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Exposure of wildlife to anticoagulant rodenticides (ARs) has been extensively monitored worldwide for 
a variety of terrestrial species that are directly or indirectly linked to rodents via the terrestrial food 
web. Recently, our research demonstrated the relevance of aquatic exposure pathways due to AR 
emissions to the aquatic environment in conjunction with urban rat management practices such as 
sewer baiting and bait application in close proximity of surface water bodies. In Germany, residues of 
second-generation ARs have been frequently detected in fish and fish-eating predators from locations 
influenced by chemical rodent control measures, in spite of strict regulations regarding the sale, supply, 
and use of ARs to mitigate exposure risks. Moreover, new research data confirmed that there will be 
adverse effects of chronic second-generation AR exposure on fish health at concentrations relevant for 
surface water bodies. Unfortunately, the release of rodenticides to the aquatic environment due to the 
deployment of unprotected bait by wire during sewer baiting continues to be a serious environmental 
issue based on German survey results from 2022. Given the increasing number of technical solutions 
available on the market that comply with best practice guidelines, there is an urgent need to rethink 
(former) rat management practices in urban and peri-urban settings to prevent such AR emissions, and 
the ecotoxicological consequences thereof, in the future. 
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Control measures using anticoagulant rodenticides (clotting inhibitors) against resistant Norway rats 
(Rattus norvegicus) on agricultural farms usually begin only once rat populations are detected 
randomly because of numerous established individuals, posing a significant risk of pathogen infection 
to livestock and humans. Hygiene measures can delay a re-establishment for approximately 85 days 
and can contribute to successful rat control. However, the immigration of new individuals and the 
establishment of new populations on farms cannot be fully prevented. The aim of this project is to 
develop a digital warning system that already detects individual rats at a farm at an early stage and 
reports this to a mobile device. Farmers can then take immediate on-site action to prevent 
establishment of a rat population. Especially in regions with rodenticide resistance (e.g. Münsterland, 
North Rhine-Westphalia, Germany), this would reduce the use of the most toxic, persistent, and 
bioaccumulative rodenticides. This could lower the risk to non-target species and the environment as 
well as the infection risk. To ensure the successful use of the warning system, bait stations must be 
placed where rat infestations are most likely to occur. In this project, following successful control 
measures, the immigration and infestation by Norway rats were monitored at five different farms in 
the Münsterland, North Rhine-Westphalia. Activity at a total of 144 bait stations was monitored using 
wildlife cameras and by checking sand plates in the bait stations for tracks. Observation was concluded 
once a new infestation was detected, defined as activity in 20% of the bait stations during a certain 
time. Through statistical analyses, we determined which locations and structures are particularly 
attractive to rats and are thus likely to be infested first, e.g. the immediate proximity to feed stores. 
Based on the findings, recommendations for the optimal positioning of sensors will be developed as a 
guide to enable successful use of the warning system on agricultural farms. 

The project is supported by funds of the Federal Ministry of Food and Agriculture (BMEL) based on a 
decision of the Parliament of the Federal Republic of Germany. The Federal Office for Agriculture and 
Food (BLE) provides coordinating support for future farms and future regions as a funding organisation, 
grant number 28DE209X21. 
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