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Abstract: The phytosociological study on vegetation was done in northwestern Kitakyushu City and its
vicinities.  Kitakyushu City is located in the northern region of Fukuoka Prefecture.  The
following 13 associations or communities were identified and described.  Natural forests were
as follows; (1) Euonymo-Pittosporetum tobirae, (2) Cyrtomio-Litseetum japonicae, (3) Aphananthe
aspera Community, (4) Arisaemeto ringentis-Machiletum (Perseetum) thunbergii, (5) Symploco
glaucae-Castanopsietum sieboldii, (6) Carpinus tschonoskii-Castanopsis cuspidata var. sieboldii Com-
munity, (7) Distylio-Cyclobalanopsietum, (8) Skimmio-Quercetum acutae.  Substi-
tutional forests and afforestations were (9) Castanopsis coppice forest, (10) Pinus thunbergii
afforestation, (13) Phyllostachys heterocycla var. pubescens afforestation.  The number of character
species in some associations we studied was fewer than the same ones found in Nagasaki Prefecture,
western Kyushu.  The standing vegetation map was drawn on the scale of 1:50,000.  Small
natural forests were remained on particular sites.  Secondary forests and afforestations of
Cryptomeria japonica and Chamaecyparis obtusa were distributed widely on hills and mountains.  The
ranges of forests have been contracted by the expansion of urban districts and orchards.  Urban
and industrial areas were the most predominant landscapes in the study area.
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Introduction

Changes in the natural environment brought about by human activities have been
particularly noticeable in the last ten years in Japan. Kitakyushu City is one of the
areas where these changes are very apparent.

In the first report (Itow ef al., 1981), the aim of our vegetation studies were mentioned
and an outline of the environment, actual and original vegetations in the study area was
described.  As a extension of that study, we (Itow et al., 1984) ordinated the major forest
vegetations by a resiplocal averaging method (RA) and pointed out the following three gra-
dients of vegetation. ~ They were the gradients (1) from the Quercus serrata-dominated forest
to the Machilus thunbergii- or Aphananthe aspera-dominated forest, (2) from the Quercus- to the
Castanopsis cuspidata-dominated forest, and (3) from the Aphananthe- or the Machilus- to the
Castanopsis-dominated forest. ~The former two were referred to as successional seres of
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forests in the moist (bottomland) habitat and in the less moist (foothill) one respectively,
and the third as the environmental gradient from moist to less moist habitats in matured
forests.

In the present paper, phytosociological remarks on forest vegetations are described

and a standing vegetation map is presented.

Study Area and Methods

The study area is in the northernmost region of Fukuoka Prefecture, Kyushu (Fig.
1). It includes the northwestern area of Kitakyushu City and its western vicinity
(Onga County). It consists of plains, hills and mountains (about 60—600 m above sea
level), rivers, irrigation ponds and coastal sand dunes. The former two areas are the
widest, and they are made up of urban and industrial areas, secondary forests, orchards,
fields and paddy-fields.

The approximate meteolological data are as follows (based on the observation at
Shimonoseki Meteolological Station in 1951—1980); annual mean temperature is 15.5°C,
annual precipitation is 1718 mm, Kira’s warmth index is 126.3°C.  Kitakyushu City is
climatically in a warm-temperate zone and vegetationaly in the evergreen broad-leaf (the
laurel-leaf) forest zone.

Field work was carried out between 1980 and 1982. The quadrat size was 400 m’
in a forest and 25 m® in a scrub.  Eighty-two quadrats were set up to collect data and
synthesized in Braun-Blanquet’s phytosociological system (Braun-Blanquet, 1964).  These
data were treated by Ellenberg’s tablework method (Ellenberg, 1956), and thirteen associa-
tions or communities were identified (Table 1).

To make the standing vegetation map, the identification of vegetation units was
carried out by both field and desk work using air photographs, and their dispersal areas
were traced on a topographical map on the scale of 1:50,000 (Fig. 2).

Results and Discussion

I. Natural forests
As our study area is highly urbanized and industrialized as described above, the
natural forests remain only on particular sites such as coastal slopes, precincts of shrines
and temples.
A. Coastal scrubs
1. Euonymo-Pittosporetum tobirae Suz.—Tok. et Hayashi 1951
(a) Physiognomy: A coastal evergreen broad-leaf scrub with an even canopy surface.
(b) Character and differential species: Species group 1 (hereafter see Table
1).  These species were almost similar to those of the same association in Nagasaki
Prefecture (Itow, 1977).
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Fig. 1. Study area and related regions.

