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Permanent quadrats were located along
centerline.
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Floristic composition of Pinus thunbergii forest
(from forest edge to inside, Shimizu park, Chiba pref.)
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Floristic composition of Furukawa park in Tokyo
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Floristic composition of Shimizu park, Chiba pref.
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Facilities for field athletics
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Distribution of quadrats in the course for field athletics

Table 5. #f % # & *
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Floristic composition of playground (Shimizu park)

- ey bEY Plot number 1 ‘ 2 3 ‘ 4 } 5 ‘ 6 7 8
+ 3% ® JE Soil hardness (mm) | 30,1 | 29.5 1 28.0| 28,1 |27,01257)| 24.5 | 24.3
B 7 # p2 Community coverage(%)  + + 1 15| 65| 100 100 100
s 1) %% Total species ‘ 1 1 3 2 8 : 8 8 13
4 * -3 3 Plantago asiatica " ]® 3@ ‘ 4@ ‘ 10@ 10@ 10@ 5@
* v ¥ -3 Eleusine indica ‘ l@ 3@ | 10@ | 20@ 30@

A k< o3 Digitaria adscendens i | ' 20@ 25@ 31@ 42@

v Y 4 ¥ Vandellia crustacea ‘ 3@ 4@ 4@ 3@

a2 + A Y Lysimachia japonica 1@ 6@ lO@ 6@

4 % ¥ = Echinochloa crus—galli var. 34 40 40
crus-galli @ @ @

A = %Y 5 a Youngia japonica i 3@ 2@ 2@

H & -3 3 Oaxalis corniculata : 2 4@ 5@

7 Y Wisteria floribunda | 10@ 3@

o o~ o F B Gnaphalium affine i 2@

= / ¥ J % Acalypha australis 4@

AR R/ v = Paspalum thunbergii 30@

v ALHSaEX  Erigeron canadensis 23@

> FF I Y Oplismenus undulaiifolius 8@

~ ¥ 4 F = Duchesnea chrysantha 7@

4 R & 5 Polygonum longisetum 3@

FdF 7 vF 7 ¥y Erigeron sumatrensis 3@

# ¥ 7 W Eragrostis ferruginea 47@
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Table. 6 <%/ b7 HEFMOIEKERE
Floristic composition of the area planted with Ophiopogon japonicus
7w +%&S  Plot number \ A T T ‘ 5 f 6 ' 7
4+ # B JE Soil hardness (mm) 171 227 25.0] 2608 28,41 28.5] 28.4
B % # B Community coverage (%) 75 10 30 30 10 0
A & ¥ Total species 10 ‘ 16 11 9 15 2
" . . ) . .15 | 10 | 8 5 5 5
T ¥ 7 v 5% Ophiopogon japonicus | ! |
. - @ 2® 1® 1@ @ 2® i
b & v v v Centipeda minima } © ® ® ®
) , ' 1 5 1 1 2
2 = 3% v % Euphorbia supina X
| 1
. . I s 3® 5® 2O ‘ 2® 2®
71 & o5 3 Oxalis corniculata ® | ® D ® ® ®
#+ #* -3 = Plantago asiatica i ‘ 5@ 5@ 5@ “ 2@
b ¥ 7 o~ ¥ Mazus japonicus i 2@ 5@ 3@
A & ¥ -3 Digitaria adscendens 15@ 10@ 5@ 5@ 1@ 2@
. Echinochloa crus-galli var. 5 3
1 * v = crus—galli @ ®
= 7 sk = U Eragrostis multicaulis 5@ 1@ | ‘ 6@
= /7 2w 4 % Setaria viridis ‘1 15® 15 10@
i 2)
b X ¥ F v Erigeron annuus i lo®i 5®‘ 2@ 2@ 1@
CAERTTE o - 15 15 5 |
F v Solidago altissima ‘ ® ’ ® @
A = % ¥ 5 a Youngia japonica ‘ 2@ 5@
o~ b & F  Polygonum persicaria ‘ | 2@
. ) o2 ! 3
o~ on oz S % Graphalium affine | :
. L | 7 i ® 1 ': ®|
¥ / < 4 F Dioscorea japonica ‘ ®‘ ; : i
|
¥ o 5 v Liriope platyphylla 1 20@ ! |
F 7 % 3 Houttuynia cordata 1 10@ i ‘
! | i

