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Summary

This study was intended to investigate the species composition and community
structure on the secondary grassland and coastal vegetation in Cheju Island.

Analysis of species composition and vegetation survey on this area was carried
out.

The result obtained were as follows:

1) Secondary grassland

The whole area was composed of Miscanthus sinensis class, that characterized by
Miscanthus  sinensis, Cirsium  japonicum var. ussuriense, Pteridium aquilinum var.
koenigii, Potentilla fragarioides var. major and the grazing land was Zowsia
Japonica alliance.

2) Coastal vegetation

Three vegetation units were phytosociologically classified. i.e. Zovsia sinica
class. Segina maxima class.Glehnia littoralis class and Artemisia fukudo association.
Artemisia fukudo association is newly observed for | coastal vegetation in cheju

[sland.

3) Phytosociological system were as follows:
(1) Secondary grassland
Miscanthetea sinensis Mivawaki et Ohba 1970
Miscanthetalia sinensis Miawaki et Ohba 1970
Miscanthion sinensis Suz.—Tok. et Abe 1959 ex Suganuma 1970
Zoysion japonicae Suz.—Tok. et Abe 1959 ex Suganuma 1970
2 Coastal vegetation
Juncetea martimi Br.—Bl. 1931
Zovsietalia sinicae  var. nipponicac Mivawaki et Ohba 1969

Zoysion sinicae var. nipponicac Miyawak: et Ohba 1969
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Zoysietum sinicae var. nipponicae Miyawaki et Ohba 1969
Limonietum tetragoni Miyawaki et Ohba 1969
Artemisitetum fukudo Mivawaki et Ohba 1969
Saginetea maximae Ohba et Sugawara 1978
Setario pachvstachyos—Saginetalia maximae (hba et Sugawara 1978
Sedum oryzifoliae Ohba et Sugawara 1973
Cnidietum japonicae Ohba et Sugawara 1978
Lysimachio mauritianae—Saginetum maximae Ohba et Sugawara 1978
Glehnietea littoralis Ohba, Mivawaki et Tixen 1973
Glehnietalia littoralis Ohba. Mivawaki et Tixen 1973
Caricion kobomugi Ohba. Mivawaki et Tixen 1973
Wedelio— Caricetum kobomugi Ohba, Mivawaki et Tiixon 1973

Wedelio—Ischaemetum antheporoides Ohba. Mivawaki et Tiixen 1973
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Cheju City

Figure 1. investigation site
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Vegetation unit

Table 1. Species composition of Lactuca indica var.

Quadrat Mo

Date

Quadrat size(m)

Height of herb layer(m)
Converage of herb laver (7))

Number of species

Lactuca fndica var. lacinfata
Dunbaria villosa

Pteridium aquilinum var. kocnigit
Lespedeza sp.

Prunella vulgaris var. linacina
Erigeron canadensts

Imperata cylindrica var. koenigit
Centella astatica

Miscanthus sinensts

Cassta minosoides vVar. nomame
Les pedeza cuneata

Hydrocot yle japonica

Cirsium japonicium vary. UsSSwriense
Artemista japonica

Lonicera japonica

Cooceulus trilobus

Diant hus superbus var. longicinus

Rosa mutiflora
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Dunbaria villosa community(B) & Typical co_mTunity_(C)

o o B N < ]
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(continued)

Quadrat No. 29 31 34 36 38
Date 8 8 8 8 8
7 4 4 25 18
Quadrat size(m) 1 1 1 2
X X X X X
1 1 1 2 1
Height of herb layer(m) 6.8 (.8 0.8 0.6 1.5
Coverage of herb layer(% 100 100 100 100 100
Number of species 19 18 18 11 8
Viola sp. : +
Lespedeza virgata . + +

Potentilla fragarioides

Ampelopsts brevipedunculatar var. heterophylla

Vigna vexillata var. tsustmensss . . +
Lespedez1 bicolor

S pediopogon cofulifer

Galium verm var. asiaticum - : .
Duchesnea chrysant a

Rubus parvepolius

Arthraxon hispidus + -

Kummerowia striata

Commelina communi's + +

Artemisia princeps ‘ . . +
Paederia scandens : : . + -
Oxalis corniculata . . . : +

Lotus cornicullatus var. Japontcus
Gnaphalium japonicum

Erigeron annus : ’ -
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(continued)

Quadrat No. 29 31 34 36 38
Date 8 8 & 8 &
7 4 4 25 18
Quadrat size(m) 1 1 1 2 2
X X X X X
1 1 1 2 1
Height of herb layer(m} 0.8 0.8 (.8 0.6 1.5
Coverage of herb layer(%> 100 100 100 100 100
Number of species 19 18 18 11 G
Isachne sp. - +.9 . ; . .
Hypericum attenuatum var. conpertissirmm + . . : -
Eurpatorium chinense var. simplicifolium +
Carex sp. . - . .
Lilium callosum : +
Sophora flavescens + . . . .
Pinellia ternata . . . . .
Cayratia japonica . . + . .
Pinus thunbergit ] . . +
Setaria viridss e . . . +
Mosla dianthera : . . . -+
Seilla scillofdes . . . .
Other companions : [espedeza virgatai?7). Lespedeza sp.(28),  ['hemeda

Habenaria linearifoliat29), Rhynchosia volubilist31), Humulus japonicus'3l:,
(32), Justicia procumbens (32>, Hypericum japonicum(32), Apocynum stbf-
(36) ,Halorrhagia micrantha(39), Kyllinga brevifolia var.letolepss (39,

oleraceus (44, Adenophora triphvila var. japonica  45°, Scorzonera albie-

—~10 —



42 43 45 27 28 33 30 35 37 40 41 44 46 32 39

8 8 8 8 8 8 8 8 8 8 9 8 8 8 8
18 25 7 6 7 7 7 7 6 4 19 25 25 19 6
1 2 2 2 1 2 2 2 2 1 2 2 2 2 2
X X X X x X X X X X X X X X X
1 2 2 2 2 2 2 2 2 1 2 2 2 2 2
0.7 1 0.5 0.5 1 6.8 0.5 0.7 0.8 0.8 0.6 0.5 0.7 0.4 0.8

