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alien species and diseases

Landscape:
• the more specialized pollinator species tend to be most 

vulnerable to habitat change
• Intensive crop management often includes the use of pesticides 

that can harm pollinators 

land-use intensification climate change



hand insects exclusion of insects

(Photo: Alexandra-Maria Klein, University of Freiburg)



等

• to provide crop pollination in natural systems, the number of bee species 

must increase by at least one order of magnitude compared with that in 

field experiments;

• mechanisms that emerge only at large scales;

• Maintaining ecosystem services in nature requires many species, 

including relatively rare ones.





平原周边有水源

丘陵周边种植多种果树

平原周边为大块农田

平原周边有小块农田
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• 义和夼的物种丰富度与种群数量显著高于其他样点
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