* 30x30cm offfETHER Sz,

Planted species

BEDEATWAWID Fiedsy, Fobola, AX 2/ W EFHREE, BMBECHLTay SR
OB, Linl, ThLOBREHCU bR TEEOHENREL D> CLETLENTE, £0
o EER XA BEAENHSHNANCE L /b, BEDOH BB CLAEFNTHC > TW5, Wi BE
DEENI B L, AN LRELOKE L AZEYRO L TRERRRCAETFL T3, Fi&
BEEBEE b S BE ik, XEOBRBTMtEOVEYHIMELTEE TE, ThboDOEHLOHE
EDELENLEBTBCAHRBECE NS, £ LTOVE Fig. TRELAD I3 CHBLTLES
DTH5B,

WD A -7, IV, FFEF I, 2HALF T, N2V A RFREOEYT, FED
IR EA FEF L Coiah o b O, 3EBIAMSEERE, REBIELIRELIKRELR
5> TR B CHEDHEME, HEDCKHEDD B OMKHEE LR L T35 L Da%L,

ZoHO A — TR Th b AFET, CcoORAHMAC BEOEE DR, ThbXEEE

TA IR,
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Table 7.

(B - #4)

WERBR B OMEMILDOE(L BHET OF)

Change of frequency class and total dominance value
in the site freed from pedestrian stamping

— 105 —

i 2 T E years
& £ 1978 1979 1980 1981 1982

quency dominance" 1 n 7" " " 14 n "

class value ‘ ‘ ! ‘
4 4 -3 = Plantago asiatica \ m | 212.1 1 ‘ .7, 1 ‘ L3 I \i 2.5 I ‘ 0.8
A=2E35 2 Youngia japonica T 0.8 — ‘ —| o | 188.3 | ‘ 83 I i 13
;:\;Aﬁ*‘/a Erigeron canadensis 1 157. 51 I \ 607.1 I | 96.3 11 186,31 0.8
7% 2w % Digitaria violascens i 229 1 ‘ 7.8/ T 11531.3 1 2.3 I | 0.4
A v ¥ 3 Digitgria adscendens I 616. 3{ 1 ‘521.7‘ I .7, _ — I 0.4
A4 % ¥ = Echinochloa crus-galli] 1 | 835.4 I 217 T ,198.8 1 |333.3 — —
1 % % F E;j:gg:ﬁn%fgmmm m s 3‘ W 7321 IV J1482.1 IV 1265.0| IV [2180.0
{ / 2 A F Achyranthes japonica o 63.8 I ; 814.2| V ’!3647.l IV l1366.7 I | 75.8
¥wx /v Justicia procumbens — — — | —ml49.2 I 213 1 0.8
7 4 I R Pilea mongolica — —‘ 0.4 1 \ 0.4 I ‘156.3 I | 451.3
2w 1 Crypiotaenia japonica | — - .3 1 |27 I 229.6, I o251.3
v = 7 % Commelina communis| — — - — ml271.3 0 188.3 I | 958
7 v K v Aj;‘r’_‘”;,fﬁj’:z;}’,%zmm — ‘ — — — 0 ues.g I j1927.9) T | 803.3
PRPRN ?glii::"mm undulati-| i ——  —m ‘1178.3 jut ‘ 752.5 IV |2085.8
W ¥ v Microstegium japonicum| — | —_ - —| — — — —| 1 |157.0
J %A F = Rubus hirsutus 1 04— —1 ‘ 2300, I 11646.3 IV |3062.9
~2 Y #1 X5 Paederia scandens — —| I 1.8 T | 364. 6] I ‘ 605. 4| I |3044.2
;*7*755 T Ligustrum lucidum 1 L7 m | s8I ‘ 642 T 147.5 I | 409.6
= J % Jc;;zi;icg””‘i’ var. I .3l I 225 Miarz.5 I s594.6 I 1117.1
¥ v 5 Fatsia japonica I 1.3 M| 33 I 2.9‘ o, 225 1| 217
A4 4 ¥ ) IHdesia polyearpa — — 1 0.4 1 | 0.8 — | — — —
=+%7 %7 Robinia pseudo-acacial 1 | 0.4 1 0.4 1 “ 72,9 —} — I 0.8
T h K T Quercus acuta I ! c.8 I 0.8 I | 1.3‘ Ij 2211 1.3
= % o Magnolia kobus - 1 o2ns 1 } 21.8 1| 93.8 I |156.3
= v 7 3 Ailanthus altissima — — I 0.8 — ! —i — i — — —
v 4% # * Eurya japonica 1 0.4 — — I | C. 8‘ I} G4 — —
% % Zelkova serrata — — I 0.4 1, 21,8 T 1 1.7 1] 22.1
&% 3 /) & Aralia edata — — — — — — 1 0.4 — —
T A & Aucuba japonica — —— — I 0.4 1 0.4/ I 0.4
7 A/ % Cinnamomum camphora)] — — — — — — 1 0.4 — —
¥ v X v  Meia azedarach 1 0.4 — —‘; — — 1 o4 — —
v 5 H > Quercus myrsinaefoliai — — — —“ — —‘ — — I 0. 4
3 & % Cornus controversa —_ — — — 1 20.8 — —'1 0.4
v v X F  Neolitsea sericea — — — - — = — 1, 0.4
¥ v a2 W Zanthoxylum piperitum{ - f“ 1 0. 4\‘ — — — — — —
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Table 8. F =2z — }FOBEMKDOLEIL

