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Abstract

In order to examine the effect of dwarf bamboo coverage on forest floor vegetation in a beech (Fagus crenata
Blume) forest, we investigated the relationship of species composition and richness of forest floor vegetation with
dwarf bamboo coverage in such a forest on Mt Oginosen, Japan. We set a total of 260 quadrats (area of each
quadrat, 5 mX5 m) in the forest and identified all the vascular plant species. In case of forest floor plants, stand
scores obtained by using detrended correspondence analysis (DCA) showed a significant correlation with dwarf
bamboo coverage. However, this correlation coefficient was very low, indicating that dwarf bamboo did not have
a substantial effect on the species composition of the forest floor. The presence of dwarf bamboo did not affect the
frequency of occurrence of other forest floor plants. The number of species of forest floor plants per quadrat had
no significant correlation with dwarf bamboo coverage. From these results, we concluded that the effect of dwarf
bamboo coverage on the species composition and richness of forest floor vegetation was extremely limited. Also,
we considered that the forest floor vegetation mainly comprised shade-tolerant species capable of coexisting with
dwarf bamboo, explaining the above results.

Key words : beech forest, dwarf bamboo, forest floor vegetation, species compositon, species richness.
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BT FMTIE 2 X4 7 Sasa  borealis (Hack.)
Nakai ® X ¥ I % ¥ Sasa nipponica (Makino)
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Fig. 1. Location of the study area.
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FeHL K,
1) RIRAEAE

25m’ H 720 DF VY Y OWEEIL 0% » 5 100%
FCOHMIZH D, F PR 22 3 36.7E
25.0% TdH > 7=, MHBMLKIZ 1025 T, s 0T
Y Lindera umbellata Thunb. & F ¥~ ¥ 30D,
BRSNS E<, 2D H LITE I A I F Vibur-
num furcatum Blume ex Maxim., V'~ 7 Pla-
giogyria semicordata (C. Presl) H. Christ subsp.
matsumureana (Makino) Nagaike, /M1 4 X ¥
" Ilex crenata Thunb. var. paludosa (Nakai) H.
Hara 234272, DCA 12 & % 2 il o [5 A it 13 1 b
210.157, 2 #li2* 0.125, 3 #ifi23 0.102 Td - 72, DCA
OFE 1B ICE 2D 22 Y F 27 L4 48
&, i, FHEEFIOHBIRE & Table 11287,
12 27 & $ ORI I3 A & RO MBI A A
7=, MHBIREKIE 0.256 LK<, FEED AR
REVEAZR L2, 20237 &3S HE OB
HREEMHBEIZAL N> T2,

PHWEIZL>TKXAS LEZE DDA 4 Y FHEOD
i, MR B % ik U 72, Z DR % Ta-
ble 21Z/RY, HBUHIEIZHRE (P<0.05) Z&EAGE
HohzDid, F~v¥FY, £ 9457 I Schizo-
phragma hydrangeoides Siebold et Zucc., & X E
F Ilex leucoclada (Maxim.) Makino, ¥ J)L/\V<
v %2 Hamamelis japonica Siebold et Zucc. var.
obtusata (Makino) Matsum., T2 XY\ Daph-
niphyllum macropodum Miq. var. humile
(Maxim. ex Franch. et Sav.) K. Rosenthal, /L

Table 1. Simple correlation coefficients between the
stand scores of axes 1 and 2 obtained by DCA and
independent variables

Axis 1 Axis 2

Forest floor vegetation

DBC 0.256%#* —0.062
ALT —0.271%%* —0.087
SLD —0.040 0.360%#*

Upper vegetation (trees and shrubs)

DBC 0.320%** —0.103
ALT —0.035 —0.050
SLD —0.067 —0.158%

DBC, Dwarf bamboo coverage(%) ; ALT, Altitude
(m) ; SLD, Slope degree(").
*P<0.05, **P<0.01, ***P<0.001.

— 20

) ¥ R Tripterospermum japonicum (Siebold et
Zucc.) Maxim., Y / V733 Corylus sieboldiana
Blume., YL ¥ % I Skimmia japonica Thunb.

var. intermedia A. Komatsu f. repens (Nakai) H.
Hara, # =% % 3 7 Peracarpa carnosa (Wall.)

