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Abstract

Field experiments were conducted at the Yodogawa river in Osaka Pref. in 1988 and 1989 to clarify
the effects of different frequency cutting on growth and species composition of the Solidago altissima
community. Six plots differing in cutting frequency were examined. This community was retrogressive
at three or more cuttings per year. As cutting frequency increased, not only did the number of component
species increase, the number and percentage of annual plants per plot increased also. The percentage of
annual plants attained 50 percent or more in plots cut three times or more. Seasonal succession was
recognized in the floristic composition of this community, whose spring aspect was characterized by
winter annual plants, the autumn aspect being characterized by summer annual plants. Though winter

annual plants grew in the non-cut plot, summer annual plants did not.
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Fig.1. Monthly change in mean height (m) of Solidago altissima in six plots.
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Monthly change in cover—degree (%) of Solidago altissima and other species in six plots.
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Table 2. Monthly change in mean height (m) and cover (%) of species appearing in plot No.1.

Date JIEER Apr. 1988 | May Jun. Jul. Aug. Sep. Oct. Apr. 1989 May Jun. Jul. Aug. Sep. Oct.
Maximum height (m) BT 0.7 1.15 0.4 0.33 0.68 0.3 0.25 0.25 0.8 0.5 0.35 0.5 0.6 0.2

Total mean height (m) PR 0. 45 0.9 0.2 0.25 0.48 0.2 0.1 0.1 0.4 0.2 0.2 0.25 0.15 0.07

Total coverage (%) SHRE 98 100 40 52 67 47 28 42
Number of species SRR 10 10 11 11 12 12 14 19

H ¢ H i HoicC H C H icC H ¢ H H i C

Solidago altissima Iy 5 : 0.20 30| 0.1 0.05. 11
Juncus tenuis M 0.1 1] 0.1 0.1 4
Cynodon dactylon ¥y o 0.5 0.3] 0.1 005 2
Artemisia princeps 3ty 01l 1] 01 0.077 18
Juncus effusus var. decipiens 4 0.25: 0.1]0.15: 0.25: 0.1
Rumex conglomeratus A Y 005 0.05]0.05 0.6 0057 0.2
Poa sphondylodes 939 .25 Porfersi o qfos) 014
Oenothera laciniata AT Y X 0.1 2| 0.1 0.05 0.1
Loliua aultiflorus WY .3 .28 0.1 0.01
Aubrosia artemisiifolia var. elatior 774 . § :
Spiranthes sinensis N 0.02 . 0.02 0.1
Setaria glauca 110 0.2410.00]0.35: 0.7] 0.2 0.5|0.05° 0.1 1
Trifolium repens D] i : 0.04 0.1
Vicia angustifolia R 0.05: 0.07:0.01| 0.1} 0.05:0.05
Andropogon virginicus Ay i ‘ ‘ 0.01 0.15 3
TFestuca muros 3 Wary | Toas oo | T T T oo s e ooz o | T
Trifoliun dubium T I 0.01:0.01
Briza minor AN 0.1:0.01 :
Paspalum dilatatum AR ML )

Mazus japonicus MIN ;

Erigeron canadensis ALY 0.1: 0.1

Xanthium canadense TR 0.15 0.1]0.08

Cyperus iria 207 : 0.02 :
Veronica arvensis $$42)77° Y 0.010.01
Sisyrinchium atlanticum 2 $vaY :

Digitaria violascens
Cerastium glomeratum
Digitaria adscendens
Erigeron sumatrensis
Panicum bisulcatum

0.2510.01

H : Mean height (m), C : Cover degree (%)
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Table 3. Monthly change in mean height (m) and cover (%) of species appearing in plot No. 2.