Change of frequency class and average dominance value in abandomed tennis court

1 2 3 4
F " (1979) (1980) (1981) (1982)
yvear T%‘?Z]::FE %’6%@5@‘ !
Fre- | average /" " " ” ” "
quency dominance
L _ lclass| value | ‘ S A
Z -2 ) b = Portulaca oleracea v | 644,3 | — — | — — | — —
= 7 ik =V Eragrostis multicaulis , I 29| — | —_ = — | — —
¥ 7w v v Mollugo pentaphylle 1 1.4 — -] = — | — .
v & 7 ¥ Sagina japonica v 77.1  — ‘ — — | — —
F & 7 o~ ¥ Mazus japonicus I 1.4 J — | _ = —_ = —
F % v Vv ¥ Centipeda minima I 7.5 ‘ — { — = —_ — —
3 F ¥ F+ ¥ Polygonum aviculare 1 1.4 ’ — [ — ’ — — | — —
. Chenopodium album
7 # k4 var. centrorubrum I\ 8215.7 1 — . - } | -
N g 7 S Sonchus oleraceus A 148, 6 ‘ — —_ — — | — —
7 4 ¥ = Amaranthus viridis m 74,3 . — — ‘ — —_— —
| i
;X AAhvaE Erigeron canadensis A% 1931. 4 ‘ V | 1896.7 V | 3416.7 | 1 8.3
=) 3w /% Searia viridis n | 29 m 25 I, 1267|1]| 82
A v i % Digitaria adscendens v ‘ 931.4 V ‘ 4979.2 V ! 2229.2 | IV 88. 2
- i : !
Z32PTVE Solidago sitissima 1 1.4 10 | w&7‘V‘2wao v | 2875.8
‘ Pl i ‘
¥ vk J v = Justicia procumbens I L4 1| 1.7 | V| 442.5 | V| 506.7
F h F ¥ o3 Pennisetum alopecuroides — | 1 145, 8 E m 438.3 | I | 1710.8
2 & & Artemisia princeps - — W 2942 W ’ 626.7 | IV | 608.3
7 v — 3 —  Trifolium repens — - h‘ — — | o | s00.0
Y 7 T i Cayratia japonica - . — J —‘ —_ — — I 315.0
% R 5 s % Platanus orientalis il 7.1 " v ‘ 130.8 | V| 272.5| v | 651.7
=) A~  Lagerstroemia subcostata v L4 IV' 7125 V | 1821.7 | V | 2460.0
— - - P - - | - — — L —