100 100 100 100 100 100 100 100 100 100 100 100 100 90 100
9 8 6 24 21 14 18 11 10 9 9 8 6 16 9

triandra var. japonica(27), Hemorocallis fulva(29), Viola verecunda(29?,
Persicaria hydropiper(31), Cephalonoplos seqetumt31), Lythrum anceps
ricum(32), Gerantun nepalense subsp. t hunbergii (33), Boehmeria nivea
Gerantum sibiricum (41), Cymbopogon tortilis var. goeriingd (44), Sanchus

aulis(27), Aster vomena(27), Aspargas sp, (38).




Tabie 2. Species composition of Themeda triandra var. japonica

Vegetation uni® y A j
Quidat Ny, 5 54 48 56 57
Date I 8 8 b o

o D 5] 5 18
Quadrat size(m) ) 2 2 1 2

X X X X X

2 2 2 1 2
Hzight of herb laver(m) i.5 i.h 0.5 3.5 U.5
Coverage of herbh layer(%) 100 160 100 10y 100
Number of species 9] 1% '3»17 7 17 11 N
Theneda triwulravar.japmica rg—g o | 2, S 7:7:77 _1 . lk—’
bathriocklou purviflora ’ .2 + + L1 . :
Cwmbopogon tortilis Var.goeringi L+— + 1.1 E
Drgriria saiguiaalis . : s
Smirlax china
Lotus comiculatus var. asiaticum . 3 : : .
Tripolium repens
Luzula capi tatq
Zovsia japonica
Vi scanthus stnenst s 22 1.2 2.2
Inerata cvlindrica var koewoii 1.1 4.3 . 2.2 B
Pteridiun uqilinen var . latinscenln - + " t
Ihetharia villosa LY t.2 .2 L2
Lespedeza cuneata - - - t-
Cirsiwn juponi cum VAT .ussuriense
Artemisia jiponicu . . - .



community(A) & Zoysia japonica community(B) S

B
67 58 64 66 63 53 62 65 59 61 52 60 51 49 55 58 47
& 0 10 10 10 3 8 8 3 8 8 8 8 8 3 8 8
7 T o7 7 7T 77 6 3 4 1 7T 7T 4 4 4 6
2 11 2 2 2 2 3 3 2 2 1 2 2 2 3 2
% X X X X ox X X %X X X X x X X X x
2 11 2 2 2 2 3 3 2 2 1 2 2 2 2 2
0.4 0.7 0.7 1.8 i.81.41.5 1.21.50.8 0.50.70.5 0.5 0.50.50.4
100 10 100 100 35 100 100 103 100100 100 100 90 100 95100 95
10 10 13 13 14 9 16 13 20 18 20 29 20 21 17 16 24
3.3 1.1
TR
+.2 + .2 0.2
o+ 4+
O
ok +
EENRNE
5.5 5.5 5.5 5.5 4.12.2 5.5 5.55.55.5 1.1 4.41.2 2.2 2
IS S 2.2 + 1.1+ 3.3 2.2 2
- + .2k b o+ 2.2 b 42 4 332 1.1
+ o+ - o+ +.2 + +
S + o+ +
+ + - o+ oot oo+ b 12
" . n . I
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(continued)

Quadrat No, 5. 54 48 56 57
Date & § & & Y
5 5 5 5 1&
Quadrat size(n) 7 2 2 1 z
PN x X X
2 z Z 1 2
Height of hert layer(m) L5 0.5 5 L.k 0.5
Coverage of hero laver(%) 100 106 106G 106 100
Number of species 21 1& 24 17 11
Hyvdrocot vle japonica T B + I - .
Centella asiatica . + . + .
Erigeron canadensts + 1 3 . .
Rubus parvi folius . . . .
Pucraria thmbergi wna . . .
Rosu nultifolra . . .
Cussta minosnides VAT .mo-nane + 1.1 - .
Potentilla chinensis . . + + +
Diunthus superbus var . longical yei s X + -~ +- .
Artemisia princeps : : + . +
Coculus trilobus . . :
Lespedezq thieibergii var.inlernedia + . . + .
Fupatorium  chinense var semplici folim 1 - .
Prisella vulgerss var i luctne . .
Vigna vexiiluta var (sustmens:s . . .
Lespedeza virguty . . - -
Loni cery jupomica . . - .
Arthraxon hi'spidus . d
Galium verum var. asiaticum . . : .

Seturia viridrs

14 =



68 64 66 62 -65 59 61 52 51 49 47
16 16 10 8 8 8 8 8 & 8 &
7 7 7 7 6 3 4 7 7 4 6
1 1 2 2 3 3 2 2 2 2 2
XXX X ox X X x XX X
1 1 2 2 3 3 2 2 2 2 2
L7007 1.& .5 1.21.50.8 0.50.70.5 0.5 .4
100 100 100 100 100 100100 100 100 90 100 95
16 13 13 16 13 20 18 20 20 20 21 24
o .2 +.2 2
+ + + + o+ +
2 + + +.2 +
+ + + o+ + - +
2o+ +2 + oo+ +
+ + o F + 2
+ + - +
+ 1.1
-
+.2+.2 +
+ o+ - +
+
+ .
- + 4.2
+ o+
+ +
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+ +
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(continued)