Date FHEEA | Apr.1988 | May Jun. Jul. Aug. Sep. Oct. Apr. 1983 | May [ Jun. [ Jul. Aug. Sep. Oct.
Maxinun height (m) BaEEt [0.85 1.2 0.43 0.75 0.3 0.8 0.2 0.35 0.8 0.4 0.5 0.58 0.9 0.5
Total mean height (m) oA 0.5 0.8 0.26 0.45 0.2 0.35 0.08 0.2 0.35 0.15 0.4 0.17 0.33 0.1
Total coverage (%) HWE 100 95 35 70 35 75 25 50 60 30
Number of species IR 10 10 14 12 13 13 13 17 20 17

HoiC Jh ¢ [H ¢ W "c[H ¢ |H ¢ |H ¢ |n ¢ Hoic | o ¢ :
Rumex conglomeratus Ay : .2
Juncus tenuis 794 .
Cynodon dactylon ¥ amon .2
Artemisia princeps Eiz 2
Juncus effusus var. decipiens 4 . . : . -
Ambrosia artemisiifolia var. elatior 737 | S50 1 0.3 ) .3
Andropogon virginicus Ay 20 0.1]0.25: 0.1] 0.60 0.1 05 0.1/ 0. 0.5: 0.5(0.31. 4| 08 10]/015 3
Paspalun dilatatun SRR e : 0.2 0.1[0.15° 0.1(0.35: 0.1 0.03) 01005 o1f 01 02/0% 05|04 18]03s 2|005 05
Poa sphondylodes HT WY 0.2 0.1(025 0.1] 0.3 0.01/0.08 0.00|0.05° 1]0.25 05 orioofo 02|  fois oofois
Oenothera biennis AT Y : ; : 01 01 01010007 1007 1] 04 1]0.05 000 0.15 0.01 0.0 0.01 0.13: 0.5/0.04°
Lolium multiflorum AUy 0.35: 0.5 0.7 0.1] 0.47 0.3 0.2 0.1 ossioo] 0.28 105 2] 020 2] : 0.06 :0.01
Trifolium repens SR ‘ : 0.010.01 : 0.05 0.2/0.05: 0.2/0.05: 2 0.05: 0.8(0.07 0.60.05 0.01[0.07 0.1
Vicia angustifolia WA Y : :
Digitaria adscendens AN
Setaria glauca +/1)30
Briza minor | BN 0,15 0.07
Spiranthes sinensis Nt
Trifolium dubium T IR
Polypogon fugax kI 1)
Festuca myuros Wy
Sisyrinchium atlanticum 339
Digitaria timorensis AN
Xanthium canadense 0.08°0.01] 0.1: 0.1
Agropyron tsukushiense var. transiens :
Cerastium glomeratum 0.2:0.02 :
Bromus cathartices — gqwy [ | DT T o 7”_.!AD.72>5“4071 —————————
Erigeron canadensis H
Sagina japonica 0,03 0.01 :
Panicum bisulcatum L 0.9 001
Eragrostis ferruginea H oY 0.3: 0.2 [
Paspalum distichum Fa92R AL ; ; : ; : ; : : : : 0.34:0.01
Solidago altissima sy | 0.4 60 0.850 s0(0.26: 30(0.45. 68| 0.20 0|0.45; 65(0.08° 20 02 13 04! 30015 15 04 50|07 25|03 30]0.07 13

H : Mean height (m). C : Cover degree (%)
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Table4. Monthly change in mean height(m) and cover (%) of species appearing in plot No.3.

