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The conservation of insect pollinators is drawing attention because of reported 
declines in bee species and the 'ecosystem services' they provide. This issue has 
been brought to a head by recent devastating losses of honey bees throughout 
North America (so called, 'Colony Collapse Disorder'); yet, we still have little 
understanding of the cause(s) of bee declines. Wild bumble bees (Bombus spp.) 
have also suffered serious declines and circumstantial evidence suggests that 
pathogen 'spillover' from commercially reared bumble bees, which are used 
extensively to pollinate greenhouse crops, is a possible cause. We constructed a 
spatially explicit model of pathogen spillover in bumble bees and, using laboratory 
experiments and the literature, estimated parameter values for the spillover of 
Crithidia bombi, a destructive pathogen commonly found in commercial Bombus. 
We also monitored wild bumble bee populations near greenhouses for evidence of 
pathogen spillover, and compared the fit of our model to patterns of C. bombi 
infection observed in the field. Our model predicts that, during the first three 
months of spillover, transmission from commercial hives would infect up to 20% of 
wild bumble bees within 2 km of the greenhouse. However, a travelling wave of 
disease is predicted to form suddenly, infecting up to 35-100% of wild Bombus, and 
spread away from the greenhouse at a rate of 2 km/wk. In the field, although we 
did not observe a large epizootic wave of infection, the prevalences of C. bombi 
near greenhouses were consistent with our model. Indeed, we found that spillover 
has allowed C. bombi to invade several wild bumble bee species near greenhouses. 
Given the available evidence, it is likely that pathogen spillover from commercial 
bees is contributing to the ongoing decline of wild Bombus in North America. 
Improved management of domestic bees, for example by reducing their parasite 
loads and their overlap with wild congeners, could diminish or even eliminate 
pathogen spillover. 

Does pathogen spillover from commercially reared bumble bees threaten wild 
pollinators?

PMID: 18648661 [PubMed - indexed for MEDLINE] PMCID: PMC2464710

Recent Activity 

AbstractPlus 20 Sort By Send to

A service of the U.S. National Library of Medicine
and the National Institutes of Health

My NCBI
[Sign In] [Register]

Limits Preview/Index History Clipboard Details 

Display  Show 

All: 1 Review: 0

ClearTurn Off 

Does pathogen spillover from commercially reared 
bumble bees threaten wild pollinators? 

Decline and conservation of bumble bees. 

Climate change: impact on honey bee populations 
and diseases. 

The effect of insecticides on learning in the 
Africanized honey bee (Apis mellifera L.). 

Behavioral studies of learning in the Africanized 
honey bee (Apis mellifera L.). 

Display  Show 

» See Reviews... | » See All... 

Related Articles

Honey bee (Hymenoptera: Apidae) distribution and potential 
for supplementary pollination in commercial tomato 
greenhouses during winter. [J Econ Entomol. 2004]

Within-host dynamics of an intestinal pathogen of bumble 
bees. [Parasitology. 2006]

Decline and conservation of bumble bees.Review
[Annu Rev Entomol. 2008]

Effects of Nosema bombi and its treatment fumagillin on 
bumble bee (Bombus occidentalis) colonies.[J Invertebr Pathol. 2003]

Pollination and other ecosystem services produced 
by mobile organisms: a conceptual framework for the effects 
of land-use change.

Review

[Ecol Lett. 2007]

Page 1 of 1Does pathogen spillover from commercially reared b...[PLoS ONE. 2008] - PubMed Result

1/16/2009http://www.ncbi.nlm.nih.gov/pubmed/18648661?ordinalpos=1&itool=EntrezSystem2.PEnt...


