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Community-wide impacts of gall insect-induced plant regrowth
on biodiversity of herbivorous and predaceous arthropods on
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Plant-mediated interactions among three trophic levels involve diverse and complex
mechanisms. Present study revealed that the variation of resistance levels among the host
plant affected the arthropod community, and through mediator-functions the host plant
influenced interactions between and/or across trophic levels. The abundance of galls, other
herbivore species, and the community structure between gall susceptible chestnut trees, C.
crenata (var. Tsukuba) and gall resistant tree (var. Tanzawa) was different. Large number of
aphids, M. kuricola, occurred on the susceptible tree with high abundance galls. As an
impact of this high abundance, the number of generalist predators, H. axyridis, was
increased. The recent evidences showed that host-plant resistant traits directly influenced
the abundance of herbivores such as galls and aphids, and furthermore plants provided
bottom-up effects that indirectly affected the abundance of predators, lady birds.

The gall maker increased the quality and quantity of leaves, on the other hand, the
gall maker also negatively affected on the leaf growth and development. The positive
impact of the gall maker on the quality of the host plant was true and further bottom-up
effects cascaded on foliar-feeding insects. In the present results, potential mechanisms
included induced changes in nutrition content on new leaves emerged from galls. The
higher nutrition on leaves emerged from galls gave positively the performance of the aphid,
M. kuricola, in early season. However, present study indicates that the change in quality of
leaves, as an induced response due to the gall insect, was changed by season.

Any consequent changes in nutrient quality of the leaves are unlikely to be matched
by a change in gall larval physiology. The presence results suggested that after gall insect
emerged, leaves on galls were not favourable for aphids, and hence aphids moved to more
suitable leaves on ungalled shoots. The quality of the leaf was changed following the




season, and/or at during the period when the gall insect emerged. Presence study showed
that insects from different feeding guilds had different responses on induced-plant response
due to the gall insect. Alterations in leaves characters on the late season negatively affected
on specialist herbivores, M. kuricola, however, they did not affect the generalist chewers, P.
japonica.

This study provided the field evidences that natural enemies indirectly affected
plant responses due to the gall insect. For example, on the mature level of the parasitoid
wasp, T. beneficus, it was true that the parasitoid indirectly reduced the increased volume
of the gall by influencing the activities of the gall larva. Phase in interactions between the
parasitoid and the host larva had different effects on the development of the gall. However,
presence study indicated that the presence of parasitoids had not been quite able to
influence the character of leaves which induced by the gall maker. The high numbers of
larvae inside the gall affected the effectiveness of the parasitoid in relation to the response
of the host plant. The results indicate that the synchronization periods between the
parasitoid with the host larvae and the abundances of the host in the field affected its
ability to influence of host plant induced-response against herbivores.
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