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Introduction 

The Ryukyu Islands are located in the southern part of Japan. They con-
sist of many small islands which stretch from the southern end of Kyushu, 
Japan, to Taiwan for a distance of about 1300 km. The islands have a sub-
tropical climate, characterized by high temperatures, heavy precipitation. In the 

area, many types of natural vegetation have been reserved. For instance, 
Q u e r c e t u m m i y a g i i-forest 0L Iriomote Island, B e i I s c h m i d i o - L i v i s-

t o n e t u m c h i n e n s i s-forest of Yonakuni Island, mangrove forest and others. 

Althongh considerable attention has been paid to the vegetation of the 
Ryukyu Islands, comparatively little is known of the phytosociological analysis. 
Except for some studies of limited areas (MIYAWAKI 1972, MIYAW_AIcl et al. 
1974, NIRO et al. 1971), the vegetation of the coastal rocky region has not been 
phytosocio]ogically studied. 

The earlier papers of this series on the vegetation of the Ryukyu Islands 
described the coral sand dune vegetation and the terraced coral vegetation 
(MIYAWAKI and K. SUZUKI 1976), P s y c h o t r i o m a n i I I e n s i s - A c e r i o n 

o b I o n g i-forest (MIYAWAKI and K. SUZUKI 1976) and Pinus lutchuensis-forest 
(K. SUZUI~1 1978). The present paper reports phytosociological studies on the 
grassland vegetation of the coasta] rock and of the coastal screen, belonging to 
the order of the P e u c e d a n i o n j a p o n i c a e Ohba 1970. Most relev~s of 

this paper refer to the fleld work data from the Department of Vegetation 
Science, Institute of Environmental Science and Technology, Yokohama National 
University under the leadership of Professor Akira IYIIYAWAKI. 

I wish to express my thanks to Professor M~YAWAKI L0r suggesting this 
investigation as well as for constant guidance in the course of the work. Thanks 
are also due to Professor Shigeru IIZUMI of Tohoku University for his invaluable 
advice and encouragement. 

I. Description of the Study Area 

The sub-tropical Ryukyu Islands cover a total range of 8 degrees of lon-

* contributions from the Department vegetation science, Institute of Environmental Science and 
Technology, Yokohama National University No. 84. 
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longitude, from 1230E to 1310E and over 7 degrees of latitude, from 240N to 
31051/N (See Fig. 1). The islands are made of six groups of islands. These 
include the Yaeyama Islands, the Miyako Islands, the Amami Islands, the Tokara 
Islands and the Satsuma Islands. This paper is almost entirely concerned with 
the Amami Islands and the Okinawa Islands. 

The climate of the investigated area is shown in Table I which summarizes 
the data for rainfall, mean temperature and mean of daily maximum tempera-
tures, for a period of 29 years, from 1941 to 1970. 

Geological]y and phytosociologically, the terrain of the Ryukyu Islands are 
divided into two parts. The Psychotrio manillensis-Acerion 
o b I o n g i-area is covered with the evergreen broadleaf forests 0L the F i c o 

microcarpae-Pongamietum pinnatae, Macarango-Bischof-
L i e t u m and others. 

The area is based on the habitat of limestones or rising coral. The 
Psychotrio manillensis-Acerion oblongi-area is distributed in 
the lower parts of the Ryukyu Islands and in the southern part of the Okinawa 
Islands. On the other hand, the Psychotrio- Castano psion siebo -
l d i i-area is covered with Castanopsis cuspidata var. sieboldii, Quercus miyagii, 

and Pinus lutchuensis. The area, based on sandstones or slate of Tertiary, is 
distributed mostly in the highland and the mountains. 
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(i) 
Table I Climate 

Naze, Amami-oshima Island 
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of the Ryukyu Islands for the period 1941-1970 
(28'23!N, 129'30/E, Altitude 9-.8 m) 