(c) Stratification and floristic composition: This association had shrub and herb
layers.  The shrub layer was usually 1—4 m in height and 0.5—1 m in height at wind-
swept stands.  The total coverage was 90—100%. Its dominants were one or two
species among such species as Pittosporum tobira, Euonymus japonicus, Eurya emarginata and
Symplocos lucida.  Frequent species were, in addition to the dominants, Raphiolepis umbellata,
Daphniphyllum teijsmannii, etc.  The herb layer was at 0.5 m in height with 5—20% in
coverage. Its flora was very poor and only Farfugium japonicum appeared frequently with a
low coverage.

(d) Habitat: Its main habitat was coastal cliffs and steep slopes below 50 m above

sea level, and plants frequently catch saline waters in winter.  The surface soil was thin
and rocky in arid places.
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2. CGyrtomio-Litseetum japonicae Sumata, Mashiba et Suz.-Tok. 1969

(a) Physiognomy: A coastal evergreen broad-leaf scrub with an even canopy surface.

(b) Character and differential species: Species group 2.  This association in Kitakyu-
shu City was identified as a typical subassociation of Cyrtomio-Litseetum japonicae iden-
tified in Nagasaki Prefecture (Itow, 1977).

(c) Stratification and floristic composition: The shrub layer was 1—2 m in height in
wind-swept stands, and 2—6 m in other stands.  The total coverage was 100% in both of
them.  Dominant species were one or two of Litsea japonica, Pittosporum tobira and Euonymus
Japonicus.  Frequent species were nearly equal to those of Euonymo-Pittosporetum
tobirae. ~ The herb layer was at 0.5—5 m in height with 1-10% coverage. = The fea-
ture of this layer was almost the same as that of Euonymo-Pittosporetum tobirae.

(d) Habitat: It was found on slopes facing the sea. The soil was more mesic,
thicker and richer in organic matters than that of Euonymo-Pittosporetum tobirae.

As these two scrubs were under severe environment such as high aridity and strong
winds, the floristic composition was simpler than that of neighboring lowland evergeen
broad-leaf forests due to the loss of a number of evergreen species (species group 13).

The Euonymo Pittosporetum tobirae is distributed over the coastland from Kyushu to
Wakasa Bay and to Izu Peninsula including the Setonaikai Inland Sea.  Cyrtomio-
Litseetum japonicae is distributed over the coastland from Nansei Islands to Shimane
Peninsula and to the Kii Peninsula excluding the Setonaikai Inland Sea. In the present
study area, these two associations were found on the coastline from the estuary of the Onga

River to the eastern reclaimed land.

B. Lowland forests
3. Aphananthe aspera Community

(a) Physiognomy: A deciduous broad-leaf forest.

(b) Differential species: Species group 3. Due to the floral affinity of this community
with Arisaemeto ringentis-Machiletum thunbergii, it is considered as a subassociation or a
variant of Arisaemeto ringentis-Machiletum thunbergii.

(c) Stratification and floristic composition: The height of canopy varied with micro-
topographical features. It was 12 m on steep slopes with thin soils and exposed rocks or
low cliffs, and 20 m on gentle slopes with thick soils.  The total coverage of both areas
was 100%.

Dominants of the tree layer were deciduous trees such as Aphananthe aspera, Celtis
sinensis var. japonica and Zelkova serrata whose diameter at breast height (DBH) was 30—60
cm. Also, the following evergreen trees were found in small numbers; Castanopsis cuspida-
ta, Machilus thunbergii, Cinnamomum camphora and Quercus glauca. 'The subtree layer was at
6—8 m in height with 40—60% coverage. It was composed of Camellia japonica, Dendropa-
nax trifidus, Eurya japonica, Ficus erecta, etc. ~ The shrub layer was at 2—4 m in height with
20—50% coverage. The flora was similar to that of the subtree layer.  The herb layer
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was at 0.5-1 m in height with 50—100% coverage. This layer was characterized by
predominant lianas such as Hedera rhombea, Trachelospermum asiaticum and Piper
kadzura.  Also, the following species were observed in small coverage; Liriope platyphylla,
Phanerophlebia falcata, Dryopteris erythrosora, Farfugium falcata, Ardisia japonica and seedlings of
trees of the upper strata.  The physiognomy and dominants of the canopy were similar
to those of Aceri-Zelkovetum Miyawaki et al. 1970 and Parabenzoino-Perseetum japonicae
Ohno 1981, however, there was no species of Fagetea crenatae Miyawaki et al. 1964.

