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Differences in bumblebee distribution in space and time in three landscapes in southeastern Sweden
Bumblebee distribution in different landscapes is influenced by the amount of preferred foraging plant species and the distribution and distances between landscape elements1. In this study more species were found in a heterogeneous landscape (14 spp.) compared to an agricultural landscape (10 spp.) and a landscape surrounded by coniferous forests (10 spp.) and semi-natural grasslands and wood verges were the most stable landscape elements between years.
Bumblebees are important pollinators of both wild-flowers and crops2, but they have declined dramatically the last decades in Western Europe3 and long-tongued species are reported to suffer most 4. Bumblebees need undisturbed landscape elements as semi-natural grasslands and wood verges, where they can have their nests and where they can hibernate5. These landscape elements have declined with 90 % in the U.K.6 and the patterns are the same in Sweden due to increasing field sizes and plantations of coniferous forests. Bumblebees also need continuous supplies of nectar and pollen during the colony cycle. Floral rich patches in connection to undisturbed landscape elements are important, since some bumblebee species flies as short as 250 m when they are foraging7.
To investigate landscape element utilisation and plant utilisation of bumblebees, a line transect method was used. In each landscape six landscape elements were investigated (semi-natural grassland, wood verge, field verge, gravel road verge, asphalt road verge and ley). Differences in bumblebee species richness and abundance between the landscapes were analysed in a General Linear Model. Species richness had no significant differences (P=0.10, F(2,46)=2.40), neither the abundance (P=0.97, F(2,46)=0.03). The number of bumblebee species varied significantly between landscape elements (P=0.0075, F(5.46)=3.63) and semi-natural grasslands were the most species rich. Bumblebees paid visits to a number of plant species but those belonging to Fabaceae and especially Trifolium species were the most visited. Long-tongued and short-tongued species had different preferences. Long- tongued was most recorded on Fabaceae and short-tongued on Asteraceae.

To test the stability in bumblebee abundance and species richness between years, data from the heterogeneous landscape were compared with data from the same sites in 2005. The most evident differences between the years were the weather impacts and management of road verges and leys. Overall, interannual variation seemed to contribute little to variation in data. Semi-natural grasslands and wood verges had equal patterns both seasons. These landscape elements are heterogeneous and are likely to be “key-habitats” for bumblebees. They offer resources every year even though the environmental impacts as temperature and precipitation vary, while road verges and leys are disturbed by cutting.
In conclusion, some of the species that were missing in the agricultural and the forest dominated landscapes are the ones declining in the rest of Europe1. This indicates that the land use in southern Sweden is likely to have the same negative effects on bumblebees. The results may also have some implications for conservation. Floral rich and undisturbed landscape elements should be preserved. Even small patches are important since more bumblebees were found in the heterogeneous landscape with short distances between landscape elements. Timing and cutting of road verges and leys should also be considered so they are suitable for bumblebees the entire season. More Trifolium species in the leys should provide bumblebees with an important resource, in particular for the long-tongued species that are declining in Western Europe4.
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