Islands 305 

I month j 1 2 3 5 9 7 8 9 10 Il 4 

Average mean ~~~~~[~~~~ 
temperature ('C) 14.2 14.5 16. 5 19. 6 22.4 25.3 28. 1 27.8 26.6 23.0 19.8 

Average maximum 17 3 17 7 20 O 23 3 26 2 28 9 32 4 31 9 30 7 96 7 23 3 temperature ('C) ' ' ' ' ' ' ' ' ' - ' ' 
Amount of rainfa]] (mm) 178 170 191 204 368 452 215 325 311 237 219 

( ii ) Naha, Okinawa Is]and (26'14/N, 127'41/E, Altitude 34.8 m) 
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II. Methods 

The present work was carried out on the vegetation that is found growing 
in the coastal rocky slope or the coastal screen. The vegetation was studied in 
accordance with the concepts and methods of the Ztirich-Montpellier School 
(BRAUN-BLANQUET 1964, ELLENBERG 1956, MIYAwAIcl 1964 etc.). These vege-
tations, which be]ong to the P e u c e d a n i o n j a p o n i c a e on a floristic 
basis, are classified according to Braun-Blanquet system in phytosociology, con-
sidering all the data available. 

III. Results 

l. Chrysanthemo crassi-Crepidiastretum lanceolati 
association nov. 
(Table 2) 
The grassland vegetation on the lower end of coastal rock in the Amami 

Isles, has been named Chrysanthemo crassi- Crepidiastretum 
l a n c e o I a t i, which is characterized by Chrysanthemum ornatum var. crassum 
and Cirsium brevicaule var. irumtiense. This association is found at Kasari 
(Amami-oshima Is]and), Kanehira (Tokuno-shima Island). The association is 
from 20 cm to 60 cm high, and is composed of the charactristic species, Crepi-
diastrum lanceoZatum, Miscanthus sinensis, Lysimachia sikokiana and some 
other species. The total coverage is from 30 to 90 per cent and varies with 
each relev~. The total number of species is from 6 to 8 with an average of 
7 per relev~. The association is distributed on the unstable coastal screen, on 
which many rocks of sandstone and slate have been accumulated on account of 
efflorescence and landslide. Dominant speci,es of the association is not always 
the same. Sometimes Chrysanthemum ornatum var. crassum is dominant, but 
at other times it may be Miscanthus sinensis or C1-epidiastum lanceolatum. 
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Chrysanthemo crassi - Cre pidiastretum lanceolati is the 
community, developing on the same habitat as the association A s t e r o 
miyagii-Miscanthetum condensati Miyawaki et al. 1972 in the 
Ryukyu Isles. 

The fol]owing three subassociations are allied to C h r y s a n t h e m o 
crassi- Crepidiastretum lanceolati (See Table 2): 
(i) Subassociation of Wedelia biflora 

The subassociation, differentieted by Wedelia bzflora and Ischaemum aureum, 
is deve]oped in Tokuno-shima Island. Major components are Miscanthus sinensis, 

Chrysanthemum ol-natum var. cl~assum, Ischaemum aureum, Wedelia btflol~a and 
Arthraxon hispidus. Coverage of Miscanthus sinensis is over 50 per cent. Its 
habitat is formed gradually by cora] sands. 

(ii) Subassociation of Wedelia chinensis 
The s u b a s s o c i a t i o n o f W e d e I i a c h i n e n s i s is characterized by 

Wedelia chinensis and lxeris debilis var. Ziukiuensis. Major comporients are grass-

land plants stich as Crepidiastrum lanceoldtum, Lysimachia sikokiana, Chrysan-
th~mwlt ornatum var. crassum and creeping Wedelia 7~obsta. Grade o.f dominance 

Table 2. Chrysanthemo crassiCrepidiastretum lanceolati 
l-2:Subassociation of Wedelia biflora 
3-4:Typical subas~0ciation 
5-7:Subassociation of Wedelia chinensis 

