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Synopsis

Changes of floristic composition and life-form spectra were studied on the stands
at early stages of secondlary succession in Nobeyama and Tsulkuba, where are cool-
and warm-temperate regions of Japan. The dominant species at the first year
stand {pioneer stage) were Ambrosia arlemisiifolia and Selarvia glaiccae in Nobeyama
and Digitarie adscendens and Seleria faberi in Tsukuba, respectively. In the second
year, the stands were dominated by Erigeron anntms in Nobeyama and Oenolhera
parviflora and Erigeron canadensis in Tsukuba, The dormancy form of the
dominant species changed from summer annual (Ths) in the first vear stand to
winter annual (Thw} in the second year stand in both regions of cool-and warm-
temperate climate. The disseminule form of the dominants in the first year stand
was common as clitochore both in Nobeyama and Tsukuba. Change of
disseminule form in dominants was observed from clitochore in first yvear stand to
anemochore in second year stand in the both vegions. Plants in rosette stage of
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Erigeron canadensis and Qenothera parviflera were counted before and after winter

of 1987 in the stands covered by litter of plants of previous season and removed it.

Survival ratio of rosettes was higher in the stand covered with the litter than that

of stand without the litter.

Key werds : Secondary succession, life-form, rosette survival, succession experi-
ment.

Brll, Sugadaira Montane Res. Cen. No. 10, 97-123 pp. (1989)

B L & (&

IOMMEEEOERE S X BRI BV TATHIC A 2L D, 208k, #IHERSE
BT TR DN T o GRS 2 EEIZBIFL R 2R TWE, I ORE TR LERE
W2 B IR OFIAIRERE, A RSN, HEMEoMLEY—AB 2 wREL, To0gR
AT D DB R I U e Fe, MBS LEROWEY» 5 2 EEONHFR B AR T v
FevI{ St AnhyaeXoudy MEKOBREZI DL THEBRA T4 o7,

HEPTEE BRI D W TOPIREN L TR CLEMENTS (19280212 0 D, 200 bR TRA
WAThi e Fre, ERHIEHEEL 5 L O BRI OosTING (1042) I UH LT
KEEVER (1950), BARD (1952), Bazzaz (1968) W2k o TN T &%, 2L T, S KIEL
AR TS 29, Ao o EEE A0, 2EEHICRBE AL VIR, EAYS
AL EHEETS I 2BE L, UL, INSOFERIIBA s N BOER DR
W DROBEMZOBTOMBL LLCLELOTH- T, EREICHE D > T2 DR UH
FiESELIZ VDT b oz,

HA BT O RERO RO, Bmh (1955), ¥E (1956) =k - TRIBE R
2o WHWTERIZE O TH BRI, ZOBANCEYT L2 IEEOTEEMR, £iEa
WOZEE 28I 72 2 TEER L 72, 2 ORH, HHbE 1 EE 78 79, A b v 58
FEORIIL, 2 H R E AV a A v OBEE ST, TRSET AN A TREE NS L O Ly
WRTHo%, Ok, BEED LI LTI (1957), (1967, 1969) DEHIS < &
nTEL (ew K 1973, FiE 1974, #liEs 1977, BRUSH 1978, WIE 1978,
TIE 1988), &, IBOIT K 4 128V T Schmidt (1981), Bornkamm (1987) %4z & -,
HERIZESED st T W4,

INHDEIBEORRAFEMEND &, 20X REHORTRNL TR 200 E W
RATHND & 5o (KEEVER 1950, BAZzAZ 1974, RAYNAL and Bazzaz 1975, HAYASHI
1977, 1979, 1984a, b, NOBLE and SLATYER 1980), UL, 20L& 3 2RHFAThh 2 1201003
BRI FHFRD B 05 BRI CIFbR TR ISR S v, 22T, ZOMETRER
D Fls & RUFREFIL & SRR B O TEBB O BB 5 1T 72,

REMOBME L L UAEH %

fi &
RYFFEORIHUL, REFRIFTI & FIRBITHD 2 AT TH 5, WINZ 51> C 1987 4288 2 UF



HAOPE - kER 99

1988 IR L 2B %, TR e NSTR, N 88 K & L, S 57 & [{Kue T 871X, T 88
K&d5,

WO MRARE, RIFREIA AT R SR IL O S AR > 7 — A EE 08 5
ARHE (RGN Y00 MMz 3R L 7o SRTILIESAMIS, T4 35 1 56 43, SHER 138 B 20 4, AH
#1,350mizh D, N7 ERHEOBF CHBELOZ LW EL Twa (Fig. ),
I 1970 S E THME LTIEM & A, 20%IES R Ty, 1986 &8, S {TFhhTH
U AN THWI-BITh 2,

AW ORI, JIEO CITHORABAFHAOBMTH 5, = OWMIE, 6 36 15 5,
R MO 657, MM m Iy, Fk S EOTHEMICHE LTV 5 (Fig e & 24
1974 PR S, T87TRIZ 198143 ¢, T8 Kid 1987 &£ 2 THMB: LTS AT, 20%
HWEsHTCWi-ERTh s,

5 &

FHID 1970 4540 & 1987 4E & TOEH, 1987 3 & F 1988 £ A THREA L A BB A 4
Fig. 242 Lize 1970 40 & 1987 £ & TOET KRR 6.5°C, THEKALIE 1,520 mm, B
& OB 58.5 A - °C, Ha DRI -32.3 B +°CTh oz, 1987 HiZ, WD LFH b
DERTFITTFEUATHY, BRkEROPLEROIE o0, 1988 EE, FrsBuosid T, [iR
PEL, Bkt ®hoiz, WATEERCEL, 3, ARNoSRT, Bikkod
BOEBRICE - T, HRNERESS L, KRMMEL, WhOsFHOAREEL Tw 3,
R UFLT b, BTN & B TREME TRl EE U7 <, BERERICHEOENT
L35, N, FEREBEL CHERNS L, Boem ORI, SATHWETHY, 4 AMELE
BltHbB0, HEBIWEA3ETIEZN,

L@ 1970 40 5 1987 £ & TOFH), 1987 B L P 1088 42 A TSR L Bl REL:
Fig, 3 lm Uiz, 1970 (E & 1987 £ & TOEFHGKRIE, 13.3°C, FEUERGKEIE 1,147 mm,
B & DR 105.4 B «°C, B2OME-5.6 7 CTdH ok, 1987 ER, [IRETEEA
ThHY, Wokitk 4 Ap s 6 ARTERERTHLE D PED THo7-, 1988 Hix, 7 A OB

Fig.1. The locations of study sites of Nobeyama (N} and Tsukuba (T).
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Fig. 2. Monthly changes of mean temperature (A, [ ] and @) and
precipitation (%, N and [ ) in Nobeyama in 1987, 1988 and
in the period from 1970 to 1987,
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Fig. 3. Monthly changes of mean temperature (&, [_} and @) and
precipitation (), N and [_]) in Tsukuba in 1987, 1988 and in
the period from 1970 to 1987.

