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Phytosociological study of the Phaceluruetum latifolii in the tideland estuary. Keiichi Ohno
(Graduate School of Environment and Information Sciences, Yokohama National University,
Yokohama 240-8501, Japan). Papers in Commemoration of Prof. Dr. Shigetoshi Okuda's
Retirement : Studies on the Vegetation of Alluvial Plains, 61-68, 2001.

In this study, based on analytical results of the phytosociological study and ecological
research results of studies regarding the distributional chracteristics of the Phacelurus
latifolius community and environmental factors of its habitat, a vegetation taxonomic system
of this community was reviewed. Ecological research results in Koajiro in the Miura
Peninsula, Kanagawa Prefecture, it was clarified that Phacelurus latifolius is salt marsh
vegetation whose community grows in locations in such as tideland estuaries in aerobic soil
conditions in brackish water areas. An examination and comparison of data regarding the
Phacelurus latifolius community demonstrated that in relation to Phaceluruetum latifolii,
Phacelurus latifolius was the character-species. As lower units of this association, five
subassociations were newly distinguished. In addition, each subassociation was respectively
divided into typical variants and variants of Phragmites in the lower order. As the upper
unit of the Phaceluruetum latifolii, a new alliance with Phaceluro latifolii-Phragmition was
recognized that determined the arrangement of salt marsh vegetation occurring on tidelands
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having aerobic soil conditions.

Key words: brackish water, Phaceluruetum latifolii, phytosociological study, salt marsh

vegetation, tideland

& U &

74 7 (Phacelurus latifolius (Steud.) Ohwi) i
VNPT RRRE DA AR DOEERT, W7 7LD
W2 HEEEYTH D, BETE, WlhodbimEis
T, R ERAKNBRETIC S 2 TREEED
WM EE T2, 747 VBRI 4EEET
5 (KI 1983), 205 P EREIAMHT 2
Phacelurus digitatus &, HEDODT7TA 7 L8 D,
Cakiletea ® Ammophiletea 7% & OHFEER i © WA
BELTEELTWwS (Horvat, Glavac & Ellenberg
1974).

HEROTRICE LSRR T 2 74 7 ¥ 2 IR
ELTC, MEUHSENLHEESELRICT 2 1ORE
5 (Miyawaki & Okuda 1972) <, #5i%, HEE
EMENBOTBIE 2 A 2 S EINFOMEOREICE
BT 537 A7 BERELZ T A7 VL
Phaceluruetum latifolii Miyawaki et Okuda 1972 & L
CEH L. Z0B, Holk74 7o gL a VBN
Phragmition W. Koch 1926, 3 ¥ # — & —:

Phragmitetalia Tx. et Preising 1942, 2 & 7 5 A :
Phragmitetea Tx. et Preising 194213 T 5.
IOT7ATUREN 2 CERCET 5 LoEXH LM
OMBEFHIBOTCHEKETH S (BIHE 1975, K%
1980, =/ - ¥ 1990, Eiigs 1994).

TA T URRE, REHSENTEREIh T, Ih
T, TEEMEN (BhiEs 1975, BH 1978),
ERREE e REEI (B 1975, Bk 1981),
EFECi AR (B2 1081, B 1981), 2L
THENEZWHEEMERICAEST 2 /AR CREF
2000) 7 ¥, BEEE#HBE L CSMNFE» 5 HE SN
Twb.

INETOTA T LIBT3 R E S22
ESEPPLT, TA T UEEORIT M EREERO
Bz CEEEEHHRE 2. FAXERIEH»
(1975) HBMH (1978) &, ZENFOTELETSY
A7 BEOEFT ML IEEREOSHES QR TR
ZErEoTws. ERBIE (1975) &, 747
DA AETIBE L 2EAS L OBEREEARTE
LT3, ESREREOBER & BAN2EEIRR
LTz,



62

5 LR o7z 2, #il S (Yokoyama et al. 2000,

KEF 2000, ##1lr2001) &, =ZH¥BENMIRKEBOVT,
W & B A AL OBRENT, TBomERt, MY
EEAMEEER L CH TR0 EEOEHE, HBERROE
DREOHE, HEBEOENTZEORELZITY, 74
TURBELZOBENETH I VIERBL S S
Ff£E © Caricetum scaburifoliae Miyawaki et Ohba 1969
L ORI A LN BHEEOTRESIR TTablT) 2HE
THREERICET 3R 2 To T 5.
APRTRE, 747 OHEBLUZOEESRRICET
DR EREN EEE LD B OEEREEN 2 HL
CHEERFEEER L, SHoROFBSHmT 574
T EATEOEMAK O ET 7. S5 ICAHTH,
T AT R OEYSFNENERE, TAT 0%
SER T HIRHEICEET 2RO LB RREEL B E 2
e BT, TA 7 UHEOMESBRRRIC D L THEREE
fTo7z.

