial species that under normal conditions does not leave its burrow on which it depends for survival and reproduction. However, in adverse circumstances (waterlogging, pesticide percolation, vibrations) individuals were capable of traveling significant distances over the soil surface. Manipulations did not always result in dispersal, although dispersal was significantly higher in manipulated conditions than in control treatments (in control dispersal is not observed). These observations indicate that habitat quality may play a role in surface dispersal, but it is not totally determinative.
It can be concluded that L. terrestris L. behaves territorial by nature, but transforms in a potential long-distance disperser when conditions require this. Dispersal behavior of this and other species requires further investigation, preferably based on the study of field populations. 