REBLHEL LTI, A~ =DBBTHALTLES LDOLHELA, FYFXiEF, =/ %, vV
Fl L, REOMEENLAEEFL, LLTORABLENRKE Lo TV 5,
(=) F=zza—L§

Table 8 i3, AMERBEHENICH 72T = 22— biRE\WT, 1979 5£~1982 £D 4 EROEY B EHH
ROBEEFARILDTH D, 207 =22 — b, 1978 4 3 BRCHERRE W\ HB T RE BT w5
£BETLIET, BHPENC -5 —RIIZBEERMNRIN, BERE s Bbhid o, 1979 F
BHADBMETYL 7 ¥y F THETIEH L THRELN S KT TH »7: (Photo 4),

LoAH, BEHIES »ABRBLA 1979 F8 A, BUBELRELZITB/0E BiE B R
Mooz Beh 3 NUEAEYBREOBRETH I ARV e, =7hal, IFvFE, by
v L L, ey, EHMERM, HEMMAL S TRELASKRBELABRBEYOBNETAL T AV, TA 2,
Exahv2EF, M XATIEFYvRRENEFT LT, o, ABEAEIZ Table9 R0 5
I3t TRELH40~190cm KHFEL, HWEMIONMEABELELCE > T 1,
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Table 9. BHEMURE (% 14EH) (K7 =22 — bBP

Floristic composition of abandoned tennis court. (the first year of study)

ey ' BE Plot number \ 24 T 25 ‘ 26 [ 29 1 30 i 27 ’ 28

+ K @ & Soil hardnese (mm) ]2&@ %6\ Mﬁ’ mé‘zaw 25.9| 25.7
B o Community covergyl 40 70 100[ 00| 100 100

S ] L . R [ B
# @ ¥ Total species 1 9 ! 13 ‘ 10 ' 12 . 11 ] 10 8
A <X Y v = Portulaca oleracea ’ 7 ) 6 ® 1 ® ‘ 4 ® P ®

= v sk = U Eragrostis multicaulis S ® S ® ‘

¥ 7 v v Molluge pentaohylia 6 ®

v A 7 % Sagina japonica 0 @ 2 @ 8 ® 5 ® s )

F & v v W Centipeda minima 7 ® S ® 10 ®
3 F ¥ + & Polygonum aviculare : 37 ®
o S _ . R B N
A v ¥ N Digitaria adscendens 40 ) 50 ® 34 ® N 50 ® ‘ 1: ® 43 ®
=/ za2w /¥ Searia ividis
e e e
NV /) 7B Sonchus oleraceus 8 ® 2 D 7 @ 5 ® ! ® 1 ®
7 A ¥ = Amaranthus viridis 12 ® 10 ® 70 ®

;:\;Aﬁ v a Erigeron fanadensi.r 27 ® 10 ® 100 ® 185 ® 159 ® 170 ®
- » W Chenopodium album . 65 15 145 120 140

var. centrorubrum @ ®. ® ® ®

AR A /% Platanus orienialis ! ® 6 ® 5 ® 8 ® 4 ®
=¥ )L A Lagerstroemia 10

Y subcostata @

NRIEABEOMEE L, Table 8 THLAR IS LN 2ELLTTEL{BRL, /247
7EFY TDEBENRFLLIIL S Tz, e, FEERRLNIolc~2 VYV ART, #HFV43, ¥
BV EDRABEENBECAE S hoTWh, AXH Yy /%, ¥+ R ORFENREDE
ENLFEL, RABEE FEELICKRES Ko TWDH I LB T >,

3. LINWEELHEHOEFRE

(1) BFEMES X UER

ZhECRBONCERER b L, LB - HENE L OBRY, BF LBOENRBE 10961,
) 11~40%, R 41% L FaEfcR s L Fig. 4 ©R Lic, BARE 1036858 THED B BD o\ MK
Tik, BEBESIZEAL100%E D0 MKOMMEBEN 1~5% LEFCRVBE, S5V KK
DX BREE A 10~20% B & BB D < Th, HIEDOP RS MK TOREHET LiX LI 30561
FhieoTit, ChICHLT, HMEOHMBES 4N EH b, TBEEN27mm T ThIERE
L CREL, BEL00% Lich, Lrl, BESAKSIEZITmm DECTRINEO & D AR E 57 <
fedlg2TLE S,
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Fig. 4. 1B L HEHE & OBE

