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Environmental Research: The Silence of the

Bumblebees

Pesticides Reduce the Buzz of Bumblebees and Bees and, Hence, the Amount of Pollen Collected

— Study in Scientific Reports
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The vibrations of a bumblebee loosen pollen grains from the flower and help pollinate
other plants. (Photo: Kirill Gorlov/fotolia)

Many crop plants depend on pollination by insects, not just to
reach a high yield. Researchers of Karlsruhe Institute of Tech-
nology (KIT) and the University of Stirling have now found that
pesticides affect the pollination behavior of bumblebees. The re-
sults are reported in Scientific Reports.

Bumblebees release pollen from flowers by so-called buzz pollination:
Flapping of their wings produces frequencies that loosen the pollen
from the flowers. The resulting buzzing serves two purposes: Pollina-
tion of other flowers and collection of food.

“We studied the effect of a neonicotinoid pesticide on bumblebees
and found that it negatively affects vibrations and, hence, buzzing,”
says Dr. Penelope Whitehorn. The biologist, who now conducts re-
search at the Atmospheric Environmental Research Division of KIT’s
Institute for Meteorology and Climate Research (IMK-IFU), coordi-
nated the study at the University of Stirling.
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Together with Dr. Mario Vallejo-Marin, University of Stirling, she stud-
ied bumblebee colonies exposed to the pesticide, monitored their be-
havior, and collected bee buzzes using microphones. The scientists
then analyzed the acoustic signal produced during buzz pollination to
detect changes in buzzing behavior. They found that chronic expo-
sure to the pesticide reduced the vibrations and, in turn, the amount
of pollen collected.

“Control bees, who were not exposed to the pesticide, improved their
pollen collection as they gained experience and learned to buzz pol-
linate better,” Whitehorn says. “Bees that came into contact with the
pesticide did not develop further. By the end of the experiment, they
collected between 47 percent and 56 percent less pollen compared
to our control bees.”

“Our research findings have implications for the effects of pesticides
on bee populations as well as the pollination services they provide.
They also suggest that pesticide exposure may impair the bees’ ability
to perform complex behaviors, such as buzz pollination,” says Dr. Val-
lejo-Marin. “The next step in our research would be to establish the
mechanism by which the pesticide is affecting the bumblebees. We
think that pesticides may be affecting their memory and cognitive abil-
ity, which may be very important when conducting complex behav-
iors.”

The paper “Neonicotinoid pesticide limits improvement in buzz polli-
nation by bumblebees” is published in Scientific Reports:
https://www.nature.com/articles/s41598-017-14660-x

Being “The Research University in the Helmholtz Association,*
KIT creates and imparts knowledge for the society and the envi-
ronment. It is the objective to make significant contributions to the
global challenges in the fields of energy, mobility and information.
For this, about 9,300 employees cooperate in a broad range of dis-
ciplines in natural sciences, engineering sciences, economics,
and the humanities and social sciences. KIT prepares its 26,000
students for responsible tasks in society, industry, and science
by offering research-based study programs. Innovation efforts at
KIT build a bridge between important scientific findings and their
application for the benefit of society, economic prosperity, and the
preservation of our natural basis of life.

Since 2010, the KIT has been certified as a family-friendly university.

This press release is available on the internet at
http://www.sek.kit.edu/english/press_office.php.
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