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Resource allocation strategy of Mallotus japonicus (Euphorbiaceaé) using multiple defense traits
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Plants have evolved various defense strategies such as physical defence by trichomes and
leaf toughness, chemical defense by alkaloids and phenolic substances, and biotic defense by
extrafloral nectaries (EFNs) and food bodies attracting the natural enemies of herbivores.

Although plant species generally have multiple defense traits, most previous studies focused

on the development of one of them. In this study, I investigated the defense strategy in young

Mallotus japonicus (Euphorblaceae) plants that exhibit physical, chemical and biotic defense

traits, in relation to leaf age, micro-habitat conditions, and organism community structures.

1) The increase of trichome and pellucid dot densities significantly reduced the plant growth,

whereas that of EFN and pear]l body numbers did not affect the plant growth. This result

indicated that production costs of EFN and pearl body are lower than those of trichome and
pellucid dot.

2) A 'shift in defense tactics' was demonstrated to occur through leaf ageing from high cost
defenses using physical and chemical traits to the low cost biotic defense by EFN in area
where ant activity is high. Thereby, plants can achieve a high growth rate. Actually, the
growth rate of plants that invest more in EFNs than in trichomes and pellucid dots on
mature leaves was higher than that of plants investing more in trichomes and pellucid dots

than in EFN. I revealed that M. japonicus plants can maximize their fitness by shiftihg in
defense tactics.

3) Young plants of M. japonicus grow in various habitats such as open sites, the forest edges,
and tree fallen gaps. They change the defense tactics in response to differences in abiotic
environmental factors including light, soil moisture, and nutrient conditions. Patterns of
variation in defense traits are consistent with the 'optimal defense theory', which holds that
plants have evolved their defense traits to maximize their fitness both ecologically and
physiologically. I suggested that the change in defense tactics in response to abiotic
conditions is optimally.

4) The transplant experiment in three populations of M. japonicus that differently develop

defense traits indicated that the defense strategy of each population is adaptlve at its original

site.

In conclusion, I considered that, by using multiple defense traits, young M. japonicus plants

accomplish the optimal defense strategy in response to leaf age, abiotic factors of their

habitat and the community structure of associated organisms.
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