Hook. f. et Thomson var. circaeoides (F. Schmidt
ex Miq.) Makino, I/%/ 724 5= Rubus pec-

tinellus Maxim., Y Y /NF Euonymus oxyphyllus
Miq., 2 v 3 E. alatus (Thunb. ex Murray) Sie-
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tschonoskii Decne., ¥+ ¥ Actinidia arguta
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Table 2. Frequency (%) of occurrence of forest floor plants in each of the 5 stand groups classified by dwarf
bamboo coverage (%)

Stand groups A B C D E
Number of quadrats 77 58 62 37 26
Dwarf bamboo coverage (%) <20 <40 <60 <80 <100
Lindera umbellata 97.4 100 93.5 91.9 92.3
Sasa kurilensis 88.3 100 98.4 100 96.2 **
Viburnum furcatum 98.7 96.6 95.2 94.6 84.6
Plagiogyria semicordata subsp. matsumureana 97.4 94.8 91.9 91.9 100
Ilex crenata var. paludosa 93.5 93.1 96.8 91.9 92.3
Schizophragma hydrangeoides 97.4 93.1 85.5 91.9 100 *
Arachniodes mutica 93.5 914 91.9 86.5 80.8
Ilex leucoclada 89.6 89.7 79.0 70.3 923 *
Rhus ambigua 81.8 79.3 80.6 89.2 73.1
Acer micranthum 83.1 79.3 75.8 81.1 76.9
Prunus grayana 74.0 70.7 82.3 78.4 88.5
Disporum smilacinum 77.9 82.8 71.0 81.1 73.1
Clethra barbinervis 72.7 70.7 66.1 64.9 50.0
Acanthopanax sciadophylloides 57.1 53.4 67.7 59.5 57.7
Smilacina japonica 55.8 51.7 59.7 70.3 69.2
Fagus crenata 49.4 55.2 61.3 62.2 69.2
Fraxinus lanuginosa 62.3 55.2 41.9 43.2 38.5
Magnolia salicifolia 48.1 39.7 32.3 40.5 34.6
Acer japonicum 36.4 29.3 46.8 324 38.5
Mitchella undulata 39.0 48.3 29.0 27.0 30.8
Goodyera foliosa 32.5 32.8 25.8 43.2 53.8
Lycopodium serratum 36.4 32.8 24.2 48.6 34.6
Oxalis griffithii 31.2 36.2 38.7 21.6 26.9
Symplocos chinensis var. leucocarpa f. pilosa 27.3 29.3 24.2 24.3 42.3
Sorbus commixta 24.7 36.2 21.0 27.0 34.6
Rhus trichocarpa 33.8 27.6 194 18.9 15.4
Hydrangea petiolaris 27.3 24.1 16.1 24.3 19.2
Ilex geniculata 23.4 20.7 14.5 24.3 19.2
Viburnum urceolatum var. procumbens 23.4 20.7 17.7 13.5 26.9
Hamamelis japonica var. obtusata 22.1 12.1 11.3 37.8 19.2 %
Daphniphyllum macropodum var. humile 15.6 12.1 16.1 18.9 42.3 *
Paris tetraphylla 23.4 19.0 12.9 16.2 7.7
Vaccinium japonicum 22.1 17.2 12.9 16.2 7.7
Struthiopteris nipponica 16.9 17.2 194 10.8 15.4
Symplocos coreana 19.5 19.0 14.5 13.5 11.5
Tripterospermum japonicum 15.6 15.5 14.5 35.1 0
Corylus sieboldiana 13.0 3.4 21.0 13.5 26.9 *
Leptorumohra fargesii 13.0 15.5 11.3 16.2 11.5
Skimmia japonica var. intermedia f. repens 10.4 13.8 3.2 18.9 30.8 **
Peracarpa carnosa var. circaeoides 3.9 10.3 6.5 16.2 38.5 ¥¥*E
Acer rufinerve 7.8 12.1 12.9 13.5 7.7
Dryopteris expansa 2.6 13.8 11.3 18.9 154
Sorbus alnifolia 13.0 10.3 6.5 10.8 11.5
Acer shirasawanum 5.2 3.4 11.3 16.2 7.7
Leptorumohra miqueliana 11.7 3.4 4.8 2.7 3.8
Acer mono 3.9 5.2 8.1 5.4 7.7
Cornus controversa 2.6 5.2 1.6 13.5 154
Styrax obassia 3.9 6.9 4.8 2.7 3.8
Athyrium clivicola 2.6 3.4 3.2 5.4 11.5
Polystichum tripteron 1.3 3.4 4.8 5.4 0
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Table 2. (Continued)
Rubus pectinellus 1.3 0 1.6 2.7 154 **
Cryptomeria japonica 1.3 6.9 1.6 0 0
Euonymus oxyphyllus 0 0 3.2 2.7 11.5 **
Dryopteris sabaei 3.9 3.4 1.6 0 0
Euonymus alatus f. ciliato-dentatus 0 0 4.8 0 7.7
Polygonatum falcatum 3.9 0 3.2 0 0
Cephalotaxus harringtonia var. nana 2.6 3.4 0 2.7 0
Quercus mongolica var. grosseserrata 0 0 1.6 10.8 0
Ligustrum tschonoskii 1.3 0 0 0 15.4 ¥
Polypodium fauriei 1.3 5.2 0 0 0
Smilax nipponica 2.6 0 0 5.4 0
Thelypteris japonica 2.6 0 0 2.7 3.8
Athyrium wardii 0 0 4.8 2.7 0
Thelypteris laxa 1.3 1.7 1.6 0 3.8
Hydrangea macrophylla var. megacarpa 1.3 3.4 0 0 0
Plectranthus shikokianus var. occidentalis 1.3 1.7 0 0 3.8
Platanthera florentii 2.6 1.7 0 0 0
Aucuba japonica var. borealis 0 1.7 0 2.7 3.8
Magnolia obovata 0 1.7 0 5.4 0
Carex dolichostachya var. glaberrima 1.3 1.7 1.6 0 0
Dryopteris monticola 3.9 0 0 0 0
Callicarpa japonica 1.3 1.7 0 2.7 0
Euonymus lanceolatus 2.6 0 0 2.7 0
Hydrangea macrophylla var. acuminata 0 1.7 3.2 0 0
Menziesia ciliicalyx 0 0 0 5.4 0
Carex morrowii 0 0 1.6 2.7 0
Polystichum retroso-paleaceum 2.6 0 0 0 0
Actinidia arguta 0 0 0 0 7.7 ¥
Osmunda japonica 0 1.7 1.6 0 0
Polystichum ovato-paleaceum 0 0 1.6 2.7 0
Acer nipponicum 0 0 0 0 7.7 FE
Arisaema sp. 0 1.7 1.6 0 0
Panax japonicus 1.3 1.7 0 0 0
Sambucus sieboldiana 0 1.7 1.6 0 0
Leptogramma pozoi subsp. mollissima 1.3 0 1.6 0 0
Lepisorus ussuriensis var. distans 0 3.4 0 0 0
Asarum sieboldii 1.3 0 0 0 0
Shortia soldanelloides var. magna 1.3 0 0 0 0
Diplazium squamigerum 0 0 1.6 0 0
Aster glehnii var. hondoensis 0 0 1.6 0 0
Viola vaginata 0 1.7 0 0 0
Thelypteris glanduligera 0 1.7 0 0 0
Eupatorium chinense var. simplicifolium 0 0 1.6 0 0
Rubus buergeri 0 0 0 2.7 0
Disporum sessile 1.3 0 0 0 0
Athyrium iseanum 0 0 1.6 0 0
Betula grossa 1.3 0 0 0 0
Polygonum thunbergii 0 0 0 2.7 0
Polygonum debile 1.3 0 0 0 0
Laportea bulbifera 0 0 0 0 3.8
Tricyrtis affinis 0 0 1.6 0 0
Arachniodes standishii 0 0 0 2.7 0