Table 1. Soil properties of experimental stands,

STAND pH Carban(C) Nitrogen(N) C/N
(H,0) {KCh (%} (%)
Nobeyama
87 5.08 4,38 12,97 0.74 17.5
88 5.00 4,42 13.17 0. 74 17.8
Tsukuba
87 5.94 5.31 2.41 0.13 18.5
88 5.21 4.97 3.28 0.19 17.3
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Fig.4. Experimental design in both stands of Nobeyama and
Tsultuba,
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species in the successional stands in Nobeyama. a: annual

plant, b perennial plant
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Table 2, Change of Summed Dominance Ratio (SDR) of the constituent species in

G B o b

the succesional stands from 1987 to 1988 in Nobeyama (N-87).

Species Jun, 87 Jul, Aug.

Arteniisia princeps 3 T ¥ 4 46.9 41.0
Rumrex acefocella A A A4 N 10 45.9 39.4
Trifotium repens Y v oA F i 10 36.7 34.9
Setaria glauca ¥ ¥y / 2n 9 G5.4 83.7
Erigevon annnus t A ¥ a F v 8 56.5 57.8
Phalaris arundinacea A - | ¥ 1 9.7 13.9
Ambrosia arlemisiffolia A A F 9 96.7 94,6
Oennthera parviflora FrFwwaAqily 10 45.9 45.3
Stachys riederi 4 X O = 10 53.1 40.9
Eleocharis congesta A i 1 4 25.5 36.5
Agrostis alba a X oA ¥ 0 0.0 13.6
Potentilla fremiana TN F W T 0 0.0 24.8
Oxalis comicidata oy 2 1 16.0 18.3
Selaria faberi TR/ o000 9 61.3 43.7
Commeling communis v v 1 28.4 26.0
Hypericum faxem 20 4 b K 0 7.5 18.2
Digilavia vielascens T ¥ A B o 0 20.0 14.6
Muhlenbergia japonica PR s ¥ 0 0.0 10.9
Amphicarpaea edgeworthii var., jnponica ¥ 7 = A 0 0.0 3.7
Agrosirs exarala var, Nubabo R b7] B 0 6.0 0.0
Phierwm pralensge ;AT OH ) i} 0.0 0.0
Hierochioe odorala var. pubescens ot L2 W 0 0.0 0.0
Erigeron annmns (Roselte) k2 gd i (R) — — —
Agrimonia pilosa ¥ 3 Ak F 0 0.0 3.6
Agrostis clavate Y % 2 & R 0 0.0 ¢.0
Ocnothera parviflora (Rosette) TrFTYILIH(R) — — —_
Panicum Msilcalom X A * = ] 0.0 13.5
Astithe microphylia F 8 o v 0 0.0 0.0
Elshollzie cifiata FEF T a2 0 0.0 0.0
Erigeron canadensis LALBYITESF 0 0.0 23.9
FPolvgowmi lapethifolivm subsp, nodosion 4 4 % 5 F 1 4.1 11.5
Moehringia lateriffora T4 rP=7 2= 0 0.0 0.0
Hypericrm electum B FY vy 0 0.0 8.0
Juncns tenuis 7 i 4 0 0.0 0.0
Echinochion Crus-galli 4 X [ & ] 0.0 3.8
Lotus corniculains var, japonicus O - A 2 0 0.0 0.0

Number of species 14 i6 25

Vegetative cover <1% 29.3% 84.7%
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Sep. QOct. Nov. May.88 Jun. Jul. Aug. Sep, Oct, Nov.

42.8 62.0 48.6 49.1 42.8 44 .1 45.0 55.5 50.9 33.4
38.3 49.7 60.6 60.9 52.5 48.1 46.2 46.7 48.3 99.7
32.5 39.8 40.0 7.0 18.1 16.9 24.5 34.8 29.2 30.8
95.4 5.1 0.0 3.5 .5 37.0 39.4 40.5 0.0 0.0
h1.7 94.2 87.4 100.0 100.0 93.5 87.2 100.4 7.1 0.0
4.1 7.3 ¢.0 27.8 15.8 12.2 5.5 11.7 13.4 3.3
91.7 0.0 0.0 64.1 H8.4 73.8 80.7 71.2 10.0 3.8
44.1 46.0 26.2 23.7 19.4 17.4 23.7 4.4 |1} 0.0
40.0 48.3 0.0 32.3 43.0 42.5 41.2 50.2 16.6 0.0
37.0 39.0 0.0 42.5 '22.0 18.8 25.1 11.0 10.5 0.0
29.6 31.0 58.5 64.3 62.8 61.5 70.5 96.6 72.2 65.1
21.2 31.1 11.6 10.4 19.9 22.6 23.1 17.5 12.7 0.0
14.3 12.5 0.0 0.0 3.4 7.2 7.4 7.9 11.9 3.6
50.2 7.6 0.0 7.0 8.5 10.9 11.7 0.0 0.0 0.0
3.7 0.0 0.0 0.0 7.7 7.5 8.4 9.7 5.0 0.0
28.5 17.2 0.0 0.0 0.0 24.5 35.5 37.0 28.3 3.6
14.6 0.0 0.0 0.0 21.6 24.4 20.9 7.2 0.0 0.0
8.2 10.8 0.0 0.0 0.0 14.3 15.7 27.2 25.8 0.0
7.5 0.0 0.0 0.0 3.7 8.5 13.2 17.4 15.5 0.0
6.0 0.0 0.0 11.8 18.5 30.9 45,9 28.4 36.7 46.6
0.0 ¢.0 0.0 22.2 22.5 21.4 37.1 4.9 4.8 5.3
0.0 t.0 Q.0 50.4 27.3 16.2 12.3 28.8 17.4 25.2