(d) Habitat: This community was found only in two sites on basaltic hillsides (30—
50 m above sea level) near the Onga River.  The soil texture varied as described before,
but soil moisture was higher than that in Arisaemeto ringentis-Machiletum thunbergii.
4. Arisaemeto ringentis-Machiletum (Perseetum) thunbergii Miyawaki et al. 1971

(a) Physiognomy: An evergreen broad-leaf forest.

(b) Character and differential species: Species group 3 and 4.  In comparison with
the same association in Nagasaki Prefecture (Itow, 1977), some character species were
lacking in our stands (Table 2.).

(c) Stratification and floristic composition: The tree layer was at 20—30 m in height
with 90—100% coverage.  The following trees were found in this layer; Machilus thunbergii
(dominant), Ilex rotunda, Symplocos lucida, Cinnamomum japonicum, etc.  Castanopsis cuspidata
and its variety siecboldii were not so frequent as other laurel-leaf forests in the study
area. The subtree layer was at 6—10 m in height with 30—70% coverage. It was
composed of Dendropanax trifidus, Ilex integra, Camellia japonica, etc. ~ The shrub layer was at
1-3 m in height with 10—20% coverage and composed of Ficus erecta, Fatsia japonica, Furya
Japonica, etc. The herb layer at 0.5—1 m in height and with 10—40% coverage was
composed of Arisaema ringens, Kadsura japonica, Stauntonia hexaphylla, Piper kadzura, etc.

(d) Habitat: This association was found from the bottom to the middle portion of
gentle slopes and the hollow among hills near the sea. The soil was thick and
humid. It appeared below 200 m above sea level. ~ This association distributes in moist
coastal regions from Kyushu to Shikoku and the Kii Peninsula.

5. Symploco glaucae-Castanopsietum sieboldii Miyawaki et al. 1971

(a) Physiognomy: An evergreen broad-leaf forest.

(b) Character and differential species: Species group 5. Some of the character species
in the same association in Nagasaki Prefecture (Itow, 1977) were not found in Kitakyushu
stands (Table 2).

(c) Stratification and floristic composition: The tree layer was at 15—25 m in height
with 80—100% coverage. Its component species were Castanopsis cuspidata and its variety
sieboldii (dominant), Machilus thunbergii, Quercus gilva, Cinnamomum japonica, Neolitsea sericea,
Llex integra, etc. whose DBH was 45—60 cm.  The subtree layer was at 8—10 m in height
with 20—70% coverage. It was composed of Ficus erecta, Dendropanax trifidus, Symplocos
lucida, S. glauca, Meliosma rigida, etc.  The shrub layer was at 2—4 m in height with
20—70% coverage. It was composed of Camellia japonica, Eurya japonica, Ligustrum japoni-
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cum, Myrsine seguinii, etc. The herb layer was at 0.5—1 m in height with 50—80%
coverage and composed of Damnacanthus major, Farfugium japonicum, Ophiopogon ohwi, Liriope
platyphylla, Dryopteris erythrosora, Rumohra aristata, Woodwardia japonica, Trachelospermum asiati-
cum, Stauntonia hexaphylla, Hedera rhombea, etc.

(d) Habitat: This association has been preserved on gentle slopes and flat places
with thick and mesic soils lower than 300 m above sea level.  As this association is one
of the most common natural forests in the study area, it is presumed to be one of the
widespread original vegetations in these areas before urbanization began. It distributes
from Kyushu to Shikoku and the Kii Peninsula in Japan.

6. Carpinus tschonoskii-Castanopsis cuspidata var. sieboldii Community

(a) Physiognomy: An evergreen broad-leaf forest.

(b)) Differential species: Species group 6.