3 4 5 6 7 No. of releve: Il 2 Area of relev~(m2) : 15 15 1 9 9 8 3 Exposure : NW NW N E - = = Neigung ( ') : 15 15 20 70 5 - lO 
Height of herb layer('cln) : 60 60 20 50 30 30 SO 
Cover of herb layer(~) : 95. 95 80 3a 60 40 60 Total no. of s ecies: 6 8 7 8 7 7 8 Character & differential species of association: 
Chrysanthemum orn~tum var. crassum 
Cirsium brevicaule var* irumtiense 

Differential s ecies of subassociation: 
wedelia biflora 
Ischaemum aureum 

Differential s~ecies of subassociation: 

3•3 3•3 5•4 2•3 2•2 +•2 2•3 • • +•2 + + 

+ 1•2 2•2 2•2 
wedelia chinensis . . . . 3.3 3.3 3•3 lxeris debilis var. Iiukiuensis ' ' ' • 1•2 ' 1'2 

Character & differential species of alliance,order & class: 
Crepidiastrum lanceolatum ' ' 1'2 2•2 2*3 2•3 2•2 Miscanthus sinensis 4•4 4•4 2•2 -. + +. 2 
Lysimachia sikokiana • • • + +•2 1•2 +•2 rarfugium japonicum + ' + . . . . Peucedanum japonicum • • 1•2 2•3 -Desmodium heterocarpon var. buergeri • 1'2 • • • -Pennisetum sordidum • • + • ' ' ' Breynia Qfficinalis . ' . + . . . Setaria viridis var. pachystachys ' ' • • • • + g~~I~~~~~L: 
Arthraxon hispidus + + - . . + . P~ederia scandens . + . + ' • ' Rosa wichuraiana • + -. + . ' Zoysia tenuifolia . . . 2•2 • -Oxalis corniculata • • • • + ' ' Digitaria timorensis • • + • ' Locality & date of relev~: 1-2 30.8.1973 Kaneku,Tokunoshima Island (by 

A.Miyawaki, K.Suzuki, Y.Niri & Y.Nakamura) 3-7 27.12.1973 Kasari, 
Amalni-oshima Island (by A.M. et al.) 
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and sociability on ~Vedelia chinensis is 3•3. The differential species of the sub-
association indicate a sunny habitat. 

(iii) Typical subassociatio n 
The t y p i c a I s u b a s s o c i a t i o n has no distinguishing species and dif-

ferent from the other subassociations. It is most likely a pionieer-phase or 
dec]ine-phase of the s u b a s s o c i a t i o n o f W e d e I i a c h i n e n s i s, which 

is a contact community. 

2. Astero miyagii-Miscanthetum condensati Miyawaki et al. 
1972 

(Table 3) 
The central and northern parts of Okinawa Island are wide]y covered with 

sandstones or slate of Tertiary rocks. At Cape Busena, Oku, Ie and Teniya, 
coastal rocky vegetations are developing. A s t e r o m i y a g i i - M i s c a n t h e-

t u m c o n d e n s a t i, characterised by Aster miyagii, is described by MrvA-
WAKI et al. (1972) on the relev~s at Okinawa Island. 

In the present paper, new data for the association are added to the proceed-
ing data obtained by MIYAwAI(1 et al. (1972). 

Localities of Astero miyagii- Mis canthetum condensati are 
mostly in the Okinawa Isles. The association is found on the coastal screen, 
accumulated sands, stones, cragb-, etc. On the limited terrace of a steep coastal 
slope, sands and soils are accumulated, so that A s t e r o m i y a g i i - M i s c a n-

t h e t u m c o n d e n s a t i is developed on the habitat. The association is from 

10 cm to 50 (lOO) cm high. Its major components are Crepidiastl-um lanceola-
tum, I~4liscanthus sinensis var. condensatus, Aste'~ miyagii, Dianella enslfolia, 
Cal~ex oahuensis var. robusta and Zoysia tenmfolia. The total number of 
species varies from 7 to 19 (9 on average). 

