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Abstract

It is now widely accepted that over one-third of the global food supply depends upon pollinators.
Risking severe ecological and economic implications, the status of the 4000 species of bees
native to North America has been poorly understood due to a lack of long-term survey data. In this
study, | conducted bee surveys on Massachusetts cranberry (Vaccinium macrocarpon Ait.) bogs
from 2007-2009 and compared diversity and abundance data to those from historical surveys
performed in 1990-1992 on the same bogs. | found that overall bee diversity declined severely in
the 19-year survey period, while total bee abundance remained consistent. My data provide
supporting evidence for the loss of North American bumble bees (Bombus spp.), but also provide
the first evidence for declines in the U.S. in overall wild bee diversity. Maximizing the potential for
agricultural landscapes to serve as quality pollinator habitat and identifying appropriate integrated
pest management strategies should involve a comprehensive understanding of each species’ life
history traits and conservation status.

The loss of biodiversity associated with the intensification of agriculture has been well documented
for several wildlife species but remains poorly understood for bees, which provide pollination to
many agricultural crops. Most pollinator-dependent crops rely heavily on managed honey bees
(Apis mellifera L.) for pollination. Four thousand other species of bees native to North America
may provide pollination insurance in the event of honey bee losses, but without a clear
understanding of how agricultural intensification affects wild bees, habitat conservation measures
aimed at protecting them may be futile. In the second part of this study, | evaluated six metrics of
agricultural intensification with respect to native bee diversity and abundance in Massachusetts
cranberry bogs, including honey bee competition, bog management type (i.e. organic versus
conventional), distance from epicenter of cranberry-growing region, toxicity of insecticide program,
susceptibility of reproductive bees to insecticide, and surrounding land use. | found a clear
association between reduced native bee diversity and abundance and the effects of increased
agricultural intensification of the landscape. Recognition that native bee communities in North
America are diminishing as a consequence of agricultural intensification may help to unify a
movement toward improved conservation management.
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