— - - 39.4 36.0 34.8 3.1 36.9 79.3 160.0
3.4 3.9 4.6 4.3 4.1 0.0 0.0 0.0 0.0 0.0
0.0 .0 0.0 0.0 8.5 16.8 3.6 20.9 25.6 14.9

— - - 0.0 28.7 3.3 13.8 7.0 14.9 15.9
18.7 0.0 0.0 0.0 0.0 14.2 14.2 19.3 0.0 0.0
0.0 0.0 0.0 0.0 3.9 4.3 8.3 5.4 10.1 0.0
7.2 0.0 0.0 0.0 6.0 3.5 3.5 8.5 3.7 0.0
26.6 hd.2 27.4 0.0 8.0 0.0 0.0 0.0 0.0 0.0
7.7 0.0 0.0 0.0 4.0 0.0 0.0 0.0 0.0 0.0
.0 0.9 0.0 0.0 3.4 3.6 3.9 0.0 3.0 0.0
8.2 8.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 3.6 8.0 9.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3.6 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0

26 18 9 1741 24+2 284-2 28+2 26+2 22+732 14

83.0% 44.0% 36.0% 22.5% 68.0% 76.5% 85.5% 87.0% 8.0% 59.5%
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Table 3. Change of Summed Dominance Ratic (SDR) of the constituent species in
the successional stands from 1987 to 1988 in Tsukuba (T-87).

7Y < b o b

Species Jun, 87 Jul, Aug.

Setaria ghaveg £ » 1 /I w 14 63.3 62.8
Arleanisia japonica ¥ k3 3 T ¥ 2 15.0 15.1
Sanguisorbe officinalis N O 1 18.6 1.6
Hrimeroma sivigla ¥ x Y v 4 21.% 12.2
Cyrodon daclplan £ - T - S 1 8.8 8.6
Digitaria adscendeons A v 4 24 " Re.Q 8L.0
Dexothere porviflora FA T i A - N ) G 27.5 33.6
Solidago allissima AT HT2TF LY ¢ 8.2 14.5
Plantagn asiatica F £ 2 a 0 7.5 14.1
Artemisia princeps ES kg Ed 0 11.6 12,8
Hewvaribiria sibirica R B A A e | Q .4 IL4
Cassia nomame #T By Y 2 1 n.e 16.2
Soutchies olenecvies 4 o g ] 3.5 74
Miscantiues sinensis 2 4 * 0 8.3 6.8
Aralia cordala v ¥ 0 5.2 6.1
Trifolium repens ¥omo ¥ A » a 3.6 18
Ruhus parvifolins 7oy o o F 0 3.6 3.6
Ambrasint arlemisiifolia 7 ¥ » + 5 28.6 Ha
Fuphorbie supina I = o u )] 15 15.1
Erigeron canadensls B A L h y 3R K 0 a.0 M
Lespedeza Biocolor var. japanica i - 2 Ed 0 1.0 1.7
FPaspalum Thunbergii A A4 4 4 B X Ll 0.0 4.4
Pacderia scandens ~ 7 Y R X3 0 4.1 4.1
Avundinells hirla F ¥ v I 1] 0.0 3.6
Swmilax ching o ¥ et F 0 0.0 o
Erigeraon plitedeiphicns LA P A T Y Q 0.0 .0
Ficris Mieracipides subsp. japanica 2 v ooy + ] 0.0 u.n
Selaria fabert K S S B R 10 67.4 0.1
Galinsoga ciliata (AT T A 1 7.5 7.1
Lespedeza cunvata £ ¥ A + 1] 0.0 1.4
Polygonunr Inpathifplinm subsp. sedosum £ 4 14 & ¥ F 4 4.1 7
Jmperate ovlidrice var, Koenigii + # 2y 1] 0.0 0.0
Thesitime clrinense LI . 0 0.0 0.0
Erigaran qipinms [ T 0 0.0 0.0
Taraxaciing afficinale LI L A 0 0.0 1.0
Qenvthera parvifora (Rossetie) FTLFvraf S (R) - - —
Erigeren mununs (Rosesse) o4 Y g ok - (R — - et
Selidego «itissima (Rosettay LA yaTII+ v (R) - - -
Digitaria vialascens oA A kowoat 4} 43.8 41.2
{igiaria limerensis a A [ ¥ ) 0 0.4 0.0
Eragrostis forrmginen u L) ¥ it o 6.0 0.0
Lespedeza pilosa A+ ot ” # 0 0.1 0.0
Echinochion Crus.galli 1 # v k3 0 0.0 2.4
Spiranthes sinonsis EN 7 +t + ] 0.0 0.0
Aauphicarpaca edgeworthii var. japenica + k4 2 # ¢ 6.0 0.0
Trerls stalomifera 1 i = o 0 0.0 0.0
Ifvdvacotyle vamiflara E o + 1 A L] 4.0 1.0
Eviochloa vilfosa E - R . ? 2.0 9.9
Echinoclon Crus-galli vax. candala r 1 2 [ 4 [} 6.0 6.5
Bidens franrosa FaAuchtr Sy 0 0.0 0.0
Lespedezn cumeata var, sevpens no4 A s F a 1.0 0.0
Sonehins asper + = / b ¥ 0 0.0 0.0
Juncus feuls 7z #* 1 0 0.0 9.0
Hypericiem elpstum K . a 0.0 .0
Hypericenm bam A M R S 1] 0.9 0.0
Youngia japonica T = F EF 3 [ 0.0 0.0
Cerastiverm caespilostem VA, caespilosuem LA S 0 Q.0 0.9
Dxeris polvceplaln / = # -+ 1] 0.0 0.0
Plelodlastus ching X = & W o w 0 0.0 q4.0
Equiselun ariense A # + [} 3.9 0.0
Number of species 13 25 32
Vegetative cover <1% 59y 66.0%
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Sep. Oct, Nov. May. 88 Jun. Jul, Aug. Sep. Oct, Nov.