As t e ro m i y a g i i - M i s c a nt h e t u m c o d e ns a t i association is 

divided into the L0110wing two subassociations: 

(i) Subassociation of Zoysia tenuifolia 
This subassociation is developed at Cape Busena, Oku and le in Okinawa 

Isles and is differentiated by Zoysia tenmfolia. The habitat, is screen strewn 
with stable crage or slopes with shallow soi]s, exposing bases of sandstones. 

(ii) Typical subassociation 
The t y p i c a I s u b a s s o c i a t i o n, having no distinguishing species, grows 

at Teniya, Kayo, Ikeya and le, Okinawa Islands. After the dominat species of 
the subassociation is Miscanthus sinensis var. condensatus and the distribution is 
coasta] screen, accumulated many soils and sands. (See Photo, l, Tab]e 3) 

3. Astero asa-gray-Zoysietum t~nuifo]iae association nov. 
(Table 4) 

Astero asa-gray-Zoysietum tenuifoliae is characterized by 
Aster asa-gray. The species 0L high presence value is Zoysia tenmfolia, Cirsium 
brevicaule, Ischaemum aureum and Farfugium japonicum. The assiciation is 
collected at Beech Manzamo, Okinawa Island. 

Astero asa-gray-Zoysietum tenuifoliae is found on the 



Table 3. Astero miyagii-Miscanthetum condensatl 
l-la:Subassociation of Zoysia tenuifolia 

No. of relev~: 1 2 3 2 Area of relev~(m ) : 3 l.S Expo sure : W W S Slope ( ') : 70 20 70 Height of herb layer(crn) : 10 10 lO 
Cover of herb layer(**) : 80 8S 5a Total no. of species: 4 6 6 Character s ecies of association 
;~ster miyagii 

Differenti~l species of sub~ssociation: 4.4 4•4 3•3 
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Table 4. Astero asa-gray-Zoysietum 
and Portulaca pilosa ssp 

No. of relev~: Area of relev~(m2) : 
Exposure : 
Slope ( ') : 
Height of herb laYer (cm) : 
Cover of herb layer (**): 
Total no. of s ecies: 

Charaeter species of association : 
Aster as~-gr~y 

Differential species of communi ty : 
viola utchinensis 
Adi~ntl'm c:apiilus-veneris 
Amitostigma lepidL,r7, 

Differential species of community: 
portula(:a pilosa ssp. 
Digitaria henryi 
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pachystach~s 
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Peucedanum japoniau,T7 • + • - * • + + -+ + + * Carex oahuensis v~r. robusta • • • • • • l•2 +•2 +•2 + + + -Lilium lo,,giflorum II (+) + * • * • + + + • -. + • • • 1•2 l*2 • -hfisc:anthus sinensis var. condensatus ' ' ' ' ' ' 
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Locality & date of relev~ : 1-12 12.1.1972. Manzamo. Okinawa rsland (by K.Suzuki & S.Tamaki) 
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Photo. 1. As~ero miyagii-h,Iiscan~hetum condensatl m the northern 
part of Okinawa Islancl. 

upper terraced coral slope, somewhat weathering. In the stand, soils are ac-
cumulated on the slit or hollow of coastal rocks. 

The association is from 15 cm to 20 cm high, and has a plant cover of 
from 70 per cent to 85 per cent. Total number of the species is from 7 to ll 
(7 on average). The charcteristic species, Aster asa-gray, is a species peculiar 
to the Amami Isles and the Okinawa Isles. With regard to the distribution, 
Astero asa-gray-Zoysietum tenuifoliae may be found not only 
in the Okinawa Isles but a]so in the Amami Isles. 