Relationship between soil hardness and plant community coverrage

FHEE LR R IREE S CHIE Lo
Soil hardness was determined by Yamanaka’s soil hardness Tester.
® : 10%LLT less than 10% O : 11%~40% o I FERBE TR LSS A% DL E
Relative light intensity more than 41%;
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.
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Soll hardness (mm)
Fig. 5. LI L& L OBFR
Relationship between soil hardness and number of species (per m?)
O :F=22— g Abandoned tennis court ® : {B/XKAEESE Playground in Shimizu
Park O : {BEAAE -~ Pine forest in Shimizu park A HREtEF Old site of the
Institute
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Fig. 6. THEE LEROFEEL RRBEHAD

Change in the relationship between soil hardness and number of
species (Old site of the Institute)

O : 1978 4£ (wear) ® : 1979 A ;1980 o ;1981 0O : 1982
20 -
F st 0% A
#2 I O o
@ I % A O
R 0 .A A O
7o} o°
"&”6 - }‘AAA O
o o A O
= = A
L AA
5
0- [ L 1 ] L1 1 [ 11 L 1 1 11 1ttt 3
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+ % OEOE

Soil hardness (mm)
Fig. 7. +HEEELEHOEEL (F=2=2—#H)

Change in the relationship between soil hardness and number of
species (Abandoned tennis court)

O : 1979 4 (wear) o :1980 e : 1981 O :1982
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ek,

1 I3 1 A
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W E & Year of study
Fig 8. HESILED LEFEOEL

Change of soil hardness in the sites freed from pedestrian stamping

HFEDO, @xEFFHOIKEEARLEREN LT Ry 1 THS
Each symbol is for a typical plot with different degree of soil hardness.

Wiz BRI L MR OBREY Fig SR, BELBABMEL CL 3B HE T, LR
20mm Bl kb7 s b BEBRBORLEHCHL LI UD S, —F, BREOH#L & CHIERE Lox
BENPNE - TV BRETE, B0RELDIPIVCEEDS b LBENP - D EHPTHH
[l & fe > Thnvdeo

P hofERe o TOE L ORED a0y, ML 2 RRBEOBRE R, Hx
BESE G, REEESS L Y RE S TLAERETER, Wb LSO HEORBREA 3, o+
Lol 2vka ) hED -7, BECHTAEEAEL, bIraBECLERLTLE S,
BE e EN YOI TLET TEIARARRNCHBETEFL T3 70—, ZhboHEER
Th—TDZDORKELEFTES,

wic, BEAMZ bhie b, BREEEERLO LS KERT B 20T, HABOBKT
L7 =Rz — M BOGI% Fig. 6, 7R Lic, LBHER, BRTCh 7= 2= BT BENMLL
N e ETFHU BB CAIL s T, T, REEESASVE, 2~ 3FEOHXLDOEENN
Wo D EBRILLTWL A, HEBELBEEINS (- T B &, £ORIBECLIEDOBKILHELr
(Fig. 8) k9 Thot,
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Fig. 9. MEPIEEOMEE (m® ¥b) ol
Change of number of species after in the sites freed from
pedestrian stumping

H R SIIENL T = » P OERTT

Each symbol is for a typical plot with different degree of soil hardness.

HEHEEL, HEOBRIC SN TEL AR L L->T038, <5 v ehFEFRAZ v, fll
Fig. 9 R L 72 & 91T, 1978 EDRAMCILERN LB E AN S, T TRMADORE LIcREOHMRE
BELLTHS L9 aBawil FIEHER—BTELIIAPTL (O, mTRLAET Ry b)), X h1E
BENNEL - T HLRBAE DL, COREMRMBE CREEARCAZELERIR LR,
e HBEEERPReAEL, HEAESE LW cde, SLOoRAEMAKTFL V58S (OTHRL
fed ey b)) ik, HEEESAL VNSRBI ONhT, BEOELE THESBRINERY BRI TS,
¥, FECHEEENAE, BHRETH 1B (&, QTELELT = v ) T, HHEEEN
B BE2ORT, ELDHLVBABBEADAZR T, ZOL5K, BEREEOLEORESLETHL
DOBEOHETICL T, HEORBRANR - T A1d, HEORENSHTLY, 5 7+RC
5LELBNDL,

¥, HMEHRORKBEEDREEYL, BMEORECT T, FEORIRPHERAKE(EELT
%z & 7% Photo 2 105R L7 IR DB LD B B H e b THR T E 1.