o E M O B E

TAT URHEOMESEEROBRE O DI, SE
WY SR RE 2 T i, 7147
FEEDFRIHM T & 2 AN ® L CHFE) R 08 2 fiih
%N, RKOBOIURN, EEEOHEN, AN,
RN ESERTH2., MANRTHET7 47 20
G BT, IR BN ORI B> TR
DHERBIC L DRI NATROBTLMET 20005
BIELMT 2= FRICEE D Easo T flimh e sk
KEBTS. 747 VHEOHIICR T A /4=
ToNPEEE  Zoysietum sinicae japonicae Miyawaki et

Ohba 1969% 7 7 F 4 : Artemisietum fukudo Mi-
yawaki et Ohba 1969 7 & OEEMEAE R4 7 7L
23 LEE L VRO MACEYEES O T B T L
%,

AOE A&

BERE

EH o, BEBEENES X M PIE I FET 2O
TBICBLWTHARELERL, SEHFCTA 7 U
HLHET2ERERE. #ERE LSBT ¥ &H
NoEDFRI BT 2 MEERE R, HEOEEENEE
(Blaun-Blanquet 1964) 2 MW TiTo 7. BiETEILE
WTHHEOTFREANITE S NI TRIA v v E
JhENVELAEHAWTHESANELZT, HEo
RT3 & L IEEEFOFLIIHER 2 RE
UEREZT -7, ZO/BER, 747 BHES
BLAAEREBV T, BRESENT7EHF, KR
SR 3 @i, EERSR)IIT LER, FSEIlc4a
AT, FESEE)IC | o I 60METEERIELN
7= (Table 1).

XA E
REAEFEWITLCEE S, 2EDHTE74 7
VHEOEERO MK L HENERROBERE OO,
TAT7UHELRBRL ZHAERER (Miyawaki &
Okuda 1972, =liE» 1975, B 1975, EMH
1978, FikEiEs 1981, SR 1981, A% 2000) @
NEZ T, ThHXMER DTS 74 7 U HERI
Bb 2 &El420EFHBEER M S (Table 1),

Table 1. The location and the source of data used for the synthetic table (Table 2).

No. Location Reference

1 Tama R. (Ohta—ku, Tokyo) Miyawaki & Okuda (1972)
2  Tama R. (Ohat—ku, Tokyo) Original data

3  Obitu R. (Kisarazu—shi, Chiba) Miyawaki et al. (1975)
4  Koajiro (Miura Peninsula, Kanagawa) Original data

5  Onga R. (Fukuoka) Amakawa ed. (1975)
6  Chyokyo R. (Ikuhashi—shi, Fukuoka) Amakawa ed. (1975)
7  Harai R. (Ikuhashi—shi, Fukuoka) Amakawa ed. (1975)
8  Yasaka R. (Kituki~shi, Qita) Original data

9 Chikugo R. (Chiyoda—machi, Saga) Original data

10 Rokkaku R. (Fukutomi—machi, Saga) Original data

11 Shiota R. (Kashima—shi, Saga) Original data

12 Makishima (Nagasaki—shi, Nagasaki) Itoh et al. (1981)

13  Nishisono—machi (Nagasaki—shi, Nagasaki) ftoh et al. (1981)

14 Maeshima (Matushima—~machi, Kumamoto) Itoh et al. (1981)

15 Tomioka {Reihoku—machi, Kumamoto) Itoh et al. (1981)
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Fig. 1. Zonation of vegetation under the brackish-water environment in the Koajiro tideland in the Miura
Peninsula, Kanagawa Prefecture, semi-schematic and not draw to scale. After Ohno (2000) and
Yokoyama (2001), modified.