62.0 4.4 4.7 50.5 41.4 8.5 38.9 2.1 12.3
15.3 19.7 3.3 43.9 3zl 2.8 3.6 35.4 3.5
1.0 1.0 5.3 20.5 16.4 14.8 12.7 12.6 14.0
18.9 23.4 9.8 44.3 50.4 AT 4.1 63.8 68.3
8.5 7.9 0.4 4.9 4.1 13.1 12.7 8.3 8.6
106.6 100.0 0.0 28.7 3.8 [N 7.6 7.6 3.4
3o 33.0 72,1 36.0 83.6 &6.4 T1.8 10.5 L]
1.8 10.9 23.4 20.5 22.8 5.6 31.9 32.4 16.3
7.0 7.9 5.3 5 24.B 1.5 23.8 20.6 24.8
16.4 16.7 a3.7 6.1 13.1 18.5 50.4 47.6 52.1
4.7 10.2 G6.7 4.3 59.6 63.6 50,6 49.% B3.6
2.8 11.9 0.0 1.0 43.5 13.9 50.0 .3 57.4
1.5 7.5 19.3 16.1 17.¢ 14.7 1.3 1.6 3.9
6.1 8.0 18.0 24.6 8.7 26.5 24.6 27.9 311
1.9 3.7 22.3 15.0 19.7 13.8 6.7 3.5 3.5
3.7 3.9 9.6 11.1 11.1 19.7 16.3 19.3 20.3
3.5 T4 18.4 17.6 22.7 15.8 0.2 20.7 5.8
n.7 33.6 0.0 64.8 69.7 8.9 .7 5.6 0.0
15.4 15.2 11.2 0.0 3.4 3.4 3.5 34 3.4
17.5 il.2 66.5 2.8 T 72.7 0.0 5.4 65.6
7.5 1.3 17.6 21.9 17.8 16.4 144 15.3 15.2
8. 8.3 19.8 11.1 2.7 20.3 36.0 45.0 45.2
3.6 3.1 0.0 10.7 3.6 3.6 1.6 3.5 4.3
28.9 H.% 0.0 6.3 1.6 8.9 4.1 18.4 9.0
3.8 1.3 6.7 3.6 0.8 1.9 &1 4.8 4.7
0.0 3.4 5.9 23.7 8.7 18.8 1.5 3.4 34
0.0 3.4 5.0 8.5 18.5 10.5 53 9.0 9.2
65.5 15.4 23.2 0.0 0.0 0.0 0.9 0.0 0.0
7.3 7.3 17.3 [} 0.0 0.0 0.9 0.0 0.0
4.2 4.2 0.0 oo 0.0 9.0 a1 6.9 6.9
3.7 3.9 0.0 LN 0.0 9.0 3.6 0.0 0.0
0.0 0.4 0.0 7.7 28.0 33.7 29.%9 24.0 9.4
0.4 0.0 0.0 19.2 €05 28.1 2.0 16.4 8.1
0.0 0.0 a.0 1z.3 §2.1 4.1 12.7 8.5 8.6
0. 0.0 6.0 4.5 3.6 t4.9 12.7 12.3 9.0
- - - 19.2 26.5 2% 21.0 16.4 4.2
- - 16,0 1.6 REE 7.0 7.1 3.4
- - - 19.4 8.7 3.4 7.1 ] 23.2
43.1 444 0.0 .0 G.0 ¢.0 0.1 0.0 0.0
0.0 0.0 0.0 G.0 6.3 é.7 5.4 4.6 4.7
0.0 0.0 0.0 G0 4.4 i.5 5.1 5.7 7.2
0.0 .0 0.0 [U81] 1.9 5.5 1.7 4.5 7.4
20.4 36.9 45.3 4 0.0 ¢.¢ 0.0 0.0 0.0
0.0 6.0 0. 3.6 3.8 2.1 3.0 0.0 0.0
0.0 0.0 0.9 0.0 3.8 1.6 3.6 3.6 4.0
.0 t.0 0.0 0.0 0.0 3.5 3.5 3.5 3.5
0.0 LN} 9.0 0.0 5.4 3.5 34 34 4.0
1.2 1.6 0.0 0.4 0.0 4.0 0.0 0.0 9.0
6.2 7.0 0.0 2.0 a.0 4.0 0.0 0.0 0.0
0.0 .0 0.0 9.0 0.9 4.0 1.8 1.7 8.1
0.0 (N1} 0.0 4.0 0.0 0.0 3.6 6.2 6.9
0.0 t.0 0.0 ¢.0 9.4 §.9 0.0 0.a 0.¢
0.0 0.0 0.0 0.0 0.0 0.9 3.7 3.8 1.0
0.0 0.0 0.6 .0 0.0 00 3.4 3.5 .0
0.u n.o 0.6 ¢.n 0.6 0.0 3.4 3.4 0D
0.0 0.0 0.¢ ¢.0 1.3 4.1 4.0 0.¢ 0.0
0.4 0.0 4.7 16.3 0.0 0.0 4.0 n.g 0.0
0.0 0.0 0.0 13.6 19.9 0.0 9.0 0.0 0.0
0.0 0.0 4.0 ¢.0 0.0 00 4.0 3.6 3.6
.0 0.0 .0 a.n 0.0 0.0 4.0 0.0 0.0
33 35 26 3443 40+3 40+3 45+3 443 37+3

63.0%  59.5% 10.5% 23.0%  43.0% 59.0%  66.5% 71.5% 67.0%




FO8 T« kR gt

T87XI3, 1988 3£ 10 B & CLFTEN - L THERMTE Ao o212, 1988 42 11 HOFH# &
FaA i,

A, 1 EROREN W0HO 5, 28 A0 A H, OXRBTETH -, HigE
b, VIEEHD R 66.0%, 2EAMNTLNTHD, NRED & 15%E XK1,

B Y RFEO SDR,OENZE(L % Fig. 6 12/ L 70, S48, 1B AL, Pf/0/030
A, R avaThol, SDRE, FhEN 100, 70.1, 62.8 TdH o, 1LHIZ R AL, 7
LFwW I, BAAHYIEN, 2RSS oI B eIt 2 fFFH:??E'
FrF e 34 7N, SDR86.4 TEEMIZR o7, EALAD Y IEF HFIFEIEEE

LEEH O NI AR Lo R Th 7 /2 /20 0 o024 Luffau:ubmtoN E
T18HOEB K Ao/ 7y 730, TSTE TR, 2HEECIEBD 2HAED 719.70 8-
Fro Fo, VABLIHELEERTHLIY ARV Y, A7 35V AL L 2EHICHE - T SDRyAE S