(2) AAMEOIE L AE

PRABEOBIAR, 7= 23— bBFE bic, AAMBOEENIFHICE LTS (Table?) 2%
WAZA, Zhia TN, FARERTHONEROEB T, AREORAY, HEIhLOMcEEbh
IS EDBEE BT R E o T B0,

MR CIREX & LT BHRLUATY, BEONIRREAR W BEEh Bl c=vory, =
V&, URHAARY, AXIF ¥, €FH AL ERMT DB SBIcAEH LWz (Photo 5),
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HEFTTRYYF, “Yar, FoRXIEeFRELNNHOEETEE LT (Photob), 2D X5
KMBFCAETS Y 2 v e SRIEH BN E L, Bk X3 BEE L #ntrm- L ahT
WY, i, BBELTRHESR, BEMEERIATHT, Wil X <HTE - HET S,
HERL, ThoOBBOREVTATARNLLD, ARCETHEEINLREDHFEENER-> TR
WELVZDHRHNADRDLZDTHES Y,

WE, BIRAAOBRKAONROBEMNTES L, TORDOKEIWR LT, SPRIEDM, 7H 2
HYT, RAF, AFAF T aw, A RFYY s VR EDRERBELT B, LosL, BBLALS
w, HEABFCREBHIE—EN Vb E ERNABEL X b TR, FeAa— P BFTRBALL
STARS 2%, YHARAR)Na— rOFFAPIEEIFERLTOMNL ) HEFEDOKZVLBRIEND
EhEREIR, TOBROEFLFER Lo (Photo 4),

D, I TIRFHMALAOKBHECTRELRE L 5 B> | FARER > SFEAER AR BREARK—~
BEEARBESAKO L 5 2 BB s -0 L 13 R T, LWEARDEEK~OBEBRRD LR
(Photo 6, 7), zhitF=A=—  ODRTDCHEBRBE LTAX S 5 /%, Y24 LAY ORRIHERE
ATk, FhFhoBEORETIMRIhRT oL LOBRTHE, =V /%, =79 ¥
T OBE L DRERBRBERCIEROERAND - €, ThERBETFHREEORELRL, WBDOX
SIEL DEEXREZI RT3,

¥t VIAVREREKBREDONVREFLTOS L3 EHETREVTL, BB TOEEOBRY
BERSRD L, YSHVOEENELRELTL B, TOL I END, KAEORA - EERIL
L2 BAN S C R FETEIDREEERERE D, L CHBHOARNYDORE L IWBHTT
i, BEOTLIEMEN L RKEBD 2 —vE BT, WERAIARUOEAEE LY, KEL

@)

DRI

Height (om)
o (o] 5
o o o

~
o

~n
o

[=]
DL—rIIIIllllllllullulll

N1 ¢ 1 Lot 49t 4 ¢ 9 x4t 2 ¥ 5 ¢

10 15 20 25 30

+ #E BFE OE
Soil hardness (mm)

Fig. 10. HEEEL 2w 51 > 0HLEOBF

Relationship between soil hardness and height of Zoysia matrella
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Fig. 11. 1EEEL 7 X~ 2 ¥FHoHE - Op%

Relationship between coverage of Pleioblastus chino and soil hardness

BALNABZEA, EELY, FhOLOEEEEDZNL BT, KEENEXREOHETRALT
WELOSRBEZBHBELE,

THEHEIED, BEEEECTHSEYORACKE S HETHIHE0ERL LTH TR, (1) BEO
HEDHEEE TOWE, (2) FHEOMANS O (8) R, 4) LEEROEALY, (6) #F (AHEc
BNEZAHRBLINEGH) DB, (2, QEETELDOTHS, WDOLBEHROES L, ZKEE
DB EIBRHISBEN M2 LI BELUNAD E VIIBC S .

