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We analyzed synergistic anti-insect defensive effects between raphides

(needle-crystals made of calcium oxalate) and plant defense substances and/or enzymes using several
plant species. As a result, we detected synergistic defensive effects against insect herbivores in
plants such as wild yam (Dioscorea japonica), grapes (Vitaceae), and potos (Araceae). In yam leaves,
the fraction that show synergistic defensive effects with raphides always coincided with fractions
with chitinase activities. Further, bacterial chitinases showed synergistic defensive effects
(including growth inhibition and mortality agaist insects) with raphides. These results showed that
in plants including wild yam, chitinase and raphides generally show synergistic defensive function
against insect herbivores. Further, in potos (Araceae), raphides and unknown leaf substanse
synergistically induced unusual intense feeding refusal behavior in insect herbivores.
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