*P<0.05, *¥*P<0.01, ***P<0.001.
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Table 3. Frequency (%) of occurrence of woody plants in the upper vegetation in each of the 5 stand groups

classified by dwarf bamboo coverage (%)

Stand groups A B C D E
Number of quadrats 77 58 62 37 26
Dwarf bamboo coverage (%) <20 <40 <60 <80 <100
Sasa kurilensis 29.9 56.9 72.6 86.5 92.3 FEE
Fagus crenata 66.2 62.1 62.9 54.1 34.6
Viburnum furcatum 45.5 50 29 35.1 26.9
Clethra barbinervis 37.7 31 37.1 29.7 26.9
Acer japonicum 27.3 27.6 22.6 21.6 15.4
Acanthopanax sciadophylloides 20.8 25.9 17.7 21.6 19.2
Acer micranthum 13 17.2 21 16.2 23.1
Hamamelis japonica var. obtusata 10.4 15.5 21 18.9 15.4
Sorbus commixta 10.4 6.9 11.3 0 19.2
Lindera umbellata 3.9 10.3 3.2 10.8 231 *
Prunus grayana 5.2 10.3 4.8 13.5 7.7
Magnolia salicifolia 5.2 8.6 6.5 2.7 0
Fraxinus lanuginosa 6.5 3.4 3.2 5.4 7.7
Rhus trichocarpa 0 3.4 3.2 5.4 7.7
Betula grossa 2.6 0 6.5 0 0
Sorbus alnifolia 2.6 0 3.2 0 3.8
Acer mono 0 3.4 3.2 0 3.8
Magnolia obovata 0 3.4 0 5.4 3.8
Cryptomeria japonica 0 5.2 1.6 0 0
Styrax obassia 1.3 5.2 0 0 0
Acer rufinerve 1.3 0 3.2 0 0
Cornus controversa 0 0 0 5.4 3.8 *
Symplocos chinensis var. leucocarpa f. pilosa 3.9 0 0 0 0
Corylus sieboldiana 0 0 3.2 2.7 0
Ilex geniculata 1.3 1.7 1.6 0 0
Phellodendron amurense 0 0 0 2.7 0
Acer tenuifolium 0 0 1.6 0 0
Symplocos coreana 1.3 0 0 0 0
Ilex leucoclada 0 0 0 2.7 0
*P<0.05, ¥¥P<0.01, ***P<0.001.
Table 4. The number of plant species per 25 m*
Forest floor vegetation (Itizgzrajlfingizg:)
Mean S.D. Mean S.D.