3. AYTATN, TRIERYY, ¥/ eXOEEFIREE LRERE L ORBFR

RTE ¥ I R P O EFEIC OV TRHE L TE ., FORE HKOMENBE
2 & B LB BREALS R B EO BB’ 5  fr-» TUBOo HEo e oh €, HERLHE L/ & TR
CRIETHCEEDLDTRATEL, & 2Tk, BHESHORKCHENSEFL D, H
BREINTVAEMORNG, 3554 2.3, TAZF¥F, Ov /e rkB0, FhFhoLTREBE S
BERE OB & ORI DOV TRE L,

DM OETRERVIFEL LT, BtAo Lo boBREYHOr TS 2 L2, Bkt
OHYT R EEB LB ADA WALOH B ExHET b0 EBERYBLILRES,

2w S YA L LIREE L OBFRY Fig. 10 R LA, POz 7 ) —~ v F iVt
THD, 29T A rADELE, UhREEH T 14 mm ¥ Tt 18cm Wi TH >R, FThIUEOEE
Cied EEHE LN o T E, BEFOBRREN28mm D Erid L, 2w 34 v 134EF
TEY, EolBHRE ot Fio, WEHOIBRMEA 23~27 mm OFEATX a7 54 v OELD
AT YR o7onl, U~28mm OFETIZAT vk E Lo T,
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Fig. 12 Relationship between soil hardness and healthiness of
Ophiopogon japonicus
BEEOR S

Index for healthiness
EEHE RIRE<K-TVSD
5:Good growth with stooling and flowering

KIREATE
4 : Most stools flowering
BAEALD Y, BRiEd
3 : Some stools flowering but some stools dying

BTEAR L, BRERD, HEFEMRA DD

2 : No stools flowering and some plants dying

EFRLL
1: No plants surviving
Note : The word ‘‘stool’” is used for daughter plant from one plant. “Plant”
means a group of stools.
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‘Relationship between frequency of stamping and soil hardness in different
floor vegetations
X oI RO RER T
Numbers show the following communities.
1:8
Bare ground
2: 24 ZHTTEF V-3 T ¥HEK
Solidago altissima-Artemisia princeps mixed community
3: 2774 FEE
Zoysia matrelle community
4: 7 X~ R¥FFEE
Pleioblastus chino community
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Relationship between soil hardness and frequency of stamping with
different thicknesses of straw layer
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The Influences of Pedestrian Stamping on the Change of Floristic Composition
of Floor Vegetation in the Urban Forest Areas

Takeo Tanimoto'V and Wajirou Suzuki®

Summary

Influences of pedestrian stamping on forest floor have been phytosociologically monitored for 5
years from 1978 to 1982 at 7 sites in the Tokyo Metropolitan area. To classify soil hardness after
pedestrian stamping, Yamanaka’s soil hardness tester was used. Soil hardness was thus tentatively
classified into three ranges: below 16 mm (soft soil), between 16 and 27 mm (intermediate range),
and above 27 mm (hard and compact soil).

The floristic composition of the forest floor was well correlated with the soil hardness at the
site. In forest floors with soil hardness below 16 mm where no influence of pedestrian stamping
was observed, natural vegetation developed vigorously. By comparison, when the forest floor was
moderately stamped by pedestrians, the soil hardness increased to a range between 16 and 27 mm,
and typical species on the roadside or playground developed in this range of the soil hardness.
The list of the species between 16 and 27 mm includes Eleusine indica, Plantago asiatica, Digi-
taria adscendens, Vandellia crustancea and Centripeda minima. When the soil was hardened above
27 mm, no vegetation was established.

After the forest was protected from pedestrian trespassing, the soil softened gradually and the
softening was accelerated at a late stage of soil recovery processes. The vegetational composition
was completely changed to that of the forest floor, corresponding to softening of soil. The typical
roadside species mentioned above disappeared completely 2 to 3 years after trespassing was pro-
hibited, and they were replaced by the species grown naturally in forests with soil hardness below
16 mm. These natural forest species observed on softened soil include Oplismeus undulatifolius,
Rubus hirsutus, Pilea mongolica, and Justicia procumbens. A marked increase in woody species
was noted in the late stage of the soil softening processes.

