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Vegetation regeneration and ground beetle responding to
forest cutting in abandoned coppice forest
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1. Introduction
Today, it is important to clarify changes in vegetation and insects in an area where once sustainable
relationship between human activity and natural environment had worked well, to predict the human
impact on ecosystem and to carry out environmental conservation. Mainly in Europe, the previous
studies have been conducted to find whether ground beetle (Coleoptera: Carabidae) can be the early
warning indicators of environmental changes or to examine association between land-use and ground
beetles, however relatively few studies have investigated the interaction between ground beetles and
vegetation as their habitat comprehensively. The objectives of this study are to investigate abiotic
change, vegetation recovery and ground beetle response following forest cutting, and then to reveal
their interaction.
2. Methods
(1) Forest cutting: This study was carried out in Musashi-Kyuryo National Government Park in
Saitama, central Japan. In February and March 2004, experimental plots (10m x 5m with 5m of buffer
zone) were set up arranging different types of forest cutting; Plotl (P1): ground vegetation, canopy and
litter removal, Plot2 (P2): ground vegetation and canopy removal, Plot3 (P3): ground vegetation and
litter removal, Plot4 (P4): ground vegetation removal, Control (C): intact (two plots of 10m x 10m).
(2) Abiotic factors: Relative photosynthetic photon flux density (RPPFD) during vegetation growing
period and the photon flux density of above and below understory layer were measured. Ground
surface temperature, ground temperature (10cm depth) and air temperature were recorded from April in
2004 to May in 2005.
(3) Ground vegetation: vegetation coverage of the plots (%) and height (cm) and coverage (%) of each
species within 1m x 1m quadrates were surveyed. Species dominance was calculated by multiplying
height by coverage.
(4) Ground beetle: 14 pitfall traps were buried in 2m
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intervals along each plot. Traps were established once ~_ gg -

per month from April to December in 2004. For each 9;260 7

collecting, traps were kept for 5 days. Mainly the §4o 1

family Carabidae was used for the following analyses; S 20 -
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] _ _ Fig. 1. Seasonal change in ground vegetation
(Canonical Correspondence Analysis) to examine the coverage at each plot in 2004



significance of environmental factors.

3. Results

(1) Abiotic factors: RPPFD was higher at
P1 and P2 than P3, P4 and C. Ground
surface temperature was high at P1 and P2,
however it rose only few hours around
noon.

(2) Ground vegetation: vegetation coverage
increased at particularly high rate at P1 and
P2 (Fig. 1). Total species dominance was
high at P1 and P2, and low at P3 and P4.
Although many species appeared after the
forest cutting, some plants (Cephalanthera
longibracteata, llex crenata) went extinct
or some (Ophiopogon japonicus) decreased.
(3) Ground beetle: Totally 42 species and

687 individuals of Coleoptera were captured.

From April to July, many species were
captured at P3, P4 and C while from August
to December many species captured at P1
and P2 (Fig. 2). For example Synuchus
cycloderus showed such clear tendency. As
a result of CCA, canopy cover (tree basal
area) and ground vegetation coverage
affected ground beetle assemblages. Ground
beetles can be classified according to their
preference for vegetation structure (Table 1).
4. Discussion

(1) Vegetation recovery: Ground vegetation
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Fig. 2. Seasonal change in the capture number of
Coleaptera at each plot in 2004

Table 1. Ground beetle numbers and their vegetation preference

Thin understory Under canopy
Thick understory or under canopy Thick understory
No preference [ JResult was unclear

Plot P1-2 P3-4 C

Canopy Removed Intact

Understory coverage <50% >90% <50% >90%

Period 200. Apr-Jul Aug-Dec Apr-Jul Aug-Dec Apr-Jul Aug-Dec

Species

Oxycentrus argutoroides 1 1
Hemicarabus tuberculosus 3 2
Trigonognatha coreana 2

Pterostichus yoritomus
Lesticus magnus

Harpalus jureceki
Anisodactylus tricuspidatus
Harpalus discrepans
Synuchus nitidus

Carabus insulicola (larva)
Synuchus arcuaticollis 2
Brachinus scotomedes 1
Pterostichus microcephalus

Amara chalcites

Leptocarabus procerulus

Synuchus cycloderus

Synuchus dulcigradus

Chlaenius virgulifer

Carabus insulicola 16
Chlaenius naeviger 18
Eusilpha japonica 27 140 37
Eusilpha japonica (larva) 18 108 3
Gonocephalum japanum 6 11 6
Chlaenius micans 10
Trigonognatha cuprescens 1
Haplochlaenius costiger 1 2
Harpalus corporosus 1 1
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recovery was affected by light condition depending on tree canopy coverage. While total number of

plant species increased by removing ground vegetation, some species disappeared. This result implies

that the process of vegetation recovery depends on each species.

(2) Ground beetle response: This study clarified that ground beetles show their preference for

vegetation and also react to its change, even in small scale (20mx10m). The species belonging to the

genus Synuchus, especially S. cycloderus responded quickly to vegetation change and could be an

indicator for environmental change.