1 = Phragmites australis community of the tideland's margin
2 = Caricetum scabrifoliae
3 = Phaceluruetum latifolii
4 = Phragmites australis community of the tideland's back marsh
HEHRRBLUBESEEERDOER
30+ TEETHES & OSCREHEIC & 018774 7 S BRI B
— T 5 A O8DEEREER = AV CHERMEIIER
38 SN, E6l, ZOMEERKEEHEL LT E
‘; 20l DI BATHIEES (Table 2) HERE .
-
e # R & £ =
o=
s 10 TA T HEDH TR
o S
FUdIcbib~ 7 fkic, BLsP=HEBAIHENAT
o7z FBEEO DR EICED 2 £ EXIHRCB L
0 B T, TRICETY 2 FMERAOM O L oARER &

Fig. 2. Salinity in the soil solution of the habitat

of each vegetated area of the Phragmites
australis community of the tideland's
margin ((J), Caricetum scabrifoliae (O),
Phaceluruetum latifolii (@), and
Phragmites australis community of the
tideland's back marsh (B) in Koajiro.
Squares and circles and vertical bars
show means and standard deviation,
respectively. These  values  were
calculated based on the data measured
monthly for one year, and during ebb tide
in- the spring. After Ohno (2000),
modified.

HREIPHEIN2BERIHEALPIZIN TV S
(Yokoyama et al. 2000, X 2000, #l 2001). &
o OMEEELEEZLENBETA T HEDERL
A DU ICE L 7.

Hils offgicld, METRICEL RO 2 L%
ET7 A7 VHEOSHRERS KT ERRIcHZ E L
Tw3 (Fig. 1) 28, T 74 7 S HEDRIIIHLS,
IR I B /KT B 2 L 0w RETEEEREM Lo
FHCRONT VB I EEREL TS,

FhTAT UL BEROBAKET S BYE L O/
Wd Thbld) WhaHEBEREALNDH, THIER
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a: typical variant
b vartant of Phragumites b :variant of Phragumites

Table 2. Synthetic table of the Phaceluruetum latifolii.

A artemisietosum fukudo B caricietosum scabrifoliae C : typicum
a : typical variant

a: typical variant

D : loniceretosum japonicae E : rumicetosum japonici

a: tyical variant

b : variant of Phragumites b :variant of Phragumites

a : typical variant

b : variant of Phragumites

Association i3 o Phaceluruetum latifolii
Subassociation itk2: 9 A | B C | D | E
Variant fafic 3 a | b | a b | a b Ia [ b ] aT b
Column No. HNEE 1 2 3 4 5 6 7 8 9 10
Location* i 6.7 6 3 (3,4,5/4,5.6(2,3,4| 4 4 1 1
8,10 |5,.8,9
12,13 |10, 11
14,15
- Number of releves HERY 2 1 1 7 16 17 2 3 4 5
Mean number of species EHHBER 3 3 2 3 1 2 5 ] 13 11
Character species of Phaceluruetum & TATVBERBHARY
Phaceluro latifolii-Phragmition 7AT IR
Phacelurus latifolius FATY [ 245 15 {5 Y45 Y45-Y5 25 35 445 Y5 |
Differential species of subass—A FRE-AOKHHE
Artemisia fukudo 1 2+ 13
Limonium tetragonum NIYD 11 .
Aster tripolium IS5 11
Differential species of subass.—B ERE-BORESH
Carex scabrifolia A 11 v +j
Differential species of subass.~D FHE-DORHHE
Lonicera japonica AAHhXS 2+t g+t
Wisteria floribunda o 2+t 2+
Ampelopsis brevipedunculata ITEY : 3+
Differential species of subass.—E HBR-EORLHTE
Atriplex hastats HAH BT HY ++ 4 +3
Rumex japonicus LA ++ 4 t-2
Chenopodium ambrosioides FTIRIY . 4+
Rumex conglomeratus FUFHFIHY 3 2
Chenopodium alburn SO 2+
Aster subulatus HKOERHEY 3+t
Agropyron tsukushic var. tr HESTY L3+
Differential species of variant & ERAZSBRY
Character of Ph itetalia & Phragmitetea EDZ Rt Kol Vb YR Fot: |
Phregmites australis 3 1+ v+y - v+ - [8+] - [v+
Companions BfEE
Solidago altissima BAZNTILFIY ++ 47 1t 2+ g
Lolium muttiflorum ES eIN- . . . 3+t L2
Erigeron sumatrensis FFTFLFIXY ++ 2+ 1+
Plantago japonica egATIa . 1+ W+
Achyranthes fauriei e+ 24 /aXF 2+ @O+
Poa annua RAXAIHBES . 243 -t
Bidens frondosa FAJHEA T 2+ 1+ .
Atriplex gmelinii RSN THY 1+ o+
Polygonum aviculare SFv X 2+ I
Bromus catharticus ARLE . 2+t 1+
Rosa multiflora VETAY 17 1+ .
Polygonum japonicum SRISFHHSEF . 212
Pueraria lobata HZ 2+
Artemisia princeps EX . . 2+t
Imperata cylindrica var. koenigii FHY 11 .
Lycium rhombifolium 43 . ++
Paederia scandens var. mairei PN - . 1
Atriplex subcordata NIPHY [ s
Typha anguststa EAHT - - 1%
Akebia quinata TrE +
Cocculus orbiculatus FAIISTT 12 .
Polygonum senticosum RO/ RT A 11
Agrimonia japonica FUsXbx 1%
Erigeron canadensis EALDLAEY : 11
Cerastium holosteoides var. angustifolium ZFIY 1+
Beckmannia syzigachne hX/3TY 1+
Sagina maxima INTY A 1+

