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Mutualistic networks among dwarf shrubs of the family Ericaceae, pollinators,
and seed dispersers in an alpine region
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Bombus hyﬁocrita hypocrite was identified as a major pollinator of Vaccinium
uliginosum var. japonicum, Gaultheria pyroloides, and V. vitis-idaea. In these three species, the
fruiting rates tended to be higher with cross-pollinators than with self-pollinators. Japanese black
bears (Ursus thibetanus japonicus) and Jungle Crow (Corvus macrorhynchos) were identified as major

seed dispersers of Empetrum nigrum var. japonicum, with high frequency of fruit use. We identified
Turdus eunomus as a seed disperser of V. uliginosum var. japonicum, and black bears and Vulpes

vulpes japonica as a seed disperser of G. pyroloides, although they used the fruits less frequently.
Analysis of stable oxygen isotope ratio in the seeds indicated that black bears contribute to seed
dispersal of E. nigrum var. japonicum to high altitudes. The black bear may become an important seed
disperser that could save E. nigrum var. japonicum from the effects of global warming.
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