(¢) Stratification and floristic composition: The tree layer was at 18—20 m in height
with 90—100% coverage. Its components were Castanopsis cuspidata var. sieboldii (domi-
nant), Mpyrica rubura, Symplocos lucida, Cinnamomum japonicum, and Carpinus tschonoskii whose
DBH was 40—60 cm. The subtree layer was at 6—8 m in height with 30—60%
coverage. It was composed of Michelia compressa, Ilex integra, Ficus erecta, and Daphniphy-
[lum teijsmannii which were 10—20 cm in DBH. The shrub layer was at 1.5-4 m in
height with 20—50% coverage and composed of Gardenia jasminoides var. grandiflora, Dendro-
panax trifidus, Neolitsea sericea, Ligustrum japonicum. The herb layer was at 0.5—1 m in
height with 30—60% coverage. Its members were Damnacanthus major, Ardisia japonica,
Farfugium japonicum, Ainsliaea apiculata, Ophiopogon ohwi, Cymbidium goeringerii, Trachelospermum
astaticum, etc.

(d) Habitat: This community was on a gentle slope (between 20 m and 40 m above
sea level) of a hillside with thick and humid soils.  This stand was found in a farmer’s
residence (about 4 ha) near the Onga River. It showed slight evidence of artificial
effects but it has been kept undisturbed in these few years.  This community was not
illustrated on the vegetation map (Fig. 2) because it is outside the area covered by this map.
7. Distylio-Cyclobalanopsietum Nomoto ¢/ Suganuma 1965

(a) Physiognomy: An evergreen broad-leaf forest.

(b) Character and differential species: Species group 7. Although Machilus japonica
and Actinodaphne longifolia are frequent in this association in the mountan region of Camel-
lietea, they were not found in our stands.

(¢) Stratification and floristic composition: The following record was obtained in only
one stand (20 m above sea level) in the precincts of a shrine. ~ The tree layer was at 18
m in height with 100% coverage. Dominant tree was Castanopsis cuspidata which was
40—50 cm in DBH.  Other components were Distylium rasemosum, Machilus thunbergii, Cin-
namomum japonicum, C. camphora, Aphananthe aspera, Ilex rotunda, Daphniphyllum teijsmannii, Quer-
cus salicina, etc. The subtree layer was at 8 m in height with 100% coverage, and
the following trees (10—15 cm in DBH) were found; Symplocos lucida, Gamellia japonica, Helici-
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na cochinchinensis, Dendropanax trifidus, Ilex integra, etc.  There was no predominant species in
this layer.  The shrub layer was at 2 m in height.  Its total coverage was low as 20%,
and the following shrubs were found sparsely; Gardenia nutans, Ardisia crenata, Maesa japonica,
Trachycarpus fortunei, Pittosporum tobira, Falsia japonica, Eurya japonica, etc.  The herb layer
was at 0.5 m in height with 95% coverage, and covered densely with Rumohra pseudo-
aristata. ~ Other components were Rumohra aristata, Trachelospermum asiaticum, Damnacanthus
major, Liriope platyphylla, Kadsra japonica, Dryopteris erythrosora, Ophiopogon ohwii, etc.

(d) Habitat: This association was found on a gentle slope of a hillside with thick
and mesic soils.

C. Mountain forest
8. Skimmio-Quercetum acutae Suz.-Tok. et Sumata 1965

(a) Physiognomy: An evergreen broad-leaf forest.

(b) Character and differential species: Species group 8.

(c¢) Stratification and floristic composition: The tree layer was at 10—15 m in height
with 70—100% coverage.  The height of canopy was lower than other matured evergreen
forests owing to strong winds. It was composed of Quercus acuta (dominant), Cinnamomum
Japonicum, Carpinus tschonoskii whose DBH was 30—50 cm.  Castanopsis cuspidata and its
variety sieboldii were not so frequent and not dominant in this study area.  The subtree
layer was at 5—10 m in height with 20—80% in coverage. Its components were Machilus
Jjaponica, Illicium religiosum, Neolitsea sericea, Camellia japonica, etc. ~ The shrub layer was at
3—5 m in height with 10—80% coverage. It was composed of Symplocos myrtacea, Aucuba
Japonica, Ligustrum japonica, Cephalotaxus harringtonia, etc. ~ The herb layer was at 0.5—1 m
in height with 30—50% coverage.  The following species were found; Skimmia japonica var.
intermedia f. repens (this is an equivalent species of S. japonica which is common in southern
and western Kyushu), Plagiogyria japonica, Asarum myrtacea, Dryopteris erythrosora, Stauntonia
hexaphylla, Hedera rhombea, etc.