Quadrat Ng, 50 54 48 56 57

Date 8 8 8 8 8
5 5 3 5 18

Quadrat size(n?) 2 2 2 1‘ 2
X K X X X
2 2 2 1 2

Height of herb laver(m) 0.5 (.5 6.5 3.5 0.5

Coverage of herb layer(%) 100 100 100 100 100

Number of species 2] 18 24 17 11

Chrysanthemum morifolium 0 +

Ranunculus juponicus +

Dioscrorea batapus -

Violla mandshuricu

Aeginetia indica

Botrium virginianum

Spodiopogon cotulifer + +.2

Luctuca tndrca Var. laciniata
Sophora flavescens

Rummerowia striatua

Duchesnea chrysantha

Oxalis corniculata

Picris hieracioides var. glubrescens
Halurrhagis micrant ha

Melandrum frrmum for. pubescens

Tvtericum ettennatum sar. cwonfertissimum *

Puederiu scandens
Justicia procumbens
Eleagnus umbelluta

Geranitwn ne palense subsp. thunberygri



(continued)

KT 6% 64 66 63 53 62 65 50 61 52 44 41 44 55 58 47
& 10 10 10 10 & & & 8 & & m 5 o~ x 8 &
7 707 7 7 7T 7 6 3 4 7 7T 7 4 4 4 6
o 1y 2 2 v oz 3 3 2z 2 1 z 2 2 =z 2
® % X X X XX X  ox X X X% X X X
2 t1 2oz ¢ 3 3 2 2 1 v o222 2 2

G.4 0.7 ULT 1.8 TR 1.4 1.5 1.21.50.8 0.50.70.5 G.5 0.50.50.4

166 10° 100 100 G5 100 100 100 109100 100 100 90 100 95100 95
16 10 1% 1s 14 19 16 13 20018 20 20 26 21 17 16 24

'
+ - .
t + . .
+ +
+ -2 .
" 4 .
N
¥ +
+ + +
+ +
b
N : -



{continued)

o

Quadrat No. T T 54 48 a6 5
Date b & & 8 o
; g 5 5 1&
Quadrat stzelpts o 2 ? 1 A
< N X x X
Z Z Z 1 Z
Height of herb laver{m) NG 4.5 G.5 U.A 0.%
Coverage of herb taver (%) 106 100 100 100 100
Number of species 2] 18 24 17 11
T TKillinga brevifolia var. feiolepis o . f - i
Gynust envna pentaphyliunm . . -+
Rubia cordifuliv var. parlensts : : . *

Acal vpha wustralis

Other companipns 3 potentilla fragriofdes var. mugor(55), Ampelopsts b
Morus bombyerisC01), Rhvachosia sp. 61), (eranum(49), Melandr vum (irmund 65)
scabiosaefolia (60), Hebenaria (inearifolid 150, As paragas sp.(57), Peucedanum
nochloa crus alli(A8), Morus bombyeis( 1), Smilux sieboidii(49), Smilux
Ha(51), Parnassia painstrisChl), Polvgala japonica(54), Pogania miner(D2),
thes sinensts(07), Livwlaria toquetii(H7), lLathxrus japonica(7), Bupleu ~

Laminum gl bum var, barbatum(66).



67 6% 64 66 63 52 62 65 59 61 52 60 51 49

[$]]
)
w
e
>
=

7 7 7 A 6 3 4 7T 7T 4 4 4

2 1 1 2 2z 2 g 3 2 o 1 2 2 2 3 2

s K b KX X X x X X x x X % A X X

Z ] ] 2 2 2 2 3 3 2 2 i+ 2z 2 2 2 2
6.4 5.7 0.7 1.%1.81.41.51.21.50. 0.5¢.706.5 0.5 0.56.50.4
100 106 100 100 935 100 100 100 100100 100 106 9C 100 ©5100 95

10 16 13 13 14 19 16 13 2018 20 20 20 21 17 16 24

eri pedunculuta var. heterophvlla(60),Carex sp. (40), Lilium callosum (56 ),
Gentiana scabra var. buergeri(52), Echinochloacrus-galli sgX60), Patrinia
japoni cum(57), Boehmeria pannosa(57), Zanthoxylum schinifolium(A7),Echi —
riparia var. ussuriensts(il), Ligodium japoni cum(51), Elaeagnus macrophy-
Furva japonica(53), Viburnum dilatatum(53), Vicia unijuga(53), Soiran-

rum(57), Torilis sp. (57, Agrimonila pilosa(59), Clenatis apirfolia (59),

— 19 —



Table

Quadrat No.

Date

(nadrat size (o

Height of heh Looa

Coverage of heo T

Nunber of sprois

Prunella rulc: . . -
Lespedeza =,

Nangutsorba 11

Artemisia jupirir.
Kummerowsa striata
Lespedeza thunb:ryi
Sophora tlavescens
Potentilla fragare 1«
T hemeda triandra
Crrstum ponailum
Hydrorot vl mponiia
Potentlla cinesss
Rothriochlog pare:' ' ra
Aster yomeia
Imperata c.twire
Miscant hus sin o
Cassia mimaosor o

Centilla s 2tie:

o

3. Species composition of Prunella velgaris var. lilacina community

o 25 o6 202 w19
10) 3 8 10 & 8
7 g 18 7 18 6
3 2 3 3 ) 9
X x X X X X
4 Y z 5 3 2
' 0.5 i).5 1 .5 .7 15
0o 1iyii 190 100 100 100
9 I 10 11 13 13

vy 4

+
intermedia

Sy magor * e . . .
rihomtca ‘ + 51 4.4 1.2 1.4

| .

