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Table 1. Linear mixed effect model for colony weight. Parameter estimates are with reference 
to the control treatment. Degrees of freedom are given in parentheses. 
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Growing evidence for declines in bee populations has caused great concern due to 
the valuable ecosystem services they provide. Neonicotinoid insecticides have 
been implicated in these declines as they occur at trace levels in the nectar and 
pollen of crop plants. We exposed colonies of the bumble bee Bombus terrestris in 
the lab to field-realistic levels of the neonicotinoid imidacloprid, then allowed them 
to develop naturally under field conditions. Treated colonies had a significantly 
reduced growth rate and suffered an 85% reduction in production of new queens 
compared to control colonies. Given the scale of use of neonicotinoids, we suggest 
that they may be having a considerable negative impact on wild bumble bee 
populations across the developed world. 
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Fig. 2. The number of new queens pro-
duced by the control colonies was great-
er than the number produced in both the 
low and high treatment colonies. Bars 
represent the mean number of queens 
and their standard errors. 

Fig. 1. Mean observed colony weight for 
the control (short dashed line), low (solid 
line) and high (long dashed line) treat-
ments at weekly intervals. The change in 
weight over time was significantly small-
er (P < 0.001) in the low and high treat-
ment colonies compared to control 
colonies. The number of colonies per 
treatment was 25 in weeks 0 to 3. In the 
following weeks the numbers of colonies 
in the control, low and high treatments 
respectively were as follows: week 4 (25, 
24, 25), week 5 (25, 24, 25), week 6 (23, 
23, 25), week 7 (22, 23, 25) and week 8 
(20, 18, 21). Points represent cumulative 
weight increase since week 0 (and their 
standard errors); weight includes all ac-
cumulated biological material (wax, 
brood, food stores, adult bees). 
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