4. Viola utchinensis-Adiantur?~ capillus-venel~is-community 
(Table 5) 
Viola utchinensis-Adiantul7t capillus-vene!~is-community is differentiated by 

Viola utchinensis, Adiantum capillus-vene'~is and Amitostigma lepidum. The 
community is from 15 cm to 25 cm high and from 80 per cent to 85 per cent 
in p]ant cover. Major components are Zoysia tenmfolia, C'I-epidiastrum lanceola-
tum, Ischaemum aw~eum, Carex oahuensis var. robusta, Fimbristylis c..~'mosa 
var, spathacea, Osteomeles anthyllidlfolia and the differential species. Total 
number of species is from 10 to 14 (1v_ on average). 

The present community is observed at Beach Manzamo, Okinawa Island. 
Viola utchinensis-Adiantw7~ capillus-veneris-community is developed on the 
steep seashore slope (aspect: N-NW, slope: 60-800), which does not dry since it 
receives no sunlight (SeeTable 4) 

5. Po'~tulaca pl;losa ssp. okina'z()ensis-Zoysia tenu.tfollfa-community. 
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(Table 5) 
Portulaca pilosa ssp. okina.'zvensis-Zoysia tenuifolia-community is a grassland 

vegetation, which is differentiated by Portulaca pilosa ssp. okinawensis and 
Digitaria henryi, with Zoysia tenutfolia as a dominant species. 

The community was recognized by M~YAWAKI et al. (1974), as a grassland 
vegetation on the steep slope at Naze, Amami-oshima Island. 

Zoysia tenutfolia grows closely on the narrow strip of steep slopes. Then, 
the total number of species in the community is limited to 3-9. The next two 
undercommunities are allied to PortuZaca pilosa ssp. okina'zc)ensis-Zoysia tenutfolia-

community. 
Typical undercommunity has no distinguishing species. Undercommunity of 

Sedum oryzlfolium is differentiated by Sedum oryzzfolium and Setaria viridis 
var. pachystach_vs. The undercommunity of Sedum oryztfolium is found on the 
more stab]e habitat, containing some sands and soils. 

6. Nephrolepis auriculate-Pepe/~omia japonica-community 
(Table 4) 
Nephrolepis auriculata-Peperomia japonica-community, differentiated by Nep-

hrolepis auriculata, Pef•'e'~omia jal)onica and Boehrneria gigantea, is distributed 
on the stable hollow of the coastal slope or the coastal screen. 

The community was collected at Hazaki. Amami-oshima Island (MIYAWAIcl 
et al. 1974). 

The habitat of the community contains considerable amount of soil in which 
for a long time after rain. The community is made up of some r]itrophilous 
plants like Boehmeria gigantea. 

7. BeZamcanda chinensis-Miscanthus sinensis var. condensatus-community 
(Table 5) 
Belamcanda chinensis-Miscanthus sinensis var. condensatus-community is 

differentiated by Thdyptel~is acuminata, BeZamcanda chinensis, O1-mocarpum 
cochichinense and Rubus sieboldii. The community is from 1. 2 m to 2. O m high 
and average number of species is 28 The habitat is nutritious and contains 

many stones. 
The Belamcanda chinensis-Miscanthus sinensis var. condensatus-community 

is a taller coastal grassland vegetation than the other. From the phytosociological 

or environmental point of view, Belamcanda chinensis-Miscanthus sinensis var. 
condensatus-community is not independent as an association because it does not 
have a characteristic species, so that the community is not recognized as an 
association (See Table 5). 

8. Pennisetetum sordidum Miyawaki et al. 1974 
(Table 5) 
P e n n i s e t e t u m s o r d i d u m is characterized and differentiated by 

Pennisetum sordidum, Asparagus cochinensis and Leucas javanica. The associa-
tion was settled by MIYAWAIcl et al. (1974). 

On the relev~ of Hazaki. Amami-oshima Island, the total number of species 
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Photo. 2 Pennisetetum. s o r d i d u m in Amami-Oshima Island. 