ANRUAL
o a /o—o
& mmmarm £y,
- e G O
A Q_..—-C-/h"‘-/m\
§ -y
o s0f \
w i b an i::;i.
O N v
a” /
A7£E;E“"A\ \..._.“_.___‘% [
ol o N e ~k
J J A 5 O N moJ i A 5§ © N
87 '88

® Digitaria adscandens W Sevaria glaus & Cassia nomame
GAmprosia artemislforin A Qenothara paeviflora O Erigsron canadensis

PERENNIAL
100 b
.
. \
2 " e
o s}
L e ul
o 50 D\L]/L] e
o £
a—0, x
/a A/A‘“GZ iﬂ
L—-q '
0 L 1 i 1 1 A I L L L
J J A S o N MoJ J A 8§ 0 N
'87 ‘88

$Homarthria sibirica  CArtemisia princeps & Miggethus sinansls
afmparata gylidelea var, Koanigii  © Solidags altissime

Fig. 6. Changes of Swnmed Dominance Ratio (SDR) of important
species in the successional stands in Tsukuba, a: annual
plant, b perennial plant



HA DM = # R 109

Haf,

T 88 X TOMSHER A £ v S THD, TSTRYE B L, LirL, Z0 4t &5 SDR,TH
A IEHIL Tu 2 s - Toie (Appendix 2),

WSEER % (RO D0 5 & NS v/ a0, 7y 79 oE A Yad v e i), TE
MAL VAT LFey I, bALS VIR LT,

4 SE B AY

D55 LRl (N 1X)

N 87 X0 SDR, CHEA T & U AR %, RIRE, HTHELY, sfmdEys L orLd
BME Fig, 7 W3R Ulze 1987 426 A, SDREABHL Cunl it T AhoRRL I,

ETHRIRE 225, 1EBOTRHEZY 29, v/ ankiaUe T2 HF—HFLEHR
Ths) 5 45.7% L iHEIT £ i, 9 HETHU L SHATH 5787 WAL RS E This)

100+ g =
% | B e

Ba
[Z 3]
Bcon
Eﬁ Thiw}

This)

bormancy Form

s
i1,
Bl oy
S
£y

Dissem:nule Form

rs
BIRg

A Ri-a

Radicaid Form

P+l
AH
ok
He
e
IREY

Growin Form

Fig. 7. Changes of th dormancy form, disseminule form, radicoid
form and growth form in the successional stands in

Nobeyama.



110 i - Bk - chi

B LA PRRE I, 2FEELEA Thiv) i Ch 0Fl&»s R L &7, 11 A
RBEE AR, 2R H e Podih il H 23 32.69% % & w1z, i G i, it B3
FEFE U fod- bt 1A% il Ufze 2 EEE A £ ThOWERETY WYk ETLI G 6T,
LR A BB Ui, Z2Ricfb- 7T Hit, B2 o3 T 20%MEERL, 11
Azl 44.7%EL 2,

BUARSEE RN, 1 EEOFTICE NIRRT D 8% L2 HH Tz 0M, b o 2EHE
TO~~75% A L, Db > TREFREF DAL, ChRESEERT Y 29, 2 /00
PO AYaF VRERLE D 2RBLE O TH S, BRIET D,, HREAET Dk 2
#EHD 11 ARG E Il LR,

HTFEEE:, RoOERHEE D S FHRUTEL OB 0%FIHRESDTHLOH, 10 Aick-
T AR TR U, HRENCHREMD R L, SEN%THE-TOM2ERO 11 Bt
62.2951IC KL, Y A2 EREENRS R, (HEEEEFEED2L0) &, 2EBPY
WAL booKERERRZAEN R 0T,

AFEH, 1 EFOEEBAEM t, Baille, ATy 8 pr 2HTIBAICHIE R LD TV,
NAEEBEEAY g4y, TEFEGZLDET S prat68.5% L Bhrlc i >, 2ERIEES
b, tanfe U A LR, Lal, 1EBRS o /au, PR35 Y0 This)
BRI TCHfOEH L, 2EHB A7, 4%, a7 R0 POLEAERR I ARE
oz,

Yo AERHEE Y, This) MR L - T1EBOERNRE T e T, 20759 Th

(s) DRI L H B 10 AT BicK s Lk b, JOFRHNELHS SROBA 2 HHTU T
BY, —MHOMERERE AL ENTES,

N88ETH, N87TRO 1 4EE L EEREOAESIMEEOEEE R .

N87K, NS8Kickit 2, B L-oTHEATHLTASE, SDRaC L2 D Elb~, HX
DEFROBEGHELTRE D000, FLOoULrhGEERETH 21, 1278, TSTETD 2
FHIEZ o THEARVEEE LD TV ANE> T,

FLpkSEERM (T 1X)

T 87 R SDR; THEA T & L 72 i NHR * Tig. 8 iR L, T RERE 25 £, 14
Wit Th(s) 23 70%3E < 25T w0, TERD 11 Ars 2EE G 0% AT TR L
foo 2T Thiw) L HBHK Uiz, 27MEARM OV F, RN QI Ty o4 #0981
FEH» SRS, NEKTH24ERICR->TYH, M, NEHBELAb 7,

B PE g, Do, DK TNRERUECTEH 2, TERDIES D, DL M
M Lrol, 2EEOS, IHKC D (RHELTHTFE2L 6480 b D)5 0.2%, 0.3% ebT
MIZHSNTDR, FX?RAVYRHBLELDTH S,

HWFHERTH, R4 50~60% TR AXEMsbNEhol, RVZIEEODIWHAET
0% B EDTWREOR, 11 BELT2ERICZH % B L TLE ok, R/ 20%»
ST A0% L 2{EIir 972, N R LN RyE ROB(ERE -2 013, TEO 1EHOES
e ALy NBRREZEGENTVLA Z L CEELTW S,

SEINE, (B ABULEEHD T 0H 2EF LRI EHT, fib>Tprtps, e D
HEBER LT, e ORI TFT 7Y, 4935V AL X2 DTHE,NERXdEhoiod
s, v4avyryARouYy FHraashiz, AR 2EHIE, Aty oEdi



111

RES

BT

n
£ s 8 & =
£ S B B ©

NS =

2o

7 B R .¢W§
se g Tesw = dzs & < <

Wwilayd ALauvwiog

wiog ajnUiwWassIqg

wWiod RpIO31PpEy

Wigd HIMOID

1988

1987

disseminule form, radicoid

ancy form,

form and growth form in the succession

Fig. 8 Changes of the dorm

al stands in Tsukuba.