L +.

b2
[ t

2 t- {

Faeniyait : + 1!
! . 2
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o0 18 17 16 13 15 14 12 11 10 9 8 6 7 5 2 4 3 1
5 8 8 8 8 10 8 8 8 8 B 8 10 8 8 8 8 8
I8 1% 18 6 4 7 6 23 4 18 5 5 23 7 18 4 23 5 4
9 5 ¢« 4 4 1 2 3 3 3 3 3 1 2 3 3 2 3 3
X X X X X X X X X X X X X X X X X X X
9 5 3 4 4 1 2 3 3 4 3 3 2 2 3 3 3 3 3
N8 .85 0.5 0.5 0.5 0.5 0.5 95 0.7 0.5 0.5 1.5 0.6 1 0.5 1.5 0.4 0.5
160 100 100 106 100 100 100 100 100 100 100 100 100 190 100 100 100 100 80
14 15 15 16 17 18 18 19 19 20 20 20 20 21 D 23 A 24 25
o+ FR FE

+ + o+ + + +
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- + P

+ -+ + + -

+ + + + -+ - 4+
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(continued)

Quadrat Ne

Date

Quadrat size (m)

Height of herb layer (m)

Coverage of herb layer &

Respedeza cuneata

Dumbaria villosa

Pteridium aquilinum vir. Iiifusculion
Erigeron cangdensts

Miscalthus stwensts

Arthraxon hispidus

Diant hus superbus var. longicalvcinus
Rubus idaous var. marophvilus
Lespedeza virgata

Cocculus trilobus

Rosa multiflora

Duchesnea chrysantha

Pieres hivracrotdes vary. glabrescens
Fupatorium chinese vir  svmplicirolium
Serlla scillofde s

Cymbopogon corrtills var. goeeringst
Galsum verum var., asatfcum
Fimbristvlis subidspicata

Halorrhagsis micrant ha

26 24
8 8
5 18
2 N
X X
2 2
0.5 !
100 1o6
10 10
+
+
+ -
4
4
+

—
(SR S O o)

X



20 18 17
8 8 8
18 18 18
2 5 3
X X X
2 5 3
.8 0.80.5
100 100 100

14 15

+ 4+

15

16

0.5
100
16 17

+.2 +

+ + +

11

0w 9 8 6 7 5
g8 8 8 8 10 8
18 5 5 23 7 I
3 3 3 1 2 3
X x X xX X X
4 3 3 2 2 3
0.7 0.5 0.5 1.5 0.6 1
100 100 100 100 100 100
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(continued)

Quadrat No ' ’ C 25 26 24 23 22 19
Date 10 & b 10 8 &
7 5 18 7 18 6
Quadrat size (=f) y 2 2 2 ) o
X X X X X X
4 ¢ 2 5 3 2
Height of herb laver (m; .5 .5 1 .5 0.7 0.%
Coverage of herb laver (%, 100 ly 196 100 100 106
Number of species 9 10 14 11 12 liA
Lotus cornicidatus var. japonic um . . . - . .
Setarin virdis . . . . n .
Artemssia princseps v v, orientalrs . . . . o N
Ampelopsts breripedumcnlata var. . . .
acterophylia
Viiola mandshurica . . . . . .
Pueraris thumbergiana . . . . . .
Vigna rexiilata var. tsusinensss . . . . . .
Erigron annuus . . . . . .
Lactuca indica - . . . . .
H_voercum erectum . . . - . .
Aster tataricus . . . . . .
Lespedeza hicolor . . . . . .
Oxali's corntfeulata . . . . .

Uther compenton- o fentiana scthra var. baergen 4o, Thestum chinens

Sralaphalism: ooomicami i, Tes o fu prlnsa 1, Melannrvum rromum @2,

atss mamdshnrica 5o Mosta deanera . lastieia procumiens 5 Melanipy-

FJaponica <, Elaea v bt o V), Aoonsphora traphviie oo Paivini

cdawum Japonicion T, 2y gerus paivaidciivos! | ERY T2 R R T AV N B




20 18 17 16 13 15 14 12 11 10 9 8 6 7 5 2 4 3 1
8 8 8 8 8 10 8 8 8 8 8 8 8 10 8 & 8 8 8
18 18 18 6 4 7 6 23 4 18 5 5 23 7 188 4 23 5 4
2 5 3 4 4 1 2 3 3 3 3 3 1 2 3 3 2 3 3
X X X X X X X X X X X X X X X X X X X
2 5 3 4 4 1 2 3 3 4 3 3 2 2 3 3 3 3 3
0.80.80.5 0.50.5 0.50.5 050540.7 0.5 0.5 1.5 0.6 1 0.5 1.5 0.4 0.5

100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 8
14 15 15 16 17_18 18 19 19 20 20 20 20 21 D 23 A 24 25

T S
+ -+ .
+ + o+
+ + -+
+ + +
-+
+ : + +
+ . ot
+ +
+ + .
4- + .
+ -

(4), Dioscorea batatus(2), Ranumculus japonicus (15), Morus bonbydis( 117,
Lysimachia japonica(2), Verenica !inarinafolia¢3), Scutellaria ndica(4),Clem-
rum roseum var. japonicum(6), Kubus sp.(6), [sodon inflexus(T), Lonicera
scabiosaefolia’ 12), Ce phalonoplos segetum(13), Commelina communis (4), peuc-

Torilss japonica (24), Setariaglauca(24), [xeris repens (25), Lilium callosum(26)




Table 5. Species composition of Zoysietum sinicae var, nipponicae Miyaw-
aki et Ohba 1969 (A).Limonietum tetragonii Miyawaki et Ohba
1969(B) & Artemisitctum fukudo Miyawaki et Ohba 1969 (C)

R ; : -
Vegetation uait ! A | B | C T

SN S S

Quadrat N 6 gy 2 17 5 & 41 1 39 102 103 104
g 10 8 4% 9 8 8 11 11 11

10 10 25 3 25 10 10 25 25 15 15 15
2

Quadrat size(m) 1 1

Dati Y g9

1 2 2 33 3 20.50.5 1

(S

Height of herb beevdtm) 004 g.40.40 0.4 0.5 0.5 0.8 0.3 0.3 .,30.3 0.2

Coverage of herb laver GO 70 50 RO 70 Ty 70 7o 30 70 10O 70

Nnmber of species 5 3 1 4 3 3 3 3 2 1 3 3
Limonium letragonum 3.3 22202 2.2 2.0 _»31}”4 + 4 —] .