* Location No. 1-15, as in Table 1.

HOEFHOTBBERCEEShTYS., Thbb, 2
SEEE, HUTOKDNE MR E TSI LB L
W URKT B kiR &, SRS R S
EFLTWRDINL, 74 7 BER, HT k54
KHIGET 5 2 & 0o HERE I HBRSIREEC S
BIAUMICEF LT 5.

COBRIVEHELTATORED TTADIT, I3
THIZBWTbALN, TATLORERME»L
10-20mDFESCEH LTV R0, L ofEEiR
HTAKOFHE L 723V VEDY SO EE (INER
TREZ30-60emBL NICHE) ihas>TWw 3 ki
LEdlz &R Tw b (Yokoyama et al. 2000, KEF 2000,
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LIAT, TATUBECEERO-EREIIFRN
i, BORENS CEICEKPIREIZHE (K
¥ 2000). MRARO7 A 7 LUBHEOEFTOES, L
FOESBE OBEREZER/D 4.4% 5 65K 18.2% 0D
HEOWHOWAFEKNBEETCH B LPHELLILEN
T3 (Fig. 2). 2D & 374 7 L BEDITHLATRK
WEETILD2I LW, EA9ATIYFVIREXE%
EBENOMONEEOS FREREY ORADH T &
b, TATVBEOERICENICEHLTw S LEX
HN5.

BEDZ b6, 747 vBEOSHFREETRICH
e amT 2 av g0z n L B L 2854, a o8
i, FOKIE X CYOKBEB ORI L BERET oLl
KEBT 2 HKEYHETH DL, 74 7o HE
W, VROKE DD RN LR B O IR S W
TE2EEME T2EEMELAZ LN TE S,

HE 4 B I

TAT UHEED 2 MHRER B X UEE S
WA REEN Y v CBEEHRES & CREEE
B3R (Table 2) %{ERLLRBMEEZITo MR, TiO
HAEBAPEI S N

1. 747 VBE

Phaceluruetum latifolii Miyawaki et Okuda 1972

TA T LD ZEEREEREF o SRR
ERELURAEEAEESR (Table 2) 2EHLALER, 4
EERBIL 7274 7 o BER, MEOT A 7 U BE L
i, TATRW—OBR B L T OHERMNTHL L
PEWERI N, S5, SEECTA T HEDT
fr¥ifr e LC, 77 FEREESE, oA 7 SR, MEE
PR, AAAHXSHBE FOXUHBEEL LSOO
BENHBIZ 1z (Table 2).

7 A 7 LD FEENHE (Miyawaki & Okuda 1972) ¢
A EOBEBEEEN TRl oT. £ T THENE
T, MHEYeFEafEL (Barkman et al. 1976,
1986) icftv, BRESMOSE/|oMEFEEH 24
TeiHE AT 2 BIEITIHEEE (Table 2 OHE#EE-C) %
7 AT U HEOEKRGEE (lectotype) WHEL .

R CHA S NI HEBFEEIROBEY TH 5.