(d) Habitat: This forest was located on the northern slopes of Mt. Hobashira (487 m
above sea level).  The stands were set on upper slopes with thick and mesic soils.  The
ground surface was covered with thick leaf litter. ~ Skimmio-Quercetum acutae develops
in the upper zone (about 500—800 m above sea level) of Camellietea in Kyushu.  The
typical forests of the association are frequently veiled in fog, which causes a luxuriant
growth of epiphytes.  As our stands were taken near the lower limit (350—487 m above
sea level), low frequency, low coverage and few epiphytes were the characteristics of this
forest.

The poverty of character species of some associations is characteristic of northern
Kyushu in comparison with the comparable associations in western Kyushu.  They are,
for example, Arisaemeto ringentis-Machiletum thunbergii (Table 2), Symploco glaucae-
Castanopsietum sieboldii (Table 2), Distylio-Cyclobalanopsietum and Skimmio-Quercetum
acutae.  This phenomenon was described as “simplification of association” by Sasaki
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Table 2. Comparison of character species of Arisaemeto ringentis-Machiletum
thunbergii and Symploco glaucae- Castanopsis sieboldii in Kitakyushu
City and Nagasaki Prefecture (Itow, 1977)

Kitakyushu Nagasaki
Species City Pref.

Arisaemeto ringentis-Machiletum thunbergii
Piper kadzra
Viburnum awabuki
Ophiopogon jaburan
Arisaema ringens
Ardistia sieboldii —

Alpinia intermedia —

|

R e s

Colysis pothifolia
Symploco glaucae-Castanopsietum sieboldii
Symplocos glauca
Alpinia japonica
Elaeocarpus japonicus

Ruercus gilva

+ o+ o+ +

Meliosma ringens

Damnacanthus macrophylia

Lastanthus japonicus —
Antidesma japonicum —

Symplocos prunifolia —

e

Prunus spinulosa -

(1958). It may be found in horizontally and altitudinally marginal areas of the distribu-

tion range of the association.

II. Substitutional forests and afforestations
9. Castanopsis coppice forest

(a) Physiognomy: An evergreen broad-leaf forest.

(b) Differential species: Because of immaturity of the forests, character and differen-
tial species have not appeared yet.

(c) Stratification and floristic composition: The canopy was at 8—15 m in height
with 100% coverage. The differentiation of stratification was not so clear. ~ The domi-
nant was Castanopsis cuspidata (including its variety sieboldii) or Machilus thunbergii whose
DBH was 10—20 cm. It was composed of many trees, lianas and herbs as shown in
species group 13 and 14.

(d) Habitat: This coppice forest was found on hillsides in rural areas and on hilltops
in urban areas. It was used as a source of fuel supply. As fossil fuel has been
substituted for wood fuel, some stands have been left undisturbed for the last thirty years,
and others were changed to Cryptomeria japonica and Chamaecyparis obtusa afforestations for
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timber. Compared with the Quercus serrata Community, the human inpacts on those
coppice forests were moderate, and the soils were thicker and moister.
10.  Pinus thunbergii afforestation

(a) Physiognomy: An evergreen coniferous forest on coastal sand dunes.

(b)) Differential species: Species group 9.