o

-
HAERH5OE, NELID1FRBWILATH-,

BETHL2.7%Ly

R T %R o7, BRI

{khs

ORI T 2 TKERE

Th (w) —D,—pr Q& EOTHL

1

L
G

H‘;
~5 L E{LOE

Hh &

Hiiy

AN

T8 KTk, Th(s) OE»TAE
% MBI ow, TIRM 1

MCH o f0i, iz DEHR

i

F£H e

DEEE O RRE L T,

K Lo Lk BiEERET

T 88

H, T 87K,

RELAE

Wiick»CcHATSILEE

zb?f\:o

HE o R Z

{Table 4). EWHI (DS) B

Eskiiz

1961)

CERE (FH,

Hi

HEOFRBORBE 2221
Fickbhkbains,

DS= {(Zd+ 1)} +v



12 P« #E o chid

Table 4. Numata’s Degree of Succession (DS) in the successional

stands.
Stand Initial stand 2nd-yr. stand
Nobeyama
87 99.8 142.3
88 71.5 -
Tsukuba
87 55.8 107.7
88 39.2 —

d: SDR;, £ ##M © (M=100, N=50, Ch.H.G=10, Th=1), n: I, v: i

#HE Q00% % 1 &T5)
1+ 2EADHETOSHDDS 245 L, N8TIXIE 99.8405 142.312, T87TRXIZ55.8405
107. 7412527, Shid, BOSEEESEAR I L2 EEDNE, NEOBEIMN TR LD
EEVDIE, ThOFES N KA 14EH 60.6%, 228 49.2%Th3 0L T TRE 14EH
74.6%, 24EH 49.3% L Bl (Fig. 2,8) 7 & &, S TK L 0 N KO3 (Tables 2, 3)
TEITRALTWLA,
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Fig. 9. Relationship between SDR, and rank of species in the
successional stands in Nobeyama,
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Fig. 11, The number of rosettes of Oenofhera parvifiore and Erigeron
spp. overwintered in the stands covered by plant litter of
previous season (cover stand) and removed it (bare stand),
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Jodt, HEVERTH S &, 1R LI CEREREE) T AKIRELE Ths), BB Dy,
M PR ERLIIRERMTAWR, R TH Y, 2EHOHE T Thiw), D, R, pr ThHa LY
A FEMTR: 4 B 3 2 S0 v, —RRADIT, B S O UGER TORRRTET This) 538 L,
2AEENTIE Thiw) 3B LT < 2 GBHE -« 1, 1955 {#H, 1956 ; ¥ - 847k, 1958 ; B
BHE, 1967 5 AW, 1969). Table 7 I BARZMICB T 2 BRI OB 1B 45 L, A%E
LEABOBFETITLALETE TR, ALY T, vyri, £ 25T, P& Ak v a8
HEELAD, 2HEACEALADSIEF, bAYady, PLrFevaqs sl E L, THET
W@ o4, FAY, A v adBEBEL 24, 28 e AnhvyIx¥R/RTLF v a
A FyaEE LTS 5, SEOWIN, AR TOBES, B0, A 3 &AL “RER
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THREEY (1979) RULE (1970) BE 7 EERTT > BB TE, —FEEERNRE TS
FEERDOHTH 0T, ETEOBESEFTRE 4 & L8 EHERERRs €3 3T +57T
HY, WELTIHED: ZNOBRRT#E EE26NBTHAEI L LTS, BYrHOTH
WA OB & U, B, S0 & 3 S EE BEE B o LTEHTh T LR UMK
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ScuMipT (1981) OFEF A VY TOEBR TR 1ER K ya¥, "7 7, 2HEEHOAT YT
Soncus B, EALDYIEERBEL .

BEEowREERNTATASE, NRKit (Th(s)+D,*Rs+e) — (Thi(w)+D, - Rs+pr),
TEW (Th(s) + Dy« R, +t-p} = (Th(w) =Dy, * Ry »pr) &3, Table6 IZm L 2RO
RHREE LT Z e MR &L, WE2ETl, Thiw) *H, R, D,O#X, This), Rs DD
WA r v ELERLE (Fig 7,8), O, BE-LFH (1956), B (1979) H#E&ELT
VB PHIHERR (ThD, » Rg) 2SR (H D, *Ri;) ~OBITEERMIFALUTHY,
Miyn ZREBBOARTH 72,

B OE 0 R E

BEEHC LT, NR, TRTIEE-EL 228, B 2HUT 2 o@nia siriz, T 87
Ko 2 EHOEEMII 7L F=yI{ 74 Thoiedd, TOESER, NTROEX S a4 iz
s e DG fe, Ty Fwy 24 Z90ERIEINZ, This) DR b ¥R T 5 8 A id il
Bzbrh 3575 742 SDR,T4D, RIUKREENEZL 2L A LMV IEFLIELALR
HThotz, 782 9W2UEAR BE VG SDRy R L 2 22T, HE(1956) k7 F 2 4D
O — 27 2ERC D2 X2 TH5 LHEL TWwb, iz, @8H - 1L (1968) iRt
TiF o R TIE, B 75 790 2 EBOEEHEIE > T, T8 ROBEE, KEkb
78 7 EEGEDHE 2 THTSEOFE & - THR R AT H 2 b O, fEiEER 70%
BreE oLy o, |EHIAEESALET» S OFE 2 M-HARRET 5 250, REENDH D X
WicEOR R b EL R,

F, BEOREFFEOERBLOHE,H A2, NEETRETHELADS, T8 KEEF
Bptept TESELERZYI AL IKEOENE L, HHEOELH2mB EZbaoz, L
L, 20O TFTEBOLEEMOEHHHML SR TRV NSTETE, B1ED 77 79 P AVa
FiE 150 em PAET, B2 B hEEAETOa XA SR X A REH D, S5 RESHECL
B EEEVARELE SDRAFRT L AR A %Y, EEE TALFHER S FEEREANS {,
B EmE R 5B Tws, TSTRTRI QY 229, Ad.0a, F7vo4FI8E8, TO®
WE A LT 398, SDR; Ok N 87T Eiclb~nds D v, 372, A RGE 2 b U AT
O+ AP IR 2 E T EFN p, | GBI, 1956) ## 5%k, N&TEX 10%AiI# T, 24H
WAL T2 (Fig. No T 87 R Tk 1 FHIZ 20%3¥E < H -0, 2EHIZE - Tz 10%
BT sLTLEok (Fig.8), 2OZehbd, HEOKELROMNDHL Z bbb,