The changes in floristic composition also occurred in the site with no original vegetation.
After trespassing was prohibited on the soil with soil hardness above 27 mm, gradual vegetation
recovery was noted. These results suggest that the floristic composition of the forest in the park
was strongly influenced by pedestrian stamping which hardened the soil.

The growth of vegetation was also affected by the hardening of soil resulting from pedestrian
stamping. The growth in height of Zoysia matrella decreased markedly with increasing soil hard-
ness and no growth was observed in the soil with a hardness above 27 mm. Similar results were
obtained from the growth of Pleioblastus chino. These stamping effects may be used as indicators
for soil hardening. Particularly when the vegetation was in the similar light condition, the
growth and vegetational cover were good indexes for influences of soil stamping.

The soil hardness increased depending on the frequency of pedestrian stamping and conditions
of the soil. The soil was hardened particularly fast in bare ground as compared to soil with vege-

tation. Also, specific types of vegetational cover on the soil have significant buffering actions to
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reduce the impact of pedestrian stamping. Pleioblastus chino community with hardy stems and well
developed root systems significantly reduced the impact of pedestrian stamping. Furthermare, no
increases in soil hardness was observed even after heavy pedestrian stamping. Zoysia matrella
community moderately protected the soil from hardening by stamping. However, Solidago altis-
sima-Artemisia princeps mixed community did not have any buffering actions, and pedestrian stamp-

ing destroyed the community and hardened the soil quickly.
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View of Plantago asiatica community in the place

under pedestrian stamping for 5 years
(Planted Ophiopogon japonicus is seen at the back.)
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Photo 2-1. MEBEHAN OIS i ks B AL (1
Vegetational change in the opening of a grove at the
old site of the Institute (1)

1978 4 DRIE BELKE IELN TS

View in the first year of the bare ground studied

Photo 2-2. 3EHED 19804E 7F 2 & v "B EHFLIZUDEHEENF b 5

View in the 3rd year of the same place, where Digitaria violascens
is growing
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Phote 2-3. S5FEHD1982F rFF ¥y, 7y 4 FIHVEFLRALDS
View in the 5th year of the same place, where Oplismenus undulati-
folius and Rubns hirsutus are growing
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Photo. 3-1. FKEPSERA OIS F1F DH2EZ L (2) 1978 4 F
WMo FomEokrd kot o thsd

Vegetational change in the opening of a grove at the old site of the
Institute (2) (lst year)
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Photo 3-2 19801} %d> D BAHMWAA D, EEDOZDIS

XT3 (3rd year)
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Photo 3-3. 1982 /| Wiz Lol LR T

(5th year)
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Photo 4-1. 7 = A= — FEROfEAZ (L 197943 )], WE14EH
Vegetational change in the abandoned tennis court
(1) One year after abandoning

(PR i

Photo 4-2. 19821 =A%, A 2h 7 7 X5V oKL KD, O

LARA Y, A AN NELEFLTCS
(2) After five years: Solidago altissima community mixed with Platanus
orientalis and Lagerstroemia subcostata
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Photo 4-3. 1982 1| ML AR o 7 3, =41 A1) M8
(3) After five years: Platanus orientalis community mixed with
Solidago altissima
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Photo 4-4. 1981 F =41 AXY DELER

(4) After four years: Lagerstroemia subcostata community mixed
with Solidago altissima
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Photo 5-1. FhBF CAHBNIRAHDEE (19824F) AR A/ +

Examples of woody vegetation observed in different opening at the old
site of the Institute.
(1) Platanus orientalis

L e
Photo 5-2. [AEk=voarvlaXhsr+

(2) Platanus orientalis and Ailanthus altissima
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Photo 5-3. M EAXA 2w 2T 78570

(8) Platanus orientalis and Solidago altissima
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Photo 6-1. HAMOEBIE T TR BNV v FDLFOLE
24RO 1979 IETEED V- v o D,

Change of woody vegetation under the canopy of a

grove at the old site of the Institute

(1) 2nd year

o

SAE[10 1982 1 v F o HHF

Photo 6 2.
(2) 5th year: Fatsia japonica