Table 6. Zonation of the coastal grassland vegetation in Amami Isles 

slope 

cliff 

screen 

{ 

habitat 

unstable slope ' 

gentle slope ' "' 

depressed ground• -
unstable ground 

stable ground 

community 

•Pennisetetum sordidum •Pol~tulaca pilosa ssp. okinawensis-Zoysia tenuifolia 
community 

. 1\re/)hl-olepis auriculata-Pe/)e/~omia jaf)onica- community 

•Chrysanthemo chinensis-Crepidiastretum lanceolati 
••Bela7ncanda chinensis-11/Iiscanthus sinensis var. 
co'rdensatus-community 

Table 7. Zonation of the coastal grassland vegetation in the Okinawa Isles. 

slope 

clif f 

screen 

{ 

{ 

habitat 

unstable slope ' """ 
gentle slope """" 
depressed ground 

unstable ground 

stable ground 

community 

•Pennisetetum sordidum •AS tero asa-gray-Zoysietum tenuifoliae 
•Viola utchinensis-Adiantuln capilus-veneris-
community 

•Astero miyagii-Miscantlletum condensati 
•Belalncanda chinensis-il/Iiscanthus sinelrsis var. 
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is from 4 to 13 (8. 6 on average). Pennisetum sordidum, which is a dominant 
component species of the association, belongs to Gramineae. It develops strong 
roots and lives gregariously. Accordingly erosion or movement of soil are almost 
stopped in spite of the steep slope. This results in the formation of many 
irregular steps. P e n n i s e t e t u m s o r d i d u m is very conunon on the 
coastal sandstone slopes in teh Ryukyu IsJands, including the fragmental phase. 

9. Peucedanion japonicae Ohba 1970 
(Table 5) 
In the Ryukyu Islands, the phytosociological survey of coasta] rocky s]ope 

and coastal screen vegetation was carried out and 97 relev~s were examined. 
Through the method of phytosociological tables, 97 relev~s were divided into 
four associations and four communities. They also contained flve subassociations 
and two undercommunities (See Table 5). 

In Amami Isles and the Okinawa Isles, the zonation of the coastal grassland 
vegetation in response to stabilitats are as Table 6, 7. 

These four associations and four communities, which are developed on the 
coastal slope of the Ryukyu Islands, are summarized in table 5. According to 
the phytosiciological comparision, these communities are grouped into the "alliance" 

of Peucedanion japonicae Ohba 1970 and the "order" of Lv_ sima-
c h i e t a I i a m a u r i t i a n a e Nakanishi et H. Suzuki 1975. 

The alliance and the order are characterized and differentiated by C,repidiast-

1~um lanceolatul7~, Ca?~ex oahuensis var. 1~obusta. Peucedamtm japonicum, Cirsium 
brevicaule and others. 

The above order falls into the "c]ass" of M I s c a n t h e t e a s i n e n s I s 

Miyawaki et Ohba 1970. 

Summary 

The present study was designed to obtain phytosociological information of 
the vegetation on the coastal rocky slope on the coasta] screen in the Ryukyu 
Islands which form the southern end of Japan. 

As a result of the investigation, it was possible to establish four plant 
associations and four communities, which fall into the following alliance, order 
and class. 

class: M i s c a n t h e t e a s i n e n s i s Miyawaki et Ohba 1970 

order: L y s i m a c h i e t a I i a m a u r i t i a n a e Nakanishi et H. Suzuki 

1975 
alliance: P e u c e d a n i o n j a p o n i c a e Ohba 1970 

associations and communities: 

1. Chrysanthemo crassi-Crepidiastretum 
l a n c e o I a t i new association 

2. Astero miyagii-Miscanthetum condensati 
Miyawaki et al. 1972 

3. 'Astero asa-gray-Zoysietum tenuifoliae new 
association 
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4. P enni s etetum sordi du m Miyawaki et al. 1974 
5. Viola utchinensis-Adiantum capillus-veneris-community 
6. Portulaca pilosa ssp, okinal~vensis-Zoysia tenulfolia-community 
7. Nephl-olepis auriculata-Peperomia japonica-community 
8. Belamcanda chinensis-Miscanthus sinensis var. condensatus-

community 
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