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Succession of grassland on abandoned farmlands in the Nopporo Forest Park
— Relationship between alien herbaceous species and a dwarf bamboo —
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ABSTRACT

Changes in the coverages of three alien plant species
(Dactylis glomerata, Solidago gigantea subsp. serotina, S.
altissima) and a native dwarf bamboo (Sasa senanensis)
were investigated within a monitoring plot (6-m wide and
40-m long) during 15 years (2000-2014) at a grassland
established in abandoned farmland in the Nopporo Forest
Park. Abundance of D. glomerata rapidly decreased and
disappeared by 2010. Two Solidago species developed dense
patches by branching short rhizomes, but these patches had
broken down gradually. Only S. senanensis had increased
and become dominant in this site by 2011. It is revealed that
early successional invasive species tended to be replaced
by dwarf bamboo owing to vigorous vegetative propagation
ability by rhizome elongation.

Keywords: Abandoned farmlands, Succession, Rhizome habits,
Sasa senanensis, Alien herbs
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Fig.1 Location of the monitoring site.
This map is based on the aerial photograph HO20011X
(Date: June 28, 2001) published by Geospatial Information
Authority of Japan.
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RS RE D R 4 BARHE ZTE T 550 (K D I,
6mX A0 mOFEXZHRE L. HEXZ I mX 1m
IKKYID, BEF 240 KEICDWT 4 M7 N2 N DR
(%) 7 2000 ~ 2014 40 9 A PANCHFEIE L. X7z,
2000 fFicid, AMEXOILHM 1 510D 40 KEICDWT, 4
TOHBIREORE R & AR E S 2 TIE L.

R 208D LY

FATIRFVY, YA RATIRF VY, IAPHE
WINEHI TR EFES BN S0 MZIERT 5. M NED
HERMRZ KT 27280, 2014 9 HIcZNZEho /Sy F
DIRATHICAIE T B HEZNZEN 20 ~ 40 B O LD,
WHEMPE LI FZDOEE EARBENE L.
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FEAROEBE N CHEAYZRL SEOM FRXDEX
EARBOFER L7217 5 728, Kruskal-Wallis test 7 FiV T
JTEUIHT 24T 5 7%, Bonferroni (D J57AIC & % Pairwise.ttest
ERAWEZERE [>T, AT IXFIT A AT
TR T ORI EEIC DUV T Brunner-Munzel.test 7 [
WL Z 1T 5 7. f##TIE, R version 3.4.4 ' IZ X DTV,
Brunner-Munzel.test {&7 % /- —3’ brunnermunzel Z{£f U 7z.
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0.001 ; X 4), BHED FEZ ST,
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FATIXFV T OEEMEREN IIAXET, Thb
DS BEET B 43 KEORHHRIE 81.6 = 1.7%, JEELX
HORE#EEIE 16.7 £ 2.0% THo7z (E1, 3b). —77,
YA ZATIXFYTIE 8 KETEELTED, #HT5
61 KE ORI 79.8 £ 1.8%, JEEHXEIE 22.8 £ 3.5%
Tholz (E1, M30). AATIRFVI LA RZNTT
AFVIFELETEIKEOE L E DN I HICHINTED,
TAEXANCIEZNZEN 3 DDy FO—HBHFEN TV
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e (F1, X3d). JEEEXETE, R 16.9 £ 1.4%
ThHolz (FD.
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(#2). chooptik, FHNTY (Poa pratensis) HLt
BRAS AHLTHY, ALK 40 XKl 55 35 Xl T
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MOV ORHER I ZN TN 2% L N Th -7 (£ 2).
{EEZ D teA A7 9 V) (Taraxacum officinale) 7[R E |
WINOMYIEEEIE 100cm LR T (£ 2), HEHVYZER
CEEIEOMEICAEBE LTV, ZOHRDINET, I AT
Z (Quercus crispula), %= ./ (Aralia elata), YV}
(Actinidia arguta), F 7 > v A F 3 (Rubus parvifolius),
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Fig.2 Transition of the dominant plant species in each grid within the monitoring site from 2000-2014.
Plant species with the highest coverage in each grid is shown. When there were multiple species having the same coverage, the

tallest species was indicated as a dominant species.

(a) Dactylis glomerata

#£ 1 2000 fFIc BT 2K DT % 4 FEORHER.

4 .... L Table 1 The coverage of four major species in the monitoring

g \ site in 2000.

E

F - - ) Dactylis Solidago gigantea  Solidago Sasa

:b)SoIJdago gigantea subsp. serofina glomerata subsp. serotina  altissima senanensis

B

c All grids 256+23 412433 63.7£3.2 51928

= N=187 N=114 N=85 N=179

F

(o) Bolidgp aiissima Dominant 74.9+1.6 81.6+1.7 798+18 857415

A grids N=50 N=43 N=61 N=91

B

g BE Non-dominant  7.6+0.9 16.7+2.0 228+35 16.9+1.4

E N grids N=137 N=71 N=24 N=88

F N

(d) Sasa senanensis
B ZTNTNORMNEET S (1) X, (2) 205 HHAFER L i L Tk
. HEAED S TR, (3) 2N OIFE S OVT, T+

MMoOO WX>

PR 2R d .