(c) Stratification and floristic composition: The tree layer was 15—20 m in height
with 50—80% coverage. The dominant species was Pinus thunbergii only.  Its DBH was
30—50 cm. Others were epiphytes such as Luisia teres and Pleopeltis thunbergiana, and
lianas such as Parthenocissus tricuspidata and Celastrus obiculatus var. punctatus.  The subtree
layer was 8—15 m in height with 80—100% coverage. =~ The components were many
broad-leaf trees (5—20 cm in DBH) and lianas such as Litsea japonica, Dendropanax trifidus,
Daphniphyllum teijsmannii, Symplocos lucida, Cinnamomum japonicum, Ficus erecta, Rhus succedanea,
Akebia trifoliata, etc.  The shrub layer was 2—5 m in height with 10—50% coverage and
composed of Pittosporum tobira, FEuonymus japonicus, Ligustrum japonicum, FElaeagnus pungens,
Pacederia scandens var. mairei, Smilax china, etc.  These were common species of coastal scrub
vegetations.  The herb layer was 0.5—1 m in height with 5—10% coverage. = The compo-
nent species were common to evergreen broad-leaf forests in lowland areas.  They were
Ardisia japonica, Trachelospermum asiaticum, Hedera rhombea, Liriope platyphylla, Ophiopogon japoni-
cum, Cymbidium goeringerii, Lophatherum gracile, Oplismenus undulatifolius var. japonicus, etc.

Sfolius var. japonicus, etc.

(d) Habitat: This forest was found on coastal sand dunes whose soil condition was
mesic and rich in litter.  The afforestation of this conifer on coastal sand dunes began as
a shelter-belt in the seventeenth century in Fukuoka Prefecture (Takeuchi, 1956).  Until
recently, people had collected leaf litters for manure and fuel.  As it has been discon-
tinued, natural regeneration has begun in many places.

11.  Quercus serrata Community

(a) Physiognomy: A deciduous broad-leaf forest.

(b)) Differential species: Species group 10.

(c) Stratification and floristc composition: The height of the canopy was 8—10 m,
and was lower than that of the Castanopsis coppice forest. It was 60—80% in coverage.
The main components were the following deciduous broad-leaf trees whose DBH was
10—20 cm; Quercus serrata, Rhus succedanea, Kalopanax pictus, Prunus jamasakura, Castanea crenata,
etc.  There were found also evergreen trees, although their dominancy was small, such as
Castanopsis cuspidata and its variety sieboldii, Machilus thunbergii, Dendropanax trifidus, Symplocos
lucida, etc.  The forest floor was light owing to the sunshine coming through its trans-
parent canopy, and covered thickly with Histiopteris glauca, Dicranopteris linearis and Eurya
Japonica, etc.

(d) Habitat: This community was a typical secondary forest on a xeric habitat, such
as a ridge and its adjacent slope.  The thin and dry soils have been caused by human

impact and erosion in the past.  Although Pinus densifora grows as a co-dominant species
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Fig. 2. Standing vegetation map of northwestern Kitakyushu City and its vicinity.

I. Natural scrub and forest vegetation

Euonymo-Pittosporetum tobirae & Cyrtomio-Litseetum japonicae
Aphananthe aspera Community

Arisaemeto ringentis- Machiletum thunbergii

Symploco glaucae-Castanopsietum sieboldii
Distylio-Cyclobalanopisetum

Skimmio-Quercetum acutae

II. Substitutional vegetation

Castanopsis coppice forest
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Table 3. Occupation area and its ratio for each community

Community Occupation area (km?)  Ratio of area (%)

Euonymo- Pittosporetum tobirae and

Cyrtomio-Litseetum japonicae 0.68 0.31
Aphananthe aspera Community 0.22 0.10
Arisaemeto ringentis-Machiletum thunbergii 0.10 1.93 0.05 0.88
Symploco glaucae- Castanopsietum sieboldii 0.66 0.30
Distylio- Cyclobalanopsietum 0.02 0.01
Skimmio- Quercetum acutae 0.25 0.11
Castanopsis coppice forest 30.03 13.53

32.53 .
Quercus serrata Community 2.50} 1.13 } 14.66
Miscanthus sinensis Community 0.52 0.23
Solidago altissima Community 11.57 ¢ 13.17 5.21 6.02
Pueraria lobata Community 1.28 0.58
Phragmites communis Community 0.42} 0.82 0.19} 0.37
Trapa japonica Community 0.40 ' 0.18 ’
Pinus thunbergii afforestation 4,94 2.23
Cryptomeria japonica and Chamaecyparis obtusa

afforestation ) 11.11 ¢ 17.79 5.00 8.01
Phyllostachys heterocycla var. pubescens

afforestation 1.74 0.78
Evergreen orchard 1.51 0.68
Field 7.06 3.18

31.81 14.33
Golf link and Airfield 4,28 1.93
Paddy - field 18.96 8.54
Urban district with a few trees 75.24 33.90
Urban and residental district with many 120.31 5490
trees, park and graveyard 8.71 ’ 3.92 ’
Factory and industrial area 36.36 16.38
Denuded land and open water (inland water) 3.39 3.39 1.53 1.53
Total 221.95 221.95 100.00 100.00

in our Quercus serrata stands, it has been greatly damaged by beatles and nematodes during
the last ten years.  Hence, its frequency and dominance were very small in many stands.
12.  Cryptomeria japonca and Chamaecyparis obtusa afforestation

(a) Physiognomy: An evergreen coniferous forest.

