Wing contact as a new exposure scenario
with the solitary bee Osmia bicornis
t
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Introduction

Results

In the Tier I approach, the risk of pesticides to bees is
usually assessed through oral and contact exposure. With
application of the substance on the thorax as a worstcase exposure representing all possible contact exposure
scenarios, routes of entry other than the thorax are not
considered in risk assessment. To present, only one study
[1] has dealt with the uptake of insecticides through the
wings in the honey bee Apis mellifera. In our study we
aim to investigate this new route of exposure via wing
contact with the solitary bee Osmia bicornis to determine
if mortality can be induced in this exposure scenario.
Comparison of acute thorax and wing contact LD50
values were compared to evaluate if contact exposure
through the wings is a relevant exposure scenario that
should be considered in pollinator risk assessment.

Experimental procedure
2 µL of the test solution containing the active ingredient
Dimethoate and 0.1% (v/v) of the wetting agent Triton X100 were applied to the rear part of the wings that is not
in direct contact with the abdomen. Additionally, in a
standard 96 hour contact test the same treatment
solution was applied to the dorsal side of the thorax.
Bees were housed in groups of ten per replicate to
reduce stress caused in individual housing.

Left: Test item application on wing. Right: Group housing in climate chamber..

Dose-response model with LD50 (48 hr) of wing contact exposure

Bees were observed to respond nervously to the wing
exposure, constantly cleaning their abdomen up to 48
hours post-treatment which was not the case in the
thorax contact treatment. Additionally, the active
ingredient dimethoate resulted in a high level of
hyperactivity and restless behaviour throughout all
treatments in both wing and thorax contact tests.
Mortality was modelled as a dose-response curve which
produced a slightly lower LD50 (48 hour) value for wing
contact (0.96 ± 0.14 µg a.i./bee) than for thorax contact
(1.13 ± 0.06 µg a.i./bee).

Dose-response model with LD50 (48 hr) of thorax contact exposure

Discussion
Pesticide exposure through the wings of bees is a realistic scenario in spray applications since wings comprise a third of the bee's body surface [2]
and may thus be highly susceptible to pesticide exposure. In this study we demonstrated that similar mortalities could be induced through both
wing and thorax contact exposure with Osmia bicornis, with wing contact causing slightly higher mortality. Further studies including more bee
species and pesticides may confirm that thorax contact tests should in future be complimented by wing exposure studies to account for all
relevant exposure scenarios in an improved bee risk assessment.
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