All species 20.1 4.0 4.1 2.2
Leaf type

Evergreen 5.0 1.2 11 0.9

Deciduous 15.1 3.5 3.0 1.8
Life form

Tree 5.7 2.1 2.0 1.3

Shrub 6.5 14 1.3 0.9

Ground herb 3.0 1.7 - —

Ground fern 2.9 0.9 - —

Epiphyte 0.02 0.2 - —

Climber 2.0 0.7 — —
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Table 5. Simple correlation coefficients between the number of plant species per 25 m® and independent variables

Leaf type Life form
All species

Eg D T S Gh Gf E C
Forest floor vegetation
DBC 0.005 —0.021 0.013 —0.021 0.091 0.000 —0.030 —0.046 —0.044
ALT 0.513%*#%  0.277#*  (.488%** 0.355%#%  0.379***  0.356%**  0.009 —0.053 0.2117%#%
SLD —0.213%%F —0.162** —0.187** 0.047 —0.192%% —0.295%** —0.001 —0.089 —0.212%%*
Upper vegetation (trees and shrubs)
DBC —0.031 0.150*  —0.110 —0.080 0.2227%% — — - —
ALT 0.179%* 0.073 0.190%* 0.118 0.2027%%* — — - —
SLD 0.057 —0.027 0.084 0.138*  —0.032 - — - -

DBC, Dwarf bamboo coverage (%) ; ALT, Altitude (m) ;
T, Tree ; S, Shrub; Gh, Ground herb ; Gf, Ground fern ;
*P<0.05, ¥*P<0.01, ***P<0.001.
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Fig. 2. Relationship of the number of plant species
per 25 m’ of forest floor with dwarf bamboo cover-
age (%).

77o LA L, EELORIZIZZ L OFfHIIZOWTEH
ELEMBEAA LN, B AROMEBIZ DWW TR KR
KR IEORBI 2 & - 72,

2) bEA

SFRO BRSO F-1EI1E 4.1 TS - 72 (Table
4), WG AT ORI, ikl KA &
Y PEORNAH R BN AR S 724, HBRE
1% 0.222 LIT & 1KA > 7= (Table 5), {55 & #if{e
FHIOWTE KO ORI CHESHBENA S N7z
2%, HEMEREUZ VT KA 5 72,

— 24

SLD, Slope degree (°) ; Eg, Evergreen; D, Deciduous ;
E, Epiphyte ; C, Climber.

%
MRRAA 34 5 F ¥ v 4 O %

7 MR H S RO BB BT AL T,
Y OBCIIMIKOHRSE 2 (KT & &, BIAIERHE
BOAGRELOBEEDOKT A5 2RI L, 2O
Re L TBADER #HET 5 Z Ll ShTn
% (MMt 1971 ; Nakashizuka and Numata 1982 ;
M 1986 ; Nakashizuka 1988 ; 1551991 ; Peters
et al. 1992 ; Yamamoto et al. 1995 ; Takahashi
1997 ; £if5 1998 ; Narukawa and Yamamoto
2001 ; Huilifh2004), F 7=, Atk - sALH 5125y
9B 7 FRAEME RIREHHEEMIZ BT 5350
BB & MR A D PSR % £ L 72 Nagaike et
al. (1999) 12Xk 3L, HHOMBUHENEL 55
1F & FE MR AE AR A AN H B &S, —
B, YT YNF s 5 25 BilfiE bk kK k)
T, Y OB K B MIRRE OB KT MK
WO OB FEZHEOIKT) »ETTH
D (IREA 1995 ; Tida and Nakashizuka 1995 ;
Hill 1996 ; WS 1998 ; [IAfH 2000 ; &7 2001),
ZOZ L FRINDEMESHMEAIRET S L TOKE
BHEE L 5>TWSE, 2D XS, FHDERIIMA
75 TR O MU AE OTERURIZ K & 5B A RIFTL T
WA Z ENRFMLENTWS,

L2 L, AW T, MIRMAIZBI4 5 DCA
AV 227 HHEOHBIZE TEHFHL (Ta-
ble 1), ZDfERM S IFMIKEEDOTEHAI K 2
FUIHFVOHBIIIIEAERD NP 572, F
72, PRIRRE OO Y BUSHE & 5 95 O BRI DWW T
BEf LR, F Y 29 2R nFhoffiicon
TEW 5 T IBBIRIZ A B N2 57 (Table 2),
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