Atriplex gmelini N A ?1.1 + } 1.2
Suaeda japontica + + + + . ]]iiv:’—gii_lj + - 2.2
Zovysia stnicu + 3.31.4 1.4 1.4 3,3' . . + + +.2
Artemisiq fukudo . . . . . . . . . ‘-_1_‘4—%#3_37{ ‘

Other companion: Cuidium juponicum(b).




Table 6. Species composition of Cnidietum japonicum Ohba et Sugawara
1978(A), Lyisimachio mauritianae-Saginetum maximae Ohba
et Sugawara 1978(B) & Sedum oryzifoliae Ohba et Sugawara

1978(C) -
Vegetation unit A | B I C MJ
TQuadrat No, T 9p 28 29 26 24

Data 9 10 10 10 10

10 18 3 3 3
Quadrat size( ™) 1 1 0.5 1 |

X X X X X

1 0.5 0.5 1 1
Height of herb laver(m) 0.1 0.2 0.4 (.3 0.1
Coveragre of herb laver(%) 30 10 30 30 5
Number of specices 6 5 5 3 3
Cnidim japoni cum B 2.2 2.2 : + +.2
Fxmbristylis ferruginea var. steboldii 2.2 2.2 | +
Calistegia soldanelly + + +
Chenopodium virgatum . + | +.2
Scilly scilloides . - +.2 . +
Lysimachia mauritiana . Y ‘_3_3__~ . +.2
Limonium tetragonum T2 . 75_3 2
Sedum oryzifolium . + . +.2 1.2

Other compinions: Hedvotis biflora var. parbifolia(26), Peucedanum

Juponicum(28).



Table 7. Species

composition of Calyslegia soldanella - Vitex rotundifolia

Quadrat No. 31 32 35 36 27 40
Date 10 10 10 10 10 a
4 4 3 3 3 10
Quadrat size (n) 3 2 0.5 2 2 2
X X X X X X
3 2 1 2 2 2
Height of herb layer (m) 0.4 0.5 0.4 0.4 0.7 0.5
Coverage of herb laver (%0 95 90 90 80 100 a0
Number of species 17 5 ] 10 10 7
Calystegia soldanella 4.4 +.2 . 1.1 + +
Vitex rotundifolia 2.2 4.4 . - 4.4 5.5
Setaria viridis var. tachyspachys - . 2.2 + . -+
Lathyrus japonica +.2
Scilla scillodes . . . . +
Paederia scandens . + . 2.2 +.2
Rosa wichuraiana ; .1 : . . +
Imperata cylindria var. koenigit . < 4.2 . +
wedelia prostrata . . . . . +.2

Bidens bipinnata

Humulus faponicus +.2 +
Cynostemma pentaphylium : . . + 1.1
Corydalis heterocarpa var. japonica . . . 4.9 1.9

Clematis mandshurica

Achyroanthes japontca

Oxalss cormculata

Artemisa princeps var. ortentalts . . .

Tetragonia tetragonoides +.2 . . -+



community

42 47 5] 50 51 52 54 56 57 80 32
9 9 9 9 10 10 10 10 10 10 10
10 10 10 10 13 18 18 4 4 8 3
2 2 1 2 2 1 2 2 2 1 !
X X X X X x X X X x X
2 2 2 3 2 1 2 2 2 1 1
0.4 0.5 0.2 0.5 0.5 0.5 0.4 0.5 0.5 0.3 0.4
80 90 70 100 70 95 90 95 60 95 95
4 1 4 10 5 4 9 8 10 10 7
+ - 2.2 1.2 2.2 +.2 + + + +.2
3.3 4.4 4.4 4.4 3.3 + + 2.2
+ 4.2 + + +
2.2 3.3 + +.2
: + + +
+ +
. . i 2
: +
+.2 +
+ + 4.4
+ 4.4
-+ 2.2
+
2.2 + .
+ + +
+.2 +
+ +

1.

83
10

+.2



(continued)

Quadrat No 31 32 35 36 37 40
Date 10 10 10 10 10 9
4 4 3 3 3 10
Quadrat size (m) 3 2 0.5 2 2 2
X X X X X X
3 2 1 2 2 2
Height of herb layer (m) 0.4 0.5 0.4 0.4 0.7 0.5
Coverage of herb layer (%) 95 30 90 80 100 90
Number of species 17 5 8 10 10 7
Aster hispidus . . +.2
Cytomum falcatum . . . - . +
Lysimachia mauritiana
Commelina communi's +.2 - . . +

Archraxon hispidus
Cocculus trilobus
Persicarir senticosa
Xanthium strumarium

Sonchus brochyotus

Other companions: Ampelopsts brevipeedunculata var. heterophylia(57),
11a(36), Justicia procumbens (56), Messerschmidia sibirica sibirica(31),
tortilis var. geortngit (35), Low'cera japonica(51), Zoysia japonica (37),
crispus (500, Fuphorbia vsula'56), Carex boottiana’ 355, Angelica ‘tapmmic:

mutiflora ().