Mean value =+ SE of coverage across (1) all grids, where each species
grows, (2) dominant grids, where each species showed higher
coverage compared to other coexisting species, and (3) non-dominant

\ N
1 3 7 9 1 13 15 17 19 21 23 25 27 29 31 33 35 37 39
|:| 0 [ ] =20% =40% grids were shown.
Coverage classes
] =e0% B seo% B =i00%

X3 2000 HicHV 2 HAKNFX IO T2 4 FOREHERRER.
Fig.2 The distributions of coverage classes of four major species
in the monitoring site in 2000.

-77 -

#1174, p75-81 (2021)



TR B Report of Energy, Envronment and Geology Research Institute

200 2 2000 I B0 % AT X AL 40 Kkl B U7z 1% 4
FELAA ORI ORIHER, Hom, B
€ 150 1 b b b Table 2 The coverage, plant height, and the number of grids,
:_,9 where other species than four major species recorded across
) 100 | 40 grids on the north-east side of the monitoring site in 2000.
[}
f.c 4 Plant species Coverage Plant height Num!)er
8 5 4 (%) (cm) of grids
o
J Poa pratensis 76+12 357+20 35
0 .
Dactylis  Solidago gigantea ~ Solidago Sasa Equisetum arvense 05202 29.8x3.1 14
glomerata subsp. serotina altissima senanensis
Taraxacum officinale 0201 993x82 9
X4 2000 fFIC 1) B EX AL 40 X0 3 4 FEO P Phleum pratense 03+02 102%24 5
# (cm).
g _ Trifolium pratense 03+02 10828 4
T L R R, ab 1 p<0.001. 3
Fig.2 Mean plant height (cm) of four major species across 40 Poaceae sp. 01201 23.7£893 3
grids on th.e n?rth side of the momtorlr.lg site in 2000. T 20 250 s
Error bars indicate standard error. a-b : p<0.001.
Ulmus davidiana var. japonica 0.1 6.0 2
YA B R T
Mean value * SE are shown.
(a) Dactylis (b) Solidago gigantea  (c) Solidago (d) Sasa
glomerata subsp. serofina altissima senanensis
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5 F% 4 FEORIHEREEH X M DREFZ L.

[]=<20% N =<40% [T<60% [<8s0% P=100%

Fig.5 Transition of the coverage class distributions of four major species, expressed as the number of grids.

YA I\A T (Cremastra appendiculata) HEEE NIzH,
2012 fEDRRICHERE S NI 2 5 /) F, TV, TANAS
VERRE, 14 TR L.
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HEH VRIS U, 2004 FFITIE 4T O K THIH
BN 10% LN G- THEET2RENELED, 2010 4
KB T2 XA 01> 72 (K2, K 5a).

FATT XTI OEGKEEUE K E RN Eho T
N, KRG 2N A STz (K 5b). IRAICES
% XEOEFED DN, 2007 FLIKZE ST 2 KD
%70, Ny FLLTDELEEONAHELNELE>Tz (K
2). 2011 SFIC@AA T T XFVINEET % 113 Xilig
NTC TR 20% LA, ZD 55 106 XEA 10% LK
iK1z (K 5b).
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YA XA TURFYTIE, LEEXED 2004 £ F THMN
L, ZO®HKDLT, 2011 LI 60~61 Kl THERE L
7z (K 50). KEHOZICh DS, HEHRIZ D6
ZaLiz (K 5c). 2005 FEICIZ/ Sy FDE L DHAD
Nix7%%0, B 59 2XEEE 2011 I 0ick->7z (K 2).
2014 &, A XA T IXFVINEET S 61 KET
NTOREHIE 60% LLTICRb, 2055 35 KEH 10%
PIRIcZ -7 (K 50).

A YYIIAELR AR & LT, 2005 FEICIE TR TORX
ECTHEBDHERS N, REREENEn 2R L (K 5d).
2011 FICIE IR TORMT I AP HE HEIC K- 72
(K2). 2012 FELIREICIRE X O —E TR O T B &
7eh, 2014 4EIE 1| KEZBRE R T AP NMEERETH D,
205 Xl CEIAHHERED 80% LU ETH -7 (K2, K 5d).
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M6 AXTIRFVY, YA RITIRFVIY, IIALPYIC
B BHEF2ED 1 AFER O PN E R OBEE /0.

Fig.6 Frequency distribution of mean annual rhizome growth
of three major species (Solidago. gigantea subsp. serotina,
S. altissima and Sasa senanensis).
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Zhioiz (M6). /<A PHOMERIE 65.7 & 15.9cm T,
oo 2FE L i L THEICEN > e (ENZEh p <0.001),
5cm M SR EV 230cm X TEEMNKEN STz (K 6).

i, AATIRFV T LA AT T RFV T OBKY T
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APTERTORT Il KTH-o 7.
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Solidago gigantea  Solidago Sasa
subsp. serotina altissima senanensis
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RS YU B ELUNE 28
I LR E 2R Y. ab 1 p<0.001.

Fig.7 Mean number of rhizomes per plant of three major species
(Solidago gigantea subsp. serotina, S. altissima and Sasa
senanensis ).

Error bars indicate standard error. a-b : p<0.001.
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