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Characteristics of the Imperata cylindrica var. koenigii-Evigevon
annurs Community on the embankment slopes

Abstract

The Imperala cylindrica var. koenigii type grassland has been greatly increased on the embank-
ment slopes where cutting is carried out two or three times per year. In order to understand and
determine the distinct compositional characters of this grassland type, phytosociological studies were
conducted on the grassland slopes of embankments at eight localities. From those studies, it has
become clear that it is more reasonable to distinguish these embankment grasslands as a new
community from the Miscanthus-Zoysia type associations because of the presence of Evigeron annueus
et al. and should be divided into two seasonal lower units. One, the Vicia tetresperma lower unit that
is characterized by therophyte (winter annual), appears in the spring: while the other, Acalvpha
australis lower unit that is, characterized by therophyte (summer annual) appears in the summer and
autumnn. Other distinguishing contrasts between this new community and Miscanthus-Zoysia type
associations occur in the life-form spectrum, the phytosociological spectrum and the ratio of

naturalized plants are distinctly different.

Key words: effect of cutting, embankment, grassland, Imperata cylindrica var. koenigii,

phytosociology.
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Fig.1. Cross section of embankments.
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Fig.2. The locations of the study sites.
A: The Kizu River B: The Hyakken River
C: The Yoshino River  D: The Niyodo River
E,F: The Hii River G: The Oyodo River
H: The Ayakita River.
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Tablel. Summarized table of Imperata cvlindrica var. koenigii- Evigevon annuts community
Community s ! | I ! I
¥ 1 I 1
Aspect } Spring | I Autumn —
Locality A B C D E F G H A B c D E F G H
Number of releve s 5 5 & 6 8§ 5 5 5 5 5§ & & 5 5 5
Differential species of Imperata cylindrica var. koenigli-Erigeron annuus community
Imperata cylindrica var. keoenigii Vs ¥z Vi V3 VY3 Va1 Vi3 V2 ¥s Vs Va V3 Vi Vi Vi Vi
Artemisia princeps Vi Vi1 V) I+ Y1 Vi I Vo Voo IVy D00 TII0 ¥ @ 54 - ¥
Equisetum arvense IVz2 Y4 Va3 IV - Vs Va vy Iy V1 V2 Vi - Vi Vi 1.
Arundinella hirta i v 1 - 1+ Vi1 II. V1 llh ¥i1 Ivi - I+ vz Y1 Y1 V)
Vicia angustifollia 111 Ivy V& FII+ V1 - V1 I1n Voo Ve Vi IIs IVe - I+ I11s
Erigeron annuus v - Vi Vi I+ Vi Vv Iy vi - Vi Vi o T+ IVe Vo
Oxalls corniculata I+ L1+ - Vo - II+ 1111 v I+ Vo T+ Vi TI+ ¥ - v
Lysimachia Japonica . Iy V1 II+ ¥+ II+ 1114 1104 i ¥ ¥V IVe - 111+ 14
Rumex acetosa ¥i1ithh Vo I+ ¥1 V1 Vi v - Vs T4 vy - 1+
Cirsium Japonicum . Vi o [T+ 1111 V1 Y1 V2 . Y1 IVe T+ 1+ Va4 1V
Erigeron sumatrensis - Yz ¢ T+ IVe T4 T4 = IT+ V& 14+ - . I+ I.4+ 14
Ixeris dentata . Vollll 1¥e V2 Vi 1. . . ¥ otle tve - I+ 1+
Solidngo altissima I+ 11 III+ Ity 11+ - I+ - 11 I1T+ IV1 iV - . .
Miscanthus sinensis I+ - W, vz 11 11 - m B . Ve IVt - - LA
Lespedeza pilosa . - . . Y1 ¥ llli I 11+ . 1+ ™1 I+ Vi1 11
Lotus corniculatus var, Japonicus . LY Va Voo . I . . IVi Vo 14 I+ 1l
Luzula capitate ¥i1 vy . Vi ¥+ V1 ¥V Iv1 - . Vi IV - .
Viola mandshurica - i . Ve - Vi Vv - I+ Vs T+ ¥V V)
