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Formation of Environmental Protection Forests
and Change in Soil Fauna, Especially Oribatid Mites
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Synopsis

Change in soil animal community of man-made forests of different ages (1-11 years)
was investigated in a site of Nippon Steel Corporation in Central Japan. Different
animal groups were added to the forest soils in their different stages to attain gradual
richness of fauna. Oribatid mites were especially studied in detail at species level and it
was found that addition and alternation of species occurred. The MGP-analysis revealed
that P-type of the initial stages (1-5 years) was changed to G-type after 7 years. As a
future status of the man-made forests a nearby shrine forest was studied in comparison.
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B: 3 years. C: 5 years. D: 7 years.
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Six sampling sites of the environmental protection forests of different ages.
E: 9 years.
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A: 1 year.
F: 11 years after planting.
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Fig. 2. Establishment of soil fauna in the soil of the environmental protection forests of

different ages.
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Fauna of the shrine forest is also shown for comparison.
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Fig. 3 Vegetation cover, vegetation height, density
of oribatid mites and their species number
in the different years after planting.
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The figures in the table show

Tab. 2. Species composition of oribatid mites.

the mite number/100 cm?.
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(22)
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Punctoribates sp. X
Podoribates cuspidatus
Oripoda sp. A
Scheloribates sp. X
Liochthonius sp. X
Galumna cuneala
Scheloribates rigidiselosus
Scheloribates laevigaius
Zygoribatula truncata
Oribatula sakamorii

Oppia sp. 33

Suctobel bella  spp.
Tectocepheus spp.
Rhysotritia ardua
Scheloribates sp.B
Scheloribates latipes
Quadroppia quadricarinata
Brachychochthonius elsosneadensis
Oppiella nova

Peloptulus americanus
Trichogalumna nipponica
Protoribates sp. A
Suctobelbila tuberculaia
Hypochthoniella minutissima
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Ramusella chulumaniensis sengbuschi

Poecilochthonius italicus speciger
Protoribates sp. X
Epilohmannia ovaia
Paralamellobates "schoutedeni
Oppia sp. 6

Cultroribula lata

Oppia minus

Peloribates sp. Y
Liochthonius intermedius
Oppia neerlandica
Dolicheremaeus elongatus
Archoppia arcualis
Eremobelba minuta
Liochthonius plumosus alius

Microzetes auxiliaris
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Epilohmannia pallide pacifica
Peloribates sp. X

, sp. 10

Galumnidae sp. X

Oppia

Eohypochthonius crassisetiger
Hypodamaeus sp.1
sp. 106

Pergalumna intermedia

Oppia

Allodamaeus striatus
Eremobelba japonica
Xenillus tegeocranus
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Hypodamaeus sp. 2

sp. X
sp. A
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Fig. 5 Change in % of the species number of
oribatid mites of M, G and P groups
inhabiting the forests of different ages and
the shrine forest (at the right).
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Summary

Recent construction of new industrial sites in
Japan is usually accompanied with formation of
environmental protection forests (sensu Miyawaki,
1975). Such forests enable various kinds of ani-
mals to live not only above the ground, but also
beneath the ground surface. Although soil ani-
mals do not live in our sight and little attention
is paid to them, they play important roles in
decomposing organic debris and in improving soil
structure. It is therefore our great interest how
the soil animal community is established in initial
stage of the man-made forest and what change
occurs in parallel with plant growth?

As a case study of such a relation between
growth of environmental protection forests and
soil fauna, an investigation was made around
Nippon Steel Corporation in Kimitsu City, Central
Japan. Six sites for the study were selected in
broad-leaved forests of different ages. The seed-
lings had been planted 1, 3, 5, 7, 9 and 11 years
ago, respectively. Eight soil samples of 10X 10x
5cm were taken from each of the sites and ani-
mals were extracted by means of Tullgren funnels.

Nine years after planting the vegetation height
reached to 5m and the vegetation cover to 95%.
Many animal groups appeared in the soil during
the period in the following order: Mites, collem-
boles, spiders and dipteran larvae after 1 year,
enchytraeid worms, ants, beetles, thrips and litho-
biomorph centipedes after 3 years, earthworms,
millipedes and pill woodlice (Armadillidiidae) after
5 years, proturans and geophilomorph centipedes
after 7 years, and woodlice (Porcellionidae) and
lepidopteran larvae after 9 years. However, milli-
pedes and geophilomorph centipedes disappeared
after 11 years, perhaps due to thinning performed
one year before.

Soil mites (Oribatida) as the most important
soil arthropods were counted and determined at
the species level. Nine years after the planting,
the density of the mites became 150 times and
their species number nearly 5 times as large as
those of the initial stage of the forest formation.
But, toth the density and the species number
decreased after 11 years due to thinning of the
forest. Dominant species of soil mites are species
of Scheloribates during 1-5 years, then Suctobelbella
spp., Oppia neerlandica and Trichogalumna nippo-
nica took the place of the former species after 7-
11 yers.

In the future, the young environmental protec-
tion forests will be matured to broad-leaved forests
with proportionately rich soil fanua. Such a status
was visible in a shrine forest situated close to the
Steel Corporation. It is interesting, when and to



what extent will the soil fauna of the environment
protection forests become similar to that of the
natural forest ?
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