B 512, SDR,—EHIER, &F 2 Tale v, MR L C, B E 22 35S --IR =
T X OB BV THAL, L WRET OO 04 oI TS ks (B
) p3fe D f2 b, FREEL SR IE & 513 DGR AR (L ), SEOERAN (S FR)
WEFLTWL e 2L GEBEIE,, 1953 ) R -AM, 1954 ; WHITTAKER, 1956, 1972),
SEOEFTU, AP THTHBE, NSTRE 1EH, 288 b SFHTH-% (Fig 9. Z
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N 2 ¢, EEREL BB F oy v—7 L OMTERMZ S 1, JJHJFM,TXJJNHJ
DTN, BRYITH- T b IRASEsREL Tt E 0N s, T KT 1EES L F
B, 2 AR AR o7 (Fig 10, 1 ERRIHS <, SDROEBICENT 2 7 v — I
SHE LTt b, 2T I L R BB R ASEEAT U e USRI & & 70 I O FEIR & AR,
N87 K& T8TKTHhiH2 Z epthind, T87 IZ’C“H%‘F‘%@?&F@HE#U;F}TER]& Lk, RANC
fLFHoNTWE I L e, HUERERTZ To’)iFIJﬁ%cD SRbhRBEEL TS0 EEbItS,
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Table 5
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The dominant species in the pioneer and winter annual stage

in secondary succession observed in various sites of Japan.

Study sites

Pioneer stage

Kuttian Chesropodinm altbiim var. centrohiurnm Th (s) D, Rs e
Digitarie adscendens Th (s) I, R, t-p
Eclinochloa crus-galli Th (s) D, Rs t-p
Selaria viridis Th (s) D, R t
Polvgonum spp. Th (s} D, Ry a b
Hachirogata Echinochioa crus-galli var. candata Th (s) Dy, , Rs t
FPolygonwm lapathifolivm Th (s) D, Its e, b
Niigata Digitaria adscendens Th (s) D, R, t-p
Cassia nomame Th (s} D, Rs e
Aubrosia artenisiifolia Th (s) D, Rs e
Porinlaca oleracen Th (g) D, R; b
Setaria viridis Th (s) D, Rs t
Kasiwazalki Awnbrosia arienisiifolia Th (&) 1, Rs e
Chenopodiven album var. centronbiron Th {s) D, Rs e
Erigeron canadensis Th (w) D, Rs pr
Chiba Ambrosia arienisiifolia Th (s) D, Rs e
Chenopoditm album war, centrorubunm Th {s) Dy Rs e
Digitaria adscendens Th (s) D, R, t-p
Polvgomemn fapatliifolivem Th {s) D, Rs e b
Selaria viridis Th (s) D, Rs t
Sugadaira Folygonum persicaria Th (s} D, Rs e
Chenopociom afbim Th (s) D, Rs e
Digilaria violascens Th (s) BN Rs t-p
Echinochloa crus-palli Th (s) D, Rs t-p
Utsukusigaharaa  Podvgonmmn persicaria Th (s} D, R
b Elsheltzia ciliala Th (s) B, Rs
Carex luonilis subsp, foneconata H D, Ra
Takayama Centipeda minima Th (s} Dy R, b-p
Polvgomon lapathifolinm Th (s) D, Rs e b
Eleacharis acicilaris var. longisela HH D, s Ra t
Evigeron canadensis Th (s) D, Ry pr
Trifolinm pratense H D, R e, b
Tayohasi Digitaria adscendens Th {s) D, R, t-p
Oosaka Ambrosia arlenisiifolia Th {s) D, Rs e
Chenopodion albun var, ecnfrorburmn Th () D, Rs e
Digitaria adscendens Th {s) D, R t-p
Tottori Selaria glauca Th (s} D, R, t
Krnpmerovia striala Th (s} D, R4 e, b
Hydrocotyle maritima Ch D, R, p
Zentsuuji Digitaria adscendens Th (8) D, R, t-p
Polvgomnm lapathifolium Th (s) D, Rs e b
Miyakonojoo Digitaria adscendens Th (s} D, R, t-p
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Winter annual stage

Authors

Erigeron canadensis

Th {w) D,

Ry pr Kuwabara {1957)
Erigeron canadensis Th (w) D, R pr Hayashi (unpublished)
Sugawara (1978a, b)
Eriperon canadensis Th {(w} Dy R pr Olkada {1953}
Erigeron canadensis Th (w) D, Ry pr Numata + Suzuki {1958)
E. swmalrensts Th (w) D Ry pr
E. annuns Th {(w) D, R pr
Oenothera parviflora Th {(w} [ R, pr
Erigeron canadensis Th (w) D, R, pr Hayashi (1967, 14986)
L annuus Th {w) D, R, pr
Oenothera parviflora Thw) D, R, pr
Tsuchida {1970)
Sibata et al. (1974)
Matsumura et al. (1988)
Exrigeron sumatrensis Th (w) Dy R; pr Kurauchi {1369)
Erjgon canadensis Th (w) Dy R nr Hayashi (1967, unpublished}
E. annnis Th {w) D, Rs pr
Aster subulatus Th (w) D, Ry e
Yokokawa + Matsui {1962)
Erigeron canadensis Th (w) D, R pr Kawakami * Noda (1963, 64)
E. aunuus Th (w) DX R; pr
Erigerron bonariensis Th {w) D, Rs pr Sawada (1963)



Appendix 1. Changes of Summed Dominance Ratio (SDR) of the constituent species In

the successional stand in 1988 i1n Nobeyama (N88).

