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Steffan-Dewenter1, Souleymane Konaté3, Dethardt Goetze5, Stefan Porembski5,

Karl-Eduard Linsenmair1

1University of Wuerzburg, Theodor-Boveri-Institute of Bioscience, Dept. of Animal Ecology and Tropical
Biology, Germany
2University of Kassel, Organic Plant Production and Agroecosystems Research in the Tropics and Sub-
tropics (OPATS), Germany
3University Nangui Abrogoua, Dept. of Research in Ecology and Biodiversity, Ivory Coast
4Royal Belgian Institute of Natural Sciences, Department of Entomology, Belgium
5University of Rostock, Inst. of Biological Sciences, Dept. of Botany and Botanical Garden, Germany

Abstract

In many parts of the world pollinators and pollination services are threatened by land use chan-
ges involving degradation of semi-natural habitats or the conversion into agricultural land. Such
disturbances are often leading to lowered pollinator abundances or diversity thereby increasing risks
to humans by e.g. lower crop yield.

Our study is the first of its kind in West-Africa to monitor bee communities´ change across
gradients of human disturbance and the functional consequences thereof.

Bee species richness, abundance and diversity was monitored by pan traps during 22 months
covering two rainy and two dry seasons in 2014 until 2015. Traps were installed in savannah plots
of varying disturbance intensities (low, moderate, high) and in nearby cotton and sesame fields.

Species richness was stable at all sites. Whereas bee abundance increased with intensified land
use, bee diversity decreased significantly. Bee communities in the moderate and high disturbed
sites comprise only subsets of the communities in the least disturbed site. Crop yield in cotton
was positively associated with bee abundance regardless of disturbance intensity. No correlation
was found in sesame. Particularly wild bees were relevant for crop productivity even when honey
bees were abundant. Hence, the presence of specific species in a pollinator community drives the
positive pollinator abundance – pollination service relationship, in particular for fruit set. Retention
of diverse bee communities is important because species are likely to vary in sensitivity to different
disturbances, making service provision more stable.

A clear spillover of bees from savannah into cotton fields was observed during the rainy season
when crops are mass flowering indicating that agricultural areas serve as important food resources
for bee species in times when resources in the savannah are scarce. Even though our study did
not reveal negative effects of disturbance on crop yield, the results nevertheless emphasise the
importance of the conservation and restoration of diverse pollinator communities to maintain their
pollination service and hence human benefits.
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