42 47 8 50 51 52 54 56 57 80 82 83

9 9 9 9 10 10 10 10 10 10 10 10
010 10 18 18 18 4 4 8 3 3
2 2 1 2 2 1 2 22 ! 1 3
X X X X X X X X X X X X
2 2 2 3 2 1 2 2 2 1 1 3
0-4 0.5 0.2 0.5 0.5 0.5 0.4 0.5 0.5 0.3 0.4 0.4

80 90 70 100 70 95 90 95 60 95 95 90

4 11 4 10 5 4 9 8 10 10 1 11
- T
i1 .
+ +
+.2 . .
- -
+ 2.2
+ |43
. 1.2

Erigeron canadensis(80), Artemisia capillaris(35), Hedyotis bifora var . parvifo-
Joysia macrostachya(37), Fimbrist viss ferruginea var. sieboldis (35), Cymbo pogon
Clehnia Iittoralis (57), Digitaria sanguin.lis (57), Euphorbia jolkini(82), Kumex

C36), Chenupodium album var. centroubrum (36, Palturus ramosissimus ( 38 ), Rosa



Table 8. Speeies composition of Wedelio -Caricetum kobomugi Ohba, Miy-
awaki et Tixen 1973(A) & Wedelio—Ischaemetum anthepr—
oides Ohba, Miyawaki et Tiixen 1973 (B)

Vegetation unit !4y7~‘ A | B |

Quadrat No g 10 20 12 14 2 13 22 30 11

Date 10 10 8 10 10 9 8 9 10 10
4 4 25 4 4 10 25 10 4 4

Quadrat size(n?) 2 2 2 2 2 1 1 1 2 1
X X X X X X X X X X
2 2 2 2 l 1 1 1

Height of herb layer (m) 0.4 .4 .3 0.2 0.2 .2 0.5 0.2 0.3 1.2

Coverage of herb lawver(%) 90 95 95 a0 50 *0 40 30 80 70

Number of species 7 6 6 5 3 6 6 4 2 4

Vitex rotundifolia (44 +2 44 44 4.4 +

//aronf:!;;ta cylindrica var. 1 n 1.2 4.2 .

Ischemum antheptoroides B 1.2 - + + + . . +

Calvstegia s2ldanella + P~.2 2.2 '

Wedelia prostata . . . . . 4.4 : +.2 3.3 4.4

Carex kobomugs ' J ; ' 1AT 3.3 4+ 1.1 t

Zoyvsta macrostachya +.2 + : 2.2

Ixeris repens . . . . . . . 2.2 . 2.2

Evyigeron canadensis + +

QOenothera lacinmiata 1.4 +

Glehntia littoralis . . . . . - -+

Other compoanions: Artemisia capillaris (20), Setaria viridis var. pachystachys
(30), Zoysia sinica (23), Aster hispidus (18), Atriplex gmelini(11), Fimbristyvlds
ferruginea(23), Peacderia scandens(9), Themeda triandra var. japonica (191,

Hedyotis bifrora var. parritorial23), Rumex crispus (100, Rubia cordifolia var.

pratensis (9).




1. TRERE

1.1 & 5w 7| B¥%(Lactuca indica var. laciniata community)s} o 93+ BE%(Dunbaria
villosa community), Table 1.

o BEES 915wl 7| (Lactuca indica var. laciniata) % o] -3-(Dunbaria villosa), =%
(Prunella wulgaris var. linacing) 50| {S@@o 2 @55 v], wl(Imperata cvlindrica var
koenigii), .A}e|(Pteridium aquslinum var. koenigii), 3 (Miscanthus sinensis) Fo| B
e Hillele HET2 A4 classe| o orderdd] b= B¥iEelch

koo 7] BEREL oS 7)(Lactuca indica var. laciniata) 3 @55 e vl oA Bt
fhkdel] i Blekd BREEe] HE L abelsb st 2w Soloh. BRE of & s v
(Imperata cylindrica var. koenigin .t} 2] HIRFES] BT ubx| ot}

o & B%L o - 3H Prunella vulgaris var. linacina), #}2|(Lespedeza sp.) %0 & &4
w o) Table 18] 8% 2 Azt x|l [UBlghe},  w|(Imperata ovlindrica var.
koenigin), ™ F(Centella asiatica), >+ W (Miscanthus sinensis), 3 A 3| (Cirsium japonicum
var. ussuriense) o @EEE o WK glom, o] HRE E19%9Sl #Hst o
A shxlub, sbarGel o] BEEIRE JRISkA ik ol Sbaitwl 7] BEEe] Hal 4
Aol HBLehaL, of 93 BE-Z Rob A2 Hildel WBlshr] AlFsl Ao Meln
Fra970), H1968) F-& o A A5 ubalste] S 3o
o, & #E SR, AAE sk ol ool FoskE el 450
WS ol BEO R s, fel fFateldd hel—waelm
fraleh.

Aol o BE%EX diol = AbukeRe] w7k wEsted kel st frske] 271 E 6ol

b

oot Rl " A gAekan Qleh

shott

i
Al gl ekl 2of 2
&

1.2 % BE&(Themeda triandra var. japonica community)s} 2be] BEZ(Zovsia japonica
community), Tabel 2,

o BE25-S L (Themeda triandra var. japonicaa), V7] -2 (Botriochloa parviflora),
A S (Cymbopogon  tortilis var.  goeringin)9}  Zbvl(Zoysia japonica), 8} o|(Digitria
sanguinalis), 2 v} el Q) F(Smilax china), ¥ 2lo|(Lotus coniculatus var. asiaticum) %) &
ffE o v Brhrsled bl ) (Miscanthus sinensis), w|(Umperata cvlindrica var. koenigit), 374}

) (Preridium aquilinum var. koeniginy, 3 A A (Cirsium japonicum var. ussuriense)7} orders)

— 33 —



class®| fEpige) ) alliance?] B vl o) (Lespedeza cuneata), &) 8| % (Artemisia
Japonica) “g¢|ch.