Date JIEER Apr. 1988 | May Jun. Jul. Aug. Sep. Oct. Apr.1989 | May Jun. Jul. Aug. Sep. Oct.
Maximum height (n) BEst (0.4 1 1.3 0.39 0.5 0.25 0.25 0.45 0.7 0.8 0.45 0.6 0.75 0.15
Total mean height (m) gL [0.25 0.7 0.9 0.25 0.38 0.15 0.1 0.15 0.4 0.45 0.15 0.3 0.22 0.08
Total coverage (%) SR 46 60 68 27 45 40 25 35 60 50 40 75 60 28
Number of species oticht 244 10 10 10 ] 10 10 10 14 12 12 15 14 15
Hoic [ W fc [ ic | Hoic [# ic [h ic W c[H ¢ [H c[H ¢ TR
Solidago altissina w7y #m [ 0.25 07 8] 0.9 6 ‘ :
Juncus tenuis M 015, 2| 0.4f 25(0.23 25 5
Cynodon dactylon FaO¥ o | 0.200.05]0.1510.05|0.150.02 2 .
Artemisia princeps 0.17: 0.6 3 15 05 ¢
Juncus effusus var. decipiens 0.3 0.1 . 3 A
Rumex conglomeratus .38 0.1:0.01 BE . . : X
Anbrosia artemisiifolia var. elatior .07 0.1:0.01 ‘ :, .03 2 3
Paspalun dilatatum SR AL i g ; 0.350 0.1]0.25{0.01] 0.1 0.4]0.08} 0.2] 0.2} 0.5 0.3: 0.2 035 0.4[045° 0.5] 03 1]015 0.2
Vicia angustifolia wuts | oa 0] 0.7 0z2]oes £0.01 0.2} 0.1/0.03:0.00] 0.1;001] 0.2 4 ‘ ' | 0,031 0.01
Loliun multiflorun UK 0.3:0.05]0.65 0.05] 0.5 f0.01 : 02l 1lossi 2] 2 ‘
Setaria glauca ¥v1)30 . : 0.2:0.01| 0.1:0.010. 08‘: 0.1 0.1: 0.1
Trifoliun repens S09RY : : ‘ : 0.040 0.2/0.05: 1l015 1 0.1:0.02
Briza minor BNy o 05@0. | o1 tfo2sio0 01 1 o2 15 : : ‘ 3
Andropogon virginicus APt { ‘ : ‘ : 0.050.00]0.15 0.05|0.25 3|0.08' 4
Cyperus iria 3T A 0.2{0.01] 0.3 0.01] 0.4 0.1] 0.1/ 0.01
Digitaria violascens ek | | T T T T T e s oo ea ] T o N R N N AT R TI
Xanthium canadense TR | 0.150.000.15:0.02| 0.5 0.5 :
Veronica arvensis $#43)77°Y 0. 04 0.01 i 0.01 0.01
Cerastium glomeratum 1553304 0.15 0.01 ‘ :
Agropyron racemiferum TAES I Y ; 0.4 0.05 ;
Oenothera laciniata hIvEIVS | : 0.1 0.01
Lipocarpha microcephala e n vy : 0.01:0.01 :
Spiranthes sinensis N} : 0.01 0.01

H : Mean height (m), C : Cover degree (%)
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Table 5. Monthly change in mean height (m) and cover (%) of species appearing in plot No.4.
Date HEEAR Apr. 1988 | May Jun. Jul. Aug. Sep. Oct. Apr. 1989 May Jun. Jul. Aug. Sep. Oct.
Maxinun height (m) BEEL | 0.8 1.4 1.4 0.35 0.7 0.3 0.45 0.5 0.9 118 0.3 0.6 0.45 0.53
Total mean height (a) AL | 0.4 0.75 0.9 0.2 0.45 0.15 0.15 0.4 0.7 0.9 0.2 0.3 0.15 0.25
Total coverage (%) SR 9 80 95 3 80 60 85 85 80 95 55 85 4 75
Number of species B 1 11 10 12 1 13 13 13 12 1 11 10 11 12