(1) 77 FHERE

artemisietosum fukudo subass. nov. hoc loco
FUMAGER D&M B O BER % i B B/ 72 £
IO CWE, EEEED 7 7 PEECBE L s
WHETDETATLOBRET WD, 727 F, ~ed
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U, USX I eXaEE LT FHBEILEED LN
o, 7 FEEEER, SoOCHMBIEHEL 3 2K
SRELTaCERECTHERS I N,

(2) Ay JHEBE

caricetosum scabrifoliae subass. nov. hoc loco
TIEEPEENICAE LB I mAA L /AMEN, #hE)l]
B EREEHo/MINZ L ThudtE o&EE) o m
OFEBCl, AKRoa vEMICHET 2347 7%
KHEL NS RET I 74 7 0BT 2D
W, YA ERSBELTUA 7 THEECEED S
N, oy s FHEEEE, IoRMATHE 3
EEROELT 2 a v ERECTAR SN,

(3) HLTUARTREE
typicum subass. nov. hoc loco

HEBRRNVATHEN, TERNEI, =Z@#H¥EENh
M, RoB/ARN, BEEER, RERI, EEE
BN, EFREI, FEREN, RGENS, REE, 8
REFE, FEMOEOESICFEEL TR cHIES
BEL, LEPOBESRED KBNS ORIETE, 7
Fo—RBOABEE L, i3 s ORE L IES P
SNTW3. 0747 EGEDE, BAEECE
ool CoVA s LR, X6 ICMEIERHE
LAVERDEET 3 vEREIC TR SNk,

4) AAHXTHEE

loniceretosum japonicae subass. nov. hoc loco
ZEEEBOMIRTBICHRET 274 7 v HEORE
I IZKED 3 Y EERNERY 2 S0k EBHED
FEEBEARBEDS DM T 22, ChbOEICELLTA
7SI, LELEAAARS, 7Y, JTF
DDV VEYMIRET 3. OMESIERTE Y VEY
EFROGEE L TCAAADXSHEPFEICE LD 6N, TO
AA G X HEHBELE, I HICMBEHEL a2 RoM
TR VERECTHNRSENT:,

(5) ¥ ¥ HEE
rumicetosum japonicae subass. nov. hoc loco

7 AT CHEOFEEMTH ZHEFAESE/oWOT
BICEEL, WRSECHRLEKEuE, ¥r¥Xy,
TVFXOXY, FT7UIVIOREDEITH-FXD
M - Agropyro kamoji-Rumicion japonicae Miyawaki
et Okuda 19720 B E%2 % (-7 7 A 7 B GRED
HEHIECEBETHEL TS, COES R a7
AW, XV¥y, FLFEFIFy, vu¥f, ru¥Fx7,
HEVCITVERSEETAXOXVEBEICEZEDOON
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o, TOXFOFIMBEEL, XLWHMBISHEL IV
RoEE$2a v EHECTHRS I N,

2. L#EAr

INETCHLGLILINT WS LN OBEESEAEART
B, TATUHEIBERECHIVA I IHEREL
Ebi, VBN, avA—F—, LTI RIMED
ontwsd (BJIE 1975, K& 1980, B - BH
1990, Efigd 1094). I OWMEBRZRHIRD 5 2H
HO—2E LT, 3874 7 VBEOTICEREET
HETHI b Ton 5.

SEER L 72 RAEEER (Table 2) 2o b8H6D
B, TATVHEDS DOHEEEOLTHICEY
T, EHEL L THTaTERENFET IR L,
TATVHEL 3 OBICEBEEKAN IR OCESES
FOond. SEHEREEZToLEMOT 4 7 HE
T, 747 OROMBEEIAT, BEEGLrE2Y
DIRET 2D VBEBICHA LT

ORI, FEEBIICD ZREBICL T A 7 RS
LA ORI G EFBREMER I N LD, HWTHO
AKIRIC - CHEE L7z 3 2 DIRED—H2 7 1 7 BfE
DOTICD S DIAA, ZIbHEL EPHRICHET
.o THDH (KB, RFHEER.

IoTAT7vEarvioficRensEERRE, B
KOFNITROBEABISFTEA XL a0 (B
H 1978) LEERILTWwE. Thbb, MWMiEhLickE
L TR DB O EABIC DT 24 FHETIE, L
L2 v oRELEESBARLND. ZOF XHER
BEVERRMIC, 4 ¥ -2 o BRIl Miscantho sacchariflori-
Phragmition Miyawaki et Okuda 1972, =3 —4—,
avrsiAkEdohTnsd (Miyvawaki & Okuda
1972).