Ha BETEL S (Themeda triundra var. japonica), VES. 7|54 (Botrichlora parviflora),
4 %5 4 (Combopogon tortilis ~ar. gooringii) “$<| PERUEEO ¢ sl ol Bifke] BT obe
RO fEe) B A os ol s Al o, ol fEEo Biirslc #fion
welch, of B aelae] mEsh BEL Fovi wl, ol el WHE L il

2hv) BEES A c)(Zowia japonica), ¥ 2| WM Luzula carpidata), ¥ = wbo|(Lotus coniculatus
var. asiaticum), A el e) @ F(Smilax ching) %] [EgEo L s ], o B o
A classe] b4l <4 % order. Al alliances] ot BEelvl LRI BEMES
2Ll (Zovsia japonica), ) S| RMH(Luzula carpidata), ©F =% (Potentilla fragarioides var. major)©.
T4 o) Biithell 4 Kol B %E (raked xml gbel, anehel B ERvE Bl b
W) ol 2] sl Ttow. 1962 Suganuma. 1966 &%, 1968), kH1968)3 B(1869) Fo|
Ay Feel skl el ol Sy el B th-etbe W S A
MErTabbE #Ael fhabol, R BEARSE oleidl BRI T K@D Ry bob
bRy B fENEfEel HgbAon Rk dlow Maluh

1.3, HE8E%(Prunella vulgaris var. linacina community), Table 3.

e) BETEL TE(Prunella vulgaris var. linacina), #}e\(Lespedeza sp.), ¢ Z(Sanguisor-
ba officinalis), ™ 5% (Kummerowia striata), T-AH Sophora flavescens) F&| EFfEO - &
sl o), odaf, aalel= order. class®| @l Alw| % x|, 7S FE
alliance®| {E# o] ch.

IPETEC R EHie] wldked o3 A F (Cirsium japonicun var. ussuriense), SF#|E(Poten-
tilla fragarioides var. major)), 53 Prunclla wulgaris var, linacing) Fo| GEFHECE I
s elel ARl g kS R G e s, TR
B ol wlsled !Hfﬁf’éﬁ?"} R IR F LR & 1o B I B S e SRt B

sl o g4, vk éle] ol el al BEE S fEra] Ao Wl A E A Combopogen

'

tortilis var. goeringin sk 715 ( Themeda triandra var. japonicay®) Fednl v = fiie] (21
o, ho) 4 E. EEHFSL 'rolz) 7 ol
bkl el BEHEE ol sl

e Aty ee % . Table 5.
S RS- s ubsiel 2kl futdol] dieb - WTHEEFolvh. K
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froll A BEGUED HEES iRe Abvl s BERfo) A Al n oY fEmER ol
I73-1/724 5 A7lch, 1 HlHe| 51483 Felsb ded oo, wejop 7
2ol Aol dv Axol whel EH: @@ cheAl Jehvdam 9gich

A FRERT Table 5oF 3bo] S8 F1979)c] 83 BEMITE WG
HEvhe iy el Xagow, LB @E@fEe] A2 A (Limonium
tetragonum), 7}-=7H = 2ko|( 4mp1pr gmelind= T2 Ao Z(Suaeda japonica)2} BEE-SL o)
Zar elelc}, nHM Ohba(1979)= A & % (Suaeda japonica) S i) T} 3(Suaeda martima) %
TR IR Ao welof of BEKL EEiEo] N A (Limonium tetragonum), V=7
Aol (Atriplex gmeling), A ® F(Suaeda japonica)d) BEO L Bl LRErT H
frafsh LEsE o, BiAM ST E Aol 4 Aalc] BES EEM fEiyhol
A ulana) o] FEE| AL fgKe) of gho] AL el 4 g FHSIT <l AAA B
-2 1Z# ]l A 7 (Limonium tetragonumyo) 3. 1. 2| 2] HIHEES MR MO T Yol
A FEE % A ghel

A N A FNE HE g 4 Ze] 2 BEE(Artemisitetum fukudo Mivawaki et
Obba 19690 fRfES BEiTehsd ol of BEES WMNES] AX fEhe] 4= s
AW, HE g EEe] v s ﬁzﬁw‘ﬁ} B e GE Mt sl 2
A Fel 5] Aslo] ol 2ol 4 iﬁﬂ"% B OMBES olv1 v Ho) Hrel
HOE BEEE Mhh BUE RS Aoz d AK RFELE LR fF

2.2, @Ew Mt fEmEEE. Table 6.

of AT BEGHE Ml Bl A EEHshs B%o L 11 weksk Wy}
friesel ol Bl A slol ol K] ek A wholy she | #tREel) = o ok
AR, BtEekel HOl Al Welsh MO R ERES abel ERRE Bl E o
o kit MHE = 30% winbo R uF oo N 4} &b 2 Cnidium japoncium), "8 7}
AV =od(Lysimacia mauritina)e| fEE Sl S v|4}e] class(Saginetea maximae Uhba
et Sugawara 1978)f] -eha= M 4F Al 2} gE&(Cnidietum japonicum Ohba et Sugawara 1978),
w i FHFHCSedum oryzifoliae Ohba et Sugawara 1978.), /A 7] 403 PEHE(
Lysimachio mauritianae - Saginetum maximae Ohba et Sugawara 1978) 0 & [
Slglek, A apabzl BEE-E EEREC]l WAL (Cridium japonicum)e| 31 0) 5 4] 73
oA kel el Algh Aoel S1ASke, we el B mgtol ot
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§¥(S€dU’;2. orizifolium)o] 1L 7R ApAb 2L B Bl ske] f-7)Eo] Bl A= Hhaoll A £F
Sooleh. AmbA Al BEES EgfEe] A7balFadold ool B v slo] 4

o 5% welm Sleh

2.3 EOEM fEeE% . Table 7.

ol BEE-L HEEo® dol fulell ekl L | HiEE Neof =g Relsh &
o] Hal tiEo|od, fifEe] AEo] R W oo}, S| olFo] Mo iy
ol & BRES fx4A Tl Aol E(Calystegia soldanella)o| o] el e