Species Jun. 88 Jul. Aug. Sep. Oct. Nov.
Erigeron annuus E 2 Y g F 10 51.9 54.9 59.0 73.0 73.2
Trifolium vepens yoow oA g 10 74.5 32.6 33.0 27.3 28.3
Oenothera parvifiora TFeyadsly 10 27.1 25.3 3B.5 33.2 33.5
Erigeron canadensis CAASYBEES 6 7.7 15.1 20.6 29.4 16.3
Ambrosia artemisitfolia A 4 7 ¥ 10 160.0 100.0 100.0 22.1 ¢.0
Setaria glans ¥ » I J 2o 10 63.4 55.3 63.7 13.6 0.0
Stachys riederi 4 X O = 3 38.4 39.2 39.2 46.7 0.9
Azrtemisia princeps 3 = B 0 38.7 38.3 3.7 46.7 37.2
Polygonum lapathibifolium subsp. * A A4 R HF 7 25.2 23.9 28.3 7.8 0.0
nodosum

Polentilla freymiana EwaNF YIS 0 7.7 7.1 3.5 3.6 3.5
Hypericum laxam b= - A N 0 38.4 36.6 36.3 37.4 0.0
Agrostis spp. o X A 7 % B spp ] 0.0 26.9 12.0 46.6 38.2
Commoling communis W = z + 5 23.7 15.5 21.0 5.8 0.0
Rumex acetocellz E A R A 0 0.0 14.7 14.6 14.7 15.1
Phaleris arundinacea z H 3 % 0 0.0 13.4 28.1 67.0 67.5
Digitaria violascens T F A B ¥ i} 7.2 7.2 4.2 0.0 0.0
Polygonum sieboldii TE/ITFEYVHE 0 0.0 4.4 8.8 4.7 0.0
Lotus corniculgtus var, japonicus 2 o ¥ ¥ 0 0.0 3.7 3.7 4.1 0.0
Euphorbia supina I = ¥ & VoY 0 3.5 3.5 3.5 ¢.0 0.0
Astilbe micvophyiile F ¥ oy ¥ v 0 0.0 3.5 3.6 8.0 0.0
Hypericum electum Z ¥y v v 0 0.0 7.1 16.4 ¢.0 0.01
Elshitzia ciliata FFFFaTYa 0 0.0 7.0 7.1 3.6 G.0
Hierochloe odoraiz var. pubesens a w7 ROw 0 0.0 0.0 0.0 42.0 36.2
Oxalis corniculaoa o F oY & 0 ¢.0 ¢.0 3.5 3.6 0.0
Eleocharis congestu A Y 4 0 0.0 0.0 0.0 7.6 0.0
Moehringia lateriflora FAF VYT A= 0 0.0 0.0 3.7 0.0 0.0
Juncus tenuis 7 A A -0 0.0 0.0 0.0 8.4 0.0

Number of species 9 15 23 25 23 9

Vegetative cover 1.0% 51.5% 72.0% 76.5% 71.0% 20.5%
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Appendix 2. Changes of Summed Dominance Ratio (SDR) of the constituent species in

the Successional stand in 1988 in Tsukuba {T88).

Species Jun. 88 Jul. Aug. Sep. Oct Nov.
Guaphalium affine P =R 3 46,7 47.6 37.9 54.4 45.8
Evigeron canadensis EAALBYIESR 10 33.6 43.8 38.6 68.2 68.2
Solidege altissima A FATIIFVY & 42.7 42.5 33.1 §5.9 90.3
Euphorbia supina = A 9 37.9 36.8 8.5 51.1 0.7
Erigeron spp. {roseite) EALHEYIETIR spp. 10 47.2 36.0 36.9 50.9 4.7
Lysimachia japtnica a + A 7 9.1 34.2 35.2 47.7 12.1
Oxalis corniculata bl I » B 5 3.4 31.8 26.2 48.3 35.1
Oenothera parviflova TVFETYHEA TYE 3 28.5 26.7 30.7 33.7 27.4
Erigevon philadelphicus oo g Fd v 1 23.3 14.6 14.0 17.5 22.3
Digitarin adscendens A [ B2 s 10 100.0 100.0 100.0 100.9 0.0
Hypericum lzcam a4y F FFY ] 1.0 20.6 10.% 9.5 12.6
Kummerovia striqia o KV 2 4 10.0 19.8 18.4 42.6 0.0
Youngia japorice = F E 5 = 0 11.4 13.0 17.2 3.7 5.8
Artemisig princeps Ef = £ 9 4.0 13.0 16.2 28.2 22.3
Lxeris siolonifere 4 7 = # < [ 3.8 7.5 3.8 3.8 5.2
Hydrocotvle ramifloma A 4 F F X ¢ 7.6 7.2 7.3 10.8 11.2
Arlemisia japenrica A P 3 3 = & 0 4.0 3.9 3.8 3.9 6.3
Calystegia hederacea 2kt a #H OF 2 2.5 28.2 22.6 0.0 0.0
Selaria faberi FTE/Z SR TY 10 20.8 17.7 15.8 0.0 6.0
Phyllanthvs uss =B A 4 0 8.9 8.0 7.3 3.7 G.0
Acalypha ausiralis R A 1 18.0 7.4 17.9 9.3 G.0
Lespedeza cunecala A F I & 0 9.6 4.6 12.9 12.5 0.0
Digitaria violascens T oEx oA B o 47.8 61.0 82.0 0.0
Soeilpria frlicaulis -1 LA T S 0 4.2 8.3 11.4 0.6 0.0
Seiaria glauca F ¥ 3 /S 37 4.0 3.9 4.8 0.6 0.0
Potentilla frevniana Ty F v T 0 4.2 3.9 3.5 0.0 0.0
Sonchus olemahizn s a b ] 4.9 10.5 0.9 0.0 0.0
Polygenum [gpatlifolium subsp. nodoswon x4 2 F 7 0 12.9 7.5 9.0 G.0 0.0
Eluisetum arvense A Ed + 0 6.0 5.1 0.0 0.0 4.0
Cyperus microivia EEE A ] 0.0 4.9 4.2 0.0 0.0
Bothriospermum fenellum snooF o4 st 1] 5.6 4.6 1.0 6.0 0.0
Juncus tonuis z ++ A il 0.0 3.9 3.7 0.0 0.0
Acer rufinerve U NS H T F 1 8.3 3.8 0.0 0.0 0.0
Milrasgcoie pvgmaca 7 1 + x [H 0.t 34 3.7 10.0 0.0
Echinochloa Crus-galli 1 X | = z 0 0.0 0.0 4.4 0.0 0.0
Bides frondosa FAY BT 13 0.¢ 0.0 3.5 0.0 0.0
Paspalm Thunbergii % L A S b oz 0 0.0 0.0 0.9 0.0 18.9
Hemarthria sibivica =L e | [ 0.0 0.0 0.9 0.0 11.5
Number of species 18 25 3 31 22 18
Vegetative cover <1% 55.0% 70.5% 81.8% 55.5% 28.0%
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