FX-aBEEOBEFETA 7T oBEL I CBREORH
MICDHETEDEIENTES. Thbb, FKEOA
¥-avHFEEEUEZLST, FAKBROHTETATY
MELIVHELELD, LRI 2 EET
L EbN S,

KETETA 72 HREMEL LT 7472
S : Phaceluro latifolii-Phragmition all. nov. hoc
loco 287, LBIOHE, TATVEEEITAT
v-aviHomA LORMBEEL RS IOTAT V-
3UREEA ¥-a OB E Rfk, vt —4—, ay
75 ARLFBT 5.

EIAT, a—uv 03 vy 5 AOREERZTRRE
KB AHET 2a 250K BEYEHER
Bolboschoenion maritimi ic ¥ & DT 5. I OFEFH
TAT -3 CEREERCEARICOTETE I EH S,

M2 AELDIDOELTELDBEIHFDHE. Ly
Lads, RFUBRKBICHIZT 2BERTES 3,
Bolboschoenion maritimi (334 EEIR & b B E K
{, BAEEDOHZVOLOOIHMAREEETL T20IC
%L (Ellenberg 1978, Pott 1992), 74 7 -av#
i A EEa sl FoBEoguwkiRs £5M &
T574E, MHEMOBSIHEHS PR > T 5,
fE - THIL A FRMICIE, Bolboschoenion maritimi & 7
A7 r—avRHRRNOFEHE LTS 0BZETH A
5.

H & T & Miyawaki & Okuda (1972) #8
Bolboschoenetea maritimi 2 g8 L, £ ZwHvrH o4
BEAMNBOTTwRY, REOERES, (1994) @
HEEFRCTHBEEDI —v v OFEFRFLRAL &SI
Bolboschoenetea maritimi 28& Tz, L LD
5HAE, Ay XYl IBE | Scirpetum iseensis
Miyawaki et Ohba 1969 ® 7 27 F##EL KR
EToMMKRCoHT 2MYBEELARONDI I D5
(Miyawaki & Ohba 1969), $FRMICIEHEIZBWTD
a—wmy oA LRAMI, avEREENC
Bolboschoenion maritimi & [FE QBRI %2 #7123 2
WEDH D,

b o) nH Ic

BRI TIE, TA 7 UEEORIIHh DS BB
ZOMWEDTHEERE D 2BEPHLPICT LN TEL
B, TA T OEFEE MRS W Tk E 7SR
BRI H G, AT, RBUC & AER LB LD
RSN AOFERE, 0L 5L TEESLE
HEEFALE T O, BINELEFEIFEZ O,
HHOERREL ETFE2RE L T2~ RERNBET
BENER I N ORHEL L TR,

SEBHICOFETE7A 7O RELBE LB T
i, TAT7OEEO—HIEIKCEEOTETRAS
ToTwah, FHUIIIRRD 6 OHFIC & 5 K%
FER W T, BT ks EREBRZRO Mo, £
BT o020+ EholESsBREOBCEIGO 3 V8
BB L i EE T A EEIE LA LT, BER
Hids YRR D 3 BRI L 2 R OB SBRED
BT TAEERECRONT, BLEAED
KRDIRED 6 OFFEF 21T > Tk, ETBOERE
HWICEEFT 74 7 VBETIE, LIFLIELSToRME
NIRENZ L BoNED, ThidBEho74 7T
BE SRR OBEEIC IR TEYLTEL, Lrb B
WG ERNILI L6, BRICHEL 2HIZE2Z
TRENTIENESDEREDLN S,



747 UBEORIRERHEEEE, 2 L UEko%
TEEERE CEAREIRE L LIcBE T A AN AL, T4
TUEEEREUTROEEEEORE, ReEDODIE
s3I TRL, TRSFEOEYERROEEL G
4 3 ETbERLENLRE. ZhO 5K, T4
7 BT B B R B APTLS & B AICAT S RS
H5.

B 32

FHEEED DI H D,

H o
HFEEBROMETIE, EEEZE Y Y — 0 EREK
Iit, HROWH, TEEOEFE VR I IE L
L Es. £, Z@rENMIRCBIRT7A 7 VB
EEFLE L TRESOEERENFREE LD ZICH
feo T, MRINBSIARSEFREmOBL—RKD
MEEREE—FHHs Y TwEE V. T IBE0E
FERLZL.

