Change in diversity and structure of ground
arthropod communities during the restoration of
satoyama in Kanazawa with special reference to
ground beetles (Coleoptera:Carabidae)
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Change in diversity and structure of ground arthropod communities during the
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Summary

| “Satoyama” is a common Japanese traditional rural landscapes characterized
by an environmental mosaic, consisting of various types of habitats such as secondary
forests, grasslands, ponds, creeks, paddy and other farmlands. However, most of
satoyama areas have been abandoned and destroyed due to the industrialization and
westernization in Japan. Recently, aged society and depopulation have also become
serious problem, giving raise to the expansion of abandoned areas in satoyama
landscapes. The “satoyama problems” have resulted in the loss of biodiversity.
Therefore, the conservation of the existing satoyama areas and the restoration of the
abandoned ones have been major efforts to restore biodiversity in Japan.

The restoration activities undoubtedly alter the environment and affect the flora
and fauna to some extent. In order to monitor the effect of the restoration of satoyama
on biodiversi;cy, we conducted a study using arthropods and carabids. Arthropod was
selected due to their high species diversity, great biomass and high trappability. As for
species level analysis, carabids were selected because they are sufficiently varied
taxonomically, abundant, and sensitive to anthropogenic disturbances to be a reliable

monitoring group. This study was conducted using pitfall traps in a satoyama area in




Kanazawa, covering various natural and semi-natural habitats. The sampling period
spanned from May to November in 2004 and 2005.

The arthropod communities collected from different habitat types fouﬁd in
satoyama, could be categorized into (1) those preferring wetland and (2) those
associated with non-wetland (forest, sasa, forest edge and grassland) habitats. The level
of soil moisture and litter thickness are likely to contribute to their habitat preference.
There was no significant difference in abundance and taxal diversity and composition
between restored and non-restored wetlands, possibly reflecting the high similarity in
habitat conditions as well as the lack of sensitivity of high taxonomic level analysis.
Nevertheless, studies on higher taxonomic levels can at least provided the basic
information on the arthropod communities that may give early indications of robust or
sensitive taxa. Management activities during the restoration apparently resulted in drier
and more open habitat. Therefore, in the scheme of biodiversity conservation, taxa that
provide the indication of sensitivity to desiccation and exposure should be taken into
consideration in determining the course of management activities during the restoration.

In addition to different habitat preference, some carabid species response
clearly to the changes due to the restoration, which in turn caused the change in species
composition. Smaller bgetles with good dispersal ability predominated the restored
wetland, reflecting the characteristic of disturbed habitat. Very large wingless beetles
were collected in relatively high abundance in non-restored wetland, indicating the
ongoing succession from paddy field to forest.

Despite their sensitivity to anthropogenic disturbance and ﬁagmmﬁtiom the
number of cérabid species collecte.d in restored wetland is slightly higher than that in
non-festo_fed area. Theb added potential habitats for carabid species from the



establishment of ponds and paddy fields in the restored area may contribute to higher
species richness. The high connectivity between restored areas and the surrounding
forests, as well as the presence of field margin or refuge, is likely to enhance diversity
of carabids in the restored area.

Effects of red-pine forest management for matsutake mushroom production on
invertebrate communities were also studied using four sampling methods: window and
pitfall traps, and sampling of litter and soil. Samples were collected from the "managed
site” and from the surrounding "control site" without management. Total number of
individuals collected, were significantly lower for pitfall trap and higher for litter
sampling in the control site than in the managed one. Management significantly reduced
the diversity of higher taxa in litter samples in the managed sites. DCA analysis of

revealed the difference in faunal composition of higher taxa between the two sites.
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