Differentinl species of Vicia tetrasperma lower unit
Vicia tetrasperma I+ Tlle I¥s 111y V1 Vi T . . . . .
Veronica arvensis Ve Vo Vo Ve - ¥ - v . . ' - . . .
Briza minar Vs v Ve 1+ Ve V¥V ’ . . .
Cerastium glomeratum Il 114 ¥4 - I+ 11+ . N .
Agropyron racemiferum I v - IILs TI+« 1114 ' . " .
Trisetum bifidum I+ 1L Vi llle - I+ » ' . . .
Sedum bulbiferum . v . . . - Vi 11 . ' - .
Veronlea persica I+ 1¥+ - | 3 P . . .
Festuca myuros [1+ V) T+ . . . - . . ' . - .
Graphalium affine . T+ - Ve - . - . . . . . '
Sisvmbrium altissimum vs . . . . 11 - . . -
Differential specles of Acalypha australls lower unit
Acalypha australis 1+ - . [+ . - I Y1 IV T4+ IV I1e 1T+ L & 1IVe
Sotaria glauca - -+ . . - . - . IVvi Il v+ Y1 1+ Il2 - ‘
Justicia procumbens var. leucantha . . [Te = . . . T+ - Vi v - . [+ 11+
Phyllenthus ussuriensis . . . - . . . - N ITs Tih ' I+ Il
Digitaria adscendens L ¥ § T . . . - . I+ 11s I+ - . . - 11+
Paspalum thunborgii . . . . . . . . . [P SO § ' I+
Setaria fabert . . . . ¥ fle - . - .
Phyllanthus vurinaria . . . : v 1.
Companions
Zoysia japorica I+ - - . v - 1T T 14+ - . . Vay Yz Vs
Trifolium repens . . Vs [11+ 11+ - Is - . I+ Y2 Vi Il - . .
Rosa multifiora [y T+ - . Tis Ity - [IN . |5 S I+ - . © T1Is
Youngin jepenica . . ¥V Il I+ Vi1 It = Il I AR £ % 5 S
lLactuca Indica var. laciniata . v - 114 I+ - I vi - 1 - - I+ I«
Commelina communis 1+ - . ' . - . I+ T+ . I+ 1+ I+ - I1+
Calystegin japonica Ve - . d . - I+ 1IN T+ -+ It - - I+ I«
Picris hieracioides var. glabrescens 1+ Il 3 IVe IVe . I+ -~ . Ve Vo o .
Asler ageratoides var., ovatus - - . II. V1 [1 V1 . . . 1T+ - . Vs
Hydrocotyle sibthorpicides . ' Vi Y4 Va1 - ‘ . g - Vi 1T+ V1 o
Rubus parvifolius . - - ' I+ TII1 T+ ¥ ¢ . - ' ' 1y - . '
Erigeron canadensis iy v - . . . . Ve ITle o - - Ifs 14
Polvgonum cusplidatum 11 - . ITs . ¥ 2 . . . Wy 1y - . ¥
Geranium carolinianum . Iy ¥+ IV - 1 1111 . . 11+ ' . . -
Renunculus Jjaponicus . . . . I« TI1+ ¥ . . : : Tis [ s
Galium spurfum var. echinespermon 1+« - Ve - I+ - I ITls - ' . . - . -
Trifolium dubium . T+ IVz vy - 1+ - . . Ve . - . .
Indigofers pseude-tinctoria . . . g 1+ T+ I . . . . s - 1+
Viefa hirsuta ’ T I I+ - v T+ - . . . .
Potentilla kleintana . Vi - . ITI. I - . 111+ . I+ -
Lespedeza cuneata . . . . Vs - J§ P . . . . V1o [
Kummergwia striata . . . Ve . 114 . . . 1 - . Ive I 4
Centella asiatica . . « I Il+ 11 . . . . . . I+ Ils
FParaxacum japonicum L3 U I ST . . 4 . I+ IV . . . . .
Galium gracilens - Y1 ¥+ 111+ ' i . . Vi - . 4 .
Poa acroleueca . Vz ¥V o . . I ' . vi o - . ' -
Dianthus superbus var. longicalyveinus 11+ - - Wy Il - . ' ' . ' Vi - . -
Clinopodium gracile . 14+ - v o- . - 1. - . I+ ¢
Spiranthes sinensis 11+ . - . 1In . 1. - ' -
Paederia scandens var. mairel . . - . T+ - N 1+ ' ’ . ' I+
Miscanthus sscchariflorus . I . I+ - . . . - . - - . -
Ampelopsis brevipedunculata . . - . . Ir - I+ . - ' ' I+ ‘
Cynodon dactylon . . . . . [+ . . 11+ - e - .
Ajuge decumbens . . ' . I« - . 11+ 11+ - . . -
Cyperus cyperoldes . . . . . - I+ . We V.
Trigonotis peduncularis 14 LI+ . T+ - - . ' .
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Table 2. Biological spectra of the seasonal aspects (lower units) of Imperata cylindrica
' var. koenigli-Erigeron annuus community