BEAE ¢k, MREN ARZIEREREHE v —
THERD, 2 L TCPRIZ4E 4L BICHE L FA%E
BEBRFENOZ OKRERECBEROORE V.
BB L LB,

BB, AU, @) WHREEEME TR 05E
B OSER V AR oo ) B B B 3 TR [ oD 7k B S
HEIcB T 20198, CTERONAFERBICL R LI AN
REV, T8, #fHE 0 o EEEE R
E L AL L Bz,

%L OHFLZ DS, HEH

I o

\

i =

1. HRINEZHEEONMIRICBIT 274 7 v HED
AR I B B RN R I LD, TA T
BENHOTIBIC BT 2 AR 2 oA ERET
DU T 2 EMETH B2 L EFHEPICL
7z,

2. TA T UHEORREBH I ESUCHEER LG
THEREER RO THENERB L URAREE
FREERL, B S2OHEERMNOBRE 21T %,
COFER, TATUEER, 747 R E—-OEE
ETAREAEEAMTH B E BRI N,

3. TATVHEOTREMA L LT, SEFI, 72
FHERE, oA 0 RS, MIENE R1HXT
e, ¥ UXFCHEHBEIBANS N, oK
EoLBOTREMNE LT, ZRFNMEIEHEL 3
CERENRT SN,

4. TATUBED FRBEAL LT, SEF/IC, WO
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TR K IS EERE T oI ET T
L7ATVHERHIL T T A 7 -3 L EEABH
RSN, Zo747v-avFERE, a4 —
F—, LT IARFHET S.

5 B X ®

JENR# () 1975, ERBMEYEE. i, 8.

Barkman, J. J., Moravec, J. & Rauschert, S. 1976.
Code of Phytosociological Nomenclature. Vegetatio,
32:146-160.

Barkman, J. J., Moravec, J. & Rauschert, S. 1986.
Code of Phytosociological Nomenclature. Vegetatio,
67 :146-160.

Braun-Blanquet, J. 1964. Pflanzensoziologie.
Grundzuge der Vegetationskunde. 3. Aufl. Springer,
Wien.

Horvat, 1, Glavac, V. & Ellenberg, H. 1974.
Vegetation Sudosteuropas. Gustav Fischer, Stuttgart.

FHEA = - PEaaME - B 7 - JIIESAE 1981, WL
MO REARTE QW RIGKFFERIICE B AR
Him, 21 (2):31-58.

= i (FR) 1981, HAMEARS, JuM. EXCE, Bl

Miyawaki, A. & Ohba, T. 1969. Studien uber die
Strandsalzwiesen-gesellschaften auf Honshu,
Shikoku und Kyushu (Japan) . Science Reports of
the Yokohama National University, Sec. II, No.15,
pp-1-23.

Miyawaki, A. & Okuda, S. 1972. Pflanzensoziologische
Untersuchungen uber die Auen-Vegetation des Flusses
Tama bei Tokyo, mit einer Vergleichenden
Betrachtung uber die Vegetation des Flusses Tone.
Vegetatio, 24 (4-6) :229-311.

Bl B - REER - EEEEL 1994, HAEEFEE (W
EHR) . BE, A

Bl IH - BEER - A 1975, RRERER O
& (B) EEEETE Ly & —, B

K¥FiEZ 1980. HAOHFMEAELER, 3 —EEBRFOM
YIEEE, (2). #HLEY, 2 (1):52-55.

KEE— 2000 o § 2 BEMEOER LT
WEHE - =R IMIRTRE 7 1 — Vv P E LT,
RN DK BRSE R B 5 2798, pp. 59-71. ()
FNBRSEE RN, R

KRIFRZEF 1983, #HAMY IR, EXE, TR

BmER 1978, BEHEVRC B 2 ML oY TS
PR, BEERFBRIEREN S v ¥ — i,
4 (1):43-112.



68

Pott, R. 1992. Die Pflanzengesellschafte Deutsch-
lands. Eugen Ulmer, Stuttgart.

BEIL—EF 2001, FROWE-—T7A 7 LavOpHL
BREERICOWT—. pp. 256-36. =L B/
R X DHEYEREERIFIE (B30 . BIRENK
FREREEMERL. B

Yokoyama, I, Ohno, K. & Mochida, Y. 2000.

Influence of the environmental factors and the zonal
distribution of Phragmites australis and Phacelurus
latifolius communities on the tidal flat of Koajiro.
Abstracts of 43rd Symposium of the International
Association for Vegetation Science, p. 118 (P-76).
Nagano.