(b) Differential species: Species group 11.

(c¢) Stratification and floristic composition: The height and DBH of the canopy trees
varied with the stand age, but its coverage was almost 100%.  The stand age was mostly
from twenty to thirty years in these areas.  The closed canopy darkened the inside of the
forest, and subtree and shrub layers were often absent or developed only sparse-
ly.  Hence, the flora of the forest floor was very poor.  The tree layer in sample plots was at
15 m in height with 100% coverage.  Trees were 15—20 cm in DBH.  Its forest floor was
composed of species group 13 and 14. They were herbs, lianas and seedlings of tree

species.  Their dominance and sociability were small.
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(d) Habitat: Usually Cryptomeria japonica trees are planted in thick and humid-mesic
soils, while Chamaecyparis obtusa trees are planted in thin and mesic-dry soils.  Both forests
are found widely in Japan, and have become a common landscape of mountaineous regions.
13.  Phyllostachys heterocycla var. pubescens afforestation

(a) Physiognomy: An evergreen bamboo forest.

(b) Differential species: Species group 12.

(¢) Stratification and floristic composition: The canopy was at 10—15 m in height
with 100% in coverage, and composed of only a Phyllostachys bamboo whose DBH was
10—15 cm.  Although the forest floor was light due to the sunshine transmitted through
the thin leaves of the bamboo canopy, its flora was poor (species group 13 and
14).  This poor flora may be caused by the thickly accumulated litter of oligotrophic
bamboo matters.

(d) Habitat: This forest was made on a slope behind houses, along gullies between
hills, and at the foot of mountains so as to prevent landslides. In addition to this role,
the bamboo is used as a material for architecture and handicraft, and its young shoot for
food. There was a forest of another bamboo, Phyllostachys bambusoides, outside the study
area. The forest feature was similar to that of Phylostachys heterocycla var. pubescens.

Standing Vegetation Map

The standing vegetation map (Fig. 2) shows the actual distribution of forests and
other vegetations in our study area on the scale of 1: 50,000.  Also, Table 3 shows the
outline of the occupation area and its ratio of each vegetation.

A characteristic of this study area is that it was almost covered with substitutional and
artificial vegetations, and that natural vegetations remained only on limited places in a
small area on steep slopes, on coastal cliffs and in the precincts of a shrine and a temple.
Plains were mostly covered by urban and industrial areas and paddy-fields.  Forest
vegetations including afforestations were limited to hills and mountains except for the Pinus
thunbergii afforestation on coastal plains.  The outline of other vegetations except for forest
vegetations was as follows.

The Miscanthus sinensis Community was on slopes which have suffered from cyclic
mowing and burning.  The Solidago altissima Community appeared widely on reclaimed or
newly constructed lands for residences and factories.  Also this herbaceous community
was found on banks along rivers, railways and road-sides. ~ The Pueraria lobata Commun-
ity was a mantle community found in open spaces on the hills. The above-mentioned
communities are grassland vegetations.

The Phragmites communis Community appeared on the flood plain along the Onga
River. The Trapa japonica Community was found in and on the surface of irrigation
ponds of various sizes.  There was no vegetation in the reservoirs that supply water to
the city and factories. These two communities are aquatic vegetations.
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Evergreen orchards (Citrus spp.) and fields were concentratively on hills near the
estuary of the Onga River. Paddy-fields were seen on the west side of the Onga
River. It was identified as Sagittario-Monochorietum Miyawaki 1960. The golf links
and airfield were other grassland vegetations.

This study was supported by Grants-in-Aid Nos. 503071 in 1980 and 56030078 in
1981 for a Special Research Project on Environmental Science, the Ministry of Education,
Science and Culture, Japan.
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