Wl oo Aol Z(Calvstesia  soldanella ), -7v] 7| V5-(Vitex  rotundifolia), 78 S+
(Lathyrus japonica) | @i (Eflo] = HIFHE] %i/P sohe HEs Aok ol s
ol bAe] o) Foluk f4 S whAdha, BAEE G 4vle] B e ok Rl

o sko] ziy| alde)l Ao® MWelw, A %k—?‘(l,athyrus japonica), ‘}olZ(Indigotera
1

pseudo—tinctoria) Fo) 3 ilAl Tpfchar olal o 7| eketel(Oenothera laciniata)7} T8 75 M &L
o 4Gt akeleiel il 4 KBS @ BES ol T algel sl

2.4 BRI MRS Table 8.

B ST} wpeke] o3 Zefe] el o] Alshd ofeigh ghdol 458t
2 sslel B e e A Wk el

FES] BmEne AuE
1973)0ll A3kan oo, o] class®| B A8y (Lveris repens), M2 (Glehnia
littoralis)o] b, & (1983, 19840 AGEsE FEES] PluEmAE AN 4 Frela
orders #4519 =0l o] 4= Ohba(197w) % A AR o 2lshin elol A YY)
o) izt FEEHEE s FUGE L v vola vl A BESER Telvl—o B
o MFEE el R ﬁ}f%‘(\’\edclm -Caricetum kobomugi Ohba, Mivawaki ct
Tuxen 1973 )8} & fjell §12l b, -3 e =g ue) <hn B fUipirs] L
BEE O w4 BN 2bE (Carex kobomug), 7N uba] (xeris repens), Aol Zo(Calvstegia

rotundifolia)e] T A sA G A ek o) ol A fisbar cn wfFeal M #] doe) (Lschaemum

class(Glehnietea  littoralis. Ohba. Mivawak: et Tiixen

anthephoroides), W\ (Imperata cvlindrica var . koemgin), = v] 71 (Y itex rotundifolia) Lol (ERLSH=
SHL AR il Aol BT o] Aheki E -} s s thel BHEC Polygono
polyneuron - Atriplicetum gmelinii Ohba, Miyawaki et Tiixen 1973 ol o} &}od
washel o], K BE B o) dubel FPolgonum polinewrom2- of 1 1Al LA



of FIE EEEPEEOZAC] RES fEatsh U ashetn Bpxlch

L o] #58oll 4 @Bl RS #1928, B %1965)3 o] BiEEA
ElEES A el vobs Ego R e Aeldl ojsld BREMHE Eilhe
7ol epetatelel o ARl

WA E Gl il FE st HHE ERENTS mESHAE Bt
Fig 2,3sF 7t
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i E:3

OB A AL W B Ee R BEE S sl S
stof EHEsHEL
Wi HEERS BARET FT RS bk 2o

1) LRERE
& AEMES wolal, A, Tape], A E Fol el ol classell st
of | Herel f7shed 4is i #bel allianced] fob BEEol HIFehi A%l

20 EEE
eI A 2he] class, el abe] class. AubFE classe @ e, 2o

epES FE BY dkdd mme Tl sksich
3) MEEARE vhS b
(1) iREmE

Miscanthetea sinensis Miyawaki et Ohba 1970
Miscanthetalia sinensis Miyawaki et Ohba 1970
Miscanthion sinensis Suz.—Tok. et Abe 1959 ex Suganuma 1970
(1} Lactuca tndica var. laciniata community.
9" Dunbaria villosa community.
3) Themeda triandra Val. japonica community.
(1) Prumella vulgaris var. linacina community. Zovsion japonicae Suz.—
Tok. et Abe. 1959 ex Suganuma 1970
(5) Zoysia japonica community
(2] iR

Juncetea martimi Bg.—Bj. 1931
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Zoysietalia sinica var. nipponicae Mivawaki et Ohba 1969
Zoysion sinicae var. nipponicae Miyawaki et Ohba 1969
(1} Zoysietum sinicae var. nipponicae Miyvawaki et Ohba 1969
i2) Limonietum tetragonii Miyawaki et Ohba 1969
{31 Artemisitetum fukudo Miyawaki et Ohba 1969
Saginetea maximae Ohba et Sugawara 1978
Setario pachystachyos—Saginetalia maximae Ohba et Sugawara 1978
Setario pachystachvos—Sasinion maximae Ohba et Sugawara 1978
{1} Sedum oryzifoliae Ohba et Sugawara 1978
i2; Cnidietum japonicum Ohba et Sugawara 1978
(3; Lysimachio mauritianae~Saginetum maximae Ohba et Sugawara 1978
Glehnietum littoralis Ohba, Miyawaki et Tiixen 1973
Glehnietalia littoralis Ohba, Miyawaki et Tiixen 1973
Caricion kobumugi Ohba, Miyawaki et Tiixen 1973
(1) Wedelio—Caricetum kobomugi Ohba. Miyawaki et Tiixen 1973

(2; Wedelio—Ischaemetum antheporoides Ohba, Mivawaki et Tiixen 1973
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