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Abstract 
Activites of insects, such as grazing and pollination, are usually determined by biogenic 
volatile organic compounds (BVOCs). In O3-polluted urban forests, however, the BVOCs-
based plant-insect interaction can be disrupted by the reaction of O3 with leaf-emitted BVOCs 
(Figure), such as between Japanese white birch, elm, or poplar and leaf beetles. To estimate 
plant-insect communication in O3-polluted environments, we should  identify chemical 

species of BVOCs that contribute to the attractiveness 
toward leaf beetles but are diminished by elevated O3. 
To access this interaction, we conducted olfactory 
response tests and gas chromatography mass 
spectrometry (GC-MS) analyses to clarify whether 
there is a similarity of BVOC components among 
Betulaceae host trees including birch. These can 
explain the attraction of the stenophagous insect leaf 
beetle. The olfactory response tests indicated that 
Betulaceae host trees attract leaf beetle via leaf-
emitted BVOCs, while there was no preference of the 
leaf beetles to non-host trees. However, GC-MS 
analyses indicated that the composition of BVOC 

blends considerably differed among Betulaceae host trees. These volatiles and the blend could 
be expected to lead the disrupted communication found between host plants and leaf beetles 
under elevated O3 in previous field studies with birch, elm, poplar, and willow. Alder leaf 
beetle (A. coerulea) is attracted to more than one blend within Betulaceae host trees, 
suggesting that grazing damages can be affected by different host preferences and O3 
reactivity with specific BVOCs in the field.  

In Asia, emission of NO2 as a precosor of O3 is about 4 times larger than that in EU and US. 
Therefore, the importance of O3 as an environmental disruptor should be considered in 
biodiversity conservation (pollinaton, grazing damages on street trees, etc.), in Asia. 
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Figure.  O3 disturbs plant-insect 

interaction via BVOCs 


