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Eating poison, carrying disease, and building walls: the ‘healthy”
daily life of insects

Professor, Laboratory of Systems Ecology, Faculty of Agriculture, Saga University

Makoto Tokuda

Summary Insects are one of the most speciose taxa in terrestrial ecosystems adapting to diverse
environments. Among them, herbivorous insects, which feed on living plants, account for
approximately half of the total number of extant insect species. Therefore, they are important study
targets to understand the evolution and diversification of organisms. In this review, I introduce the
“healthy” daily lives of insects associated with plants, focusing mainly on their unique behaviors to
increase their survival rates and fitness.

Plants have various secondary metabolites to protect themselves against herbivores. Recent

studies have revealed that some herbivorous insects exhibit self-medication behaviors by utilizing
plant secondary metabolites and other substances. Examples are known in Drosophila
melanogaster (Diptera: Drosophilidae), the monarch butterflies Danaus (Lepidoptera:
Nymphalidae), wood ants Formica (Hymenoptera: Formicidae), etc.
Many plant-sucking insects are known to act as vectors of plant pathogenic viruses. Recent studies
of silver leaf whitefly Bemisia tabaci (Hemiptera: Aleyrodidae) and some aphids transmitting plant
viruses revealed that some species or strains of these vector insects have a mutualistic relationship
with the viruses. For these insects, the spread of plant pathogenic viruses is beneficial for their
better fitness.

Some herbivorous insects such as gall midges and gall wasps induce species-specific shapes of
galls on their host plants. Hymenopteran parasitoids are the most dominant natural enemies for gall
inducers. A gall midge Masakimyia pustulae (Diptera: Cecidomyiidae) induces blister-shaped leaf
galls on its host Euonymus japonicus (Celastraceae). Platygaster ingeniosus (Hymenoptera:
Platygastridae) was the most common primary parasitoid of M. pustulae. In galls attacked by P.
ingeniosus, the thickness of the gall wall was significantly larger than in unparasitized galls. Galls
attacked by P. ingeniosus were seldom hyperparasitized by secondary parasitoids attacking galls
after the maturity of host larvae. These results strongly suggest that P. ingeniosus manipulates the
host gall midge larvae to avoid hyperparasitism by thickening galls.

As shown in these examples, insects exhibit various unique behaviors and finely manipulate their
hosts to increase their fitness. Understanding their roles in the natural ecosystem is the key issue
for us to realize a sustainable society is to utilize insects and coexist with them properly by

maintaining the balance of the ecosystem.

Key words: gall inducer, plant-herbivore interaction, plant-sucking insect, poisonous butterfly



