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Fig 2 Survivorship curves for G. japanum and G. sexuale fed with four different food resources
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l. Introduction

Insects are one of the major components of biological diversity on earth playing important role in
ecosystem functions as decomposer, herbivore and carnivore. In particular, ground dwelling beetles
have been attracting attention as potential ecological indicators because (1) movement of these
beetles is restricted by walking and they are very sensitive to environmental changes, (2) different
species have different preferences to specific habitats in a wide range of environments, (3) beetles
are integral part of food webs and can indicate changes in the food chain systems, (4) They have
large number of individuals and easy to collect, so it can be evaluated quantitatively. Recent studies
show that these beetles, in particular, Gonocephalum japanum Motschulsky, Gonocephalum
sexuale Marseul are the pioneer beetles populating the volcanic desert of Mt. Fuji (Jimbo 2011).
However, little is known on the ecology and the role of these beetles abundant at early stages of
ecosystem succession, and how the early successional plants in this ecosystem are linked to
Tenebronidae beetles.

Volcanic eruption of Mt. Hoei in 1707 entirely destroyed vast areas of vegetation on Mt. Fuji,
covering this area with scoria. This area now represents various stages of ecosystem succession,
from primary colonization to mature forest broadleaved deciduous forest. The typical pioneer plant
in this area is abundant Polygonum cuspidatum sieb. et Zucc. This plant forms vegetation patches
of various sizes, where G. japanum and G. sexuale are dominant ground beetle species. The plant
species composition in the patches of P. cuspidatum is different: the central part is dominated by
Miscanthus oligostachyus, P. cuspidatum and Aster microcephalus, while edges have mainly P.
cuspidatum and Calamagrostis hakonensis. These differences may provide different habitats to
herbivorous beetles.

This study aimed at clarifying habitat preference of beetle species at early stage of ecosystem
succession in volcanic desert, Mt. Fuji, with special reference to feeding habits of ground dwelling
beetles.

1. Materials and Methods

This study was conducted on the southeast slope of Mt. Fuji (Altitude 1440-1560m). | chose the
14 typical patches of P. cuspidatum. and set pitfall traps at inside, edge and outside of these patches
(July to September 2010). I analyzed the relationship between beetles and environmental factors
with CCA and correlation analysis. | also conducted observation experiments on behavior, as well



as manipulative experiments on feeding habits and interspecific competition in the laboratory.
Feeding experiments measured the survival of beetles associated with four different food resources
from August to October 2011.

1. Results and Discussion

6733 ground dwelling beetle individuals representing 21 species were captured. Among them
6472 individuals belonged to Tenebrionidae (G. japanum and G. sexuale), 96% of the total. These
two species showed clearly different association with different parts of the patches (Fig. 1). Whilst
G. japanum appeared both at insides and edges in the patches, G. sexuale were seen only at the
edges. G. japanum showed positive correlation with soil moisture and richness of herbaceous
species. No such correlation was detected for G. sexuale. This indicates that habitat preference of
these two species depends on different factors.

The results of behavior observation showed clear food preference associated with four different
food resources. G. japanum preferred litter of P. cuspidatum, M. oligostachyus and A.
microcephalus. These plants dominate the center of patches. G. sexuale preferred only P.
cuspidatum. Both species avoided C. hakonensis, and overall preferred litter versus fresh plants.
Six-week feeding experiments showed different rates of survival between G. japanum and G.
sexuale (Fig. 2). Survival was highest in G. japanum and G. sexuale fed with P. cuspidatum.
Survival was significantly less in beetles fed with A. microcephalus, particularly in G. sexuale. This
indicates that G. sexuale is a specialized consumer of P. cuspidatum litter. Mixed breeding
experiments showed similar survival rates beetles for in mixtures and separated species, hence
interspecific competition could not be detected.

Overall, | conclude that feeding habit is the most important factor in determining habitat
preference of Tenebrionidae species in early successional vegetation patches found on volcanic
desert of Mt. Fuji.
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Fig. 2 Survivorship curves for G. japanum and G. sexuale in fed with different food resources