Hoic | ¢ [# ¢ [H ¢clH c |[Hic |Hic |H ¢ |H ¢ |m ¢ ¢cli ¢ Hoic [H ic

Solidago altissina wsmmy#m| 0.3 600750 60| 1 75| 0.2, 30|0.45. 50[0.25° 75 0.15; 30[0.25 35
Juncus tenuis M i { i 0.15. 3! 03 60150 6 0.15) 5018 20
Cynodon dactylon ¥ a0 o 0.150.05 0.2} 05| 0.2 01 04] 02 3
Artemisia princeps Eicd o i 51 0.2 : 0.2% 10
Juncus effusus var. decipiens 4 i 0.1 0.3 0.45 7
“Rumex conglomeratus A AY |0 X} ) 010151 0.3 ) 0zl 2
Carex sp. 1 ® B 0.3:0.01] 0.5 0.1] 0.5 [0 02! 1 0.20 3
Rumex japonicus YAy 0.3° 0.5 0.8 0.5] 0.6: 0. 1io]esi 1 17 0150 1
Loliun multiflorun wur 035 01] 05l 2] 06 01015 0.02 0.2:0.01] 0.370.05] 0.4 0. ' _ .25 5 5
Poa sphondylodes 433 W : ; 0.15; 0.01 i 0.2:0.01) 0.1:0.01] 0.3} 0.2/ 0.4 0.4 0.1] 0.2} 0.15: 0.1]0.25; 2
Vicia angustifolia wAUTEY | 07) 12] L1 20 0.080.00| 0.1:0.01] 0.1 0.01] 0.1:0.03] 0.5. 30 : = : : : 0.15 2
Carex sp. 2 RO~y | ‘= | | ' 010 01 03] 01| 04l o1fo2s 01] 03 01
Ambrosia artemisiifolia var. elatior 7 94 H : : : ;
Setaria glauca ¥/1)30
Trifolium dubium IXT XY
Briza minor vy

H : Mean height (m), C : Cover degree (%)
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Table 6. Monthly change in mean height (m) and cover (%) of species appearing in plot No.5.

Date JEEA [ Aer 1988 |May Jun., Jul. Aug. Sep. Joct. Apr. 1989 | May Jun. Jul. Aug. Sep. Oct.
Maximum height (w) BEEL (o 1 1.48 0.43 0.75 115 L1 0.7 1.3 1.4 0.3 0.7 1.1 1.2
Total mean height (m) TEL 04 0.8 1.13 0.35 0.55 0.7 0.8 0.5 1 L1 0.25 0.5 0.65 0.8
Total coverage (%) SHWE 97 97 96 40 90 100 98 9 100 98 68 98 97 98
Number of species HIEY 7 9 7 9 8 ) 6 8 8 8 8 8 8 8
B¢ (H ic ¢ |wic [ W iC | H fc [ H C [ HIC|HIC[H c [HIC|HIC[HC|H C
Solidago altissima Bisnroy 49| 047 90| 0.8 90| 1.2; 95)0.25) 37(0.55: 88( 0.7; 98 0.8 95| 0.5] 80| 1} 0.25: 65| 0.5. 95/0.65i 95| 0.8; 97
Juncus tenuis M 037 0.5| 0.6: 0.5(0.28: 0.510.15: 0.1/0.25:0.01| 0.2:0.01 0.3: 0.4] 0.3} 0.15:0.01| 0.2:0.01}0.15:0.01 :
Cynodon dactylon ¥ : o.1si00t|035i0.05]0.17¢ o.2] o2 1] 0.3i 1lo2sio0s 0.2} 0.10 0.4) 0.2 0.5(022¢ 05] 0.3 0.2
Artemisia princeps 3y o2 2| ot 3lo7 slonsi a3l 3| esl 1] 04l 2|05 15]06s] nii o s| 04 6|05 2|04 3
Rumex conglomeratus ¥y | 030 0.5 0.6: 0.5/0.85¢ 0.7]0.15; 0.8] 0.2° 0,3[0.15; 0.5({0.25: 1[0.45: 1| L1} 015 0.6(0.080 0.2[018i0.05] 0.2 0.1
Tumex japonicus 3 ¥y | 03 01] 067 0.1] 037 01]es 01] 01 01] 02 0.1] 02 0.1] 04; 0.5] 0.7 1 01001 01 0.5(0.2500.05] 0.2:0.05
Lolium nultiflorun oy 0.3t s|osl 8|05 sloss oos| : ‘ 0.4% 01] 051 0.2i0.01 ‘
Vicia angustifolia WHAIEY | 0.65; 0.5| 0.8 0.5 : 0.1:0.01} 0.2:0.00| 027 6.1] 0.1 0.1] 0.5{ 4 : : ‘ ‘ 0101 -
Poa sphondylodes 157 MY : { i : : { ‘ 0.4 1] 04l 01|03l 01|osioo|o2s 0.5 0.4 0.3 =
Ambrosia artemisiifolia var. elatior 7 %4 : [ 0.2 0.01 [].41 0.1]0 45E 0.1 : 42t
Pennisetum alopecuroides TN : : ‘ 0.3:0.01] 0.4 ¢ 0.1) 0.5 0.1 i
Galium spurium var. echinospermon Yy 7 ; 0.7:0.01 : : : 0.55: 1 : : : : ;?;
H : Mean height (m), € : Cover degree (%) Q
Table 7. Monthly change in mean height (m) and cover (%) of species appearing in plot No.6. im