Phytosociological spectrum® (84) Life-form spectrum** (%) Naturalized

Locality Aspect - plants

FL CH MI RO PH AR BI GL undefined Thw Ths G H HH Ch Ph ratio{%)
A spring 6 14 2 2 2 74 B 8 18 30 2 2 A 34
autumn 10 8 3 3 3 75 20 23 28 25 3 3 25
B spring 2 212 2 2 2 77 0 7 12 37 2 2 26
autumn 3 6 13 3 3 72 g 22 22 3¢ 3 9 16
c spring 6 9 3 82 41 9 44 3 3 38
autumn 6 8 8 3 3 72 22 25 11 31 8 3 28
D spring 5 16 2 77 30 11 11 43 2 2 23
autumn 14 12 2 5 67 7 33 12 44 2 2 9
E spring 2 21 2 2 4 2 64 21 13 60 6 21
autumn 2 7 19 5 2 2 63 5 16 9 56 5 9 12
F spring 4 15 4 2 2 72 17 2 9 48 2 2 20 17
autwmn 3 10 17 3 3 59 17 10 17 48 3 3 14
G spring 2 4 17 2 4 72 26 17 47 2 8 21
autumn 3 18 3 3 73 15 18 12 52 3 12
H spring 2 5 17 7 2 68 23 7 17 37 3 13 13
autumn 9 17 4 2 67 g 17 17 41 2 13 9

*PL: Plantaginetea majoris; CH : Chenopodietea; MI: Miscanthetea sinensis; RO: Rosetea multiflorae;
PH: Phragmitetea ; AR : Artemisietea princepis; Bl: Bidentetea tripartitae ; GL ; Glehnietea littoralis.

**Thw: Therophyte (winter annual); Ths: Therophyte (summer annual); G: Geophyte; H: Hemicrypto-
phyte; HH : Helophyte and Hydrophyte; Ch: Chamaephyte ; Ph: Phaneraophyte.
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Table 3.

Summarized table of Imperate cvlindrica var. koenigii-Evigeron annuus community and

Miscanthus-Zoysia type associations

1 : hnperate cylindrica var. hoenigif- Evigevon annuus

community

1 : Vicia tetrasperma lower unit

2 1 Acalypha australis lower unit
IIl : Caricetalia nervatae

6 : Centello-Zoysietum japonicae*

7 : Geranio-Zoysietum japonicae*

II Miscanthetalia sinensis
3 : Themedo-Miscanthetum sinensis*
4 : Arundinario-Miscanthetum sinensis*
5 : Saussureo-Miscanthetum sinensis*

Community I I
1 2 3 4 5 6 7
Number of relevé 40 40 29 79 43 64 66
Differential species of Imperata cylindrica var. koenigii- Evigeron annuus community
Evigevon annuus v iIwv « I - LS|
Fquiselum arvense VvV IV o« » s <1
Vicia angustifolia w IV - - - .
Rumex acelosa wm -« - - r
Solidago ailissima I II L v
Character and differential species of Miscanthetea sinensis
Potentilla frevniana - v v o or I
Potentille fragarioides . -« I 1II D §
Pleridivm aquilintem var. latinsculum P 1 Iviviv I I
Avrundinella hirta mimw v v Vv 1II IV
Imperata cylindrica var. hoenigii v v Iv 11 - vV o1
Cirsium japonicumt v m I v Iv I I
Miscanthus sinensis m m v v v Il It

Character and differential species of Arundinello-Miscanthion sinensis and Miscanthetalia sinensis

Solidago virga-aurea var. astatica
Gentiana scabra var. buergeri
Patrinia scabiosifolia

it
II
I
I

I

.

a v v i I
I v v 1 1
ommom v - 1
I miIim 1 I
I mv 1

S | vV VvV
I Iv I IV
L | | I
LI | A"

m 1l

Adenophora triphvlla var. japonica i
Lysimachia clethroides .
Character and differential species of Zoysion japonicae and Caricetalia nervatae

Zoysia japonica i1
Ixeris denlata 11
Luznla capitata v
Ranunculus japonicus il
Hydracotvle ramiflora

Gnaphaliom japonicum i
Polygala japonica .

v
I .

<« I 1 r 1l
r
\Y

I
I I iInw

*3, 4, 5 & 7 are cited from Itow (1974}, 6 from [tow (1975).
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Fig.3. Biological spectra of each community.
Ratio of character species of Miscanthetea sinensis
and Chenopodietea (A), life-form spectrum (B) and
ratio of naturalized plants (C) are according to the
number of species. The legends in A and B corre-
spond to those in Tahle 2. The community numbers
correspond to those in Table 3.
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