Date AR Apr. 1088 | May Jun. Jul. [ hug. [ sep. [ oct. Apr. 1989 | May Jun, [ Jul. Aug. Sep. Oct.
Maximum height (m) B 0.85 1.3 1.7 1.95 223 2.5 [ 25 11 1.65 197 2.1t 2.4 2.5 2.5
Total mean height (m) PR 0.35 0.8 1.3 1.6 1.95 2.1 2 0.7 1.2 1.6 1.65 1.6 1.85 2
Total coverage (%) LEWE 95 100 98 100 100 100 100 95 100 100 100 100 100 100
“humber of species IR 8 8 7 9 5 7 8 10 7 7 7 5 5 7
Hoi¢ [ H i C [ K ic [ W iC [H ic |H ic |[H ic | H iC/|[HIC|HC|HIC|HICHIC|HC
Solidago altissina T F 0.35! 80] 0.6 W] 1.3 1.2; 100] 1.6 100]1.65: 100 1.7} 100[1.85: 100 2 90
Juncus tenuis ol 0.5 0.1) 0.4} 0.1] 0.5 04ios|oericot|etsioo] | ' :
Cynodon dactylon ¥ a oon ‘ ; : : : :
Artemisia princeps Y 0.9 1 . .17 XA 0.2
Juncus effusus var. decipiens L AR S I N N A L ;,DL(E;,,,-
“Rumex conglomeratus ] WA | 04l 2| 1 3|09 0.5 0.3
Cyperaceae sp. WUy EO—/ | 0.20 0.1] 0.3i0.001| 0.5 0.75: 0 5 2
Phragmites communis EY 1.7 1.6 1.8 : 1
Vicia angustifolia HRIAY 06 0| 1 1 { § 0.30 15
Lolium multiflorum ETeNtY 0.3: 1| 10 1] 0% 0.6 0.5 :
Rumex japonicus ¥y 0.4: 3 te 1) L1 H
Veronica arvensis 9143177 0.1:005| 0.3 0.05 :

H : Mean height (m), C : Cover degree (%)
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Table 8. A Summary of floristic composition in tables 2~7.

P 1ot No. 12 3 4 5 6

Number of species . 30 0 32 23 ¢ 18 12 12

Solidago altissima 49774 #99 O O 0O 0 O o
O

O
@)
.

0

1) s o —/&

Cyperaceae sp.
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Table9. Life form spectra of six plots.
Plot No. Th(s) Th(w) Ch H G
1 817 (27)%" 10 (33) 3 (10) 8 (27) 1 (3)
2 8 (25) 8 (25) 3 (9) 12 (38) 1 (3)
3 7 (30) 5 (22) 3 (13) 7 (30) 1 (5)
4 3 (21) 3 (21) 2 (15) 6 (43) 0 (0)
5 1 (8) 3 (25) 2 (17) 6 (50) 0 (0)
6 0 (0) 3 (27) 2 (18) 5 (46) 1 (9)

Th(s) : Therophytes (summer annual) Th(w) : Therophytes (winter annual) Ch: Chamaephytes

H: Hemicryptophytes G: Geophytes

U Number of species 2 (%) Percentage
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Fig.3. Monthly change in number of component species in six plots.
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