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Structure and species composition of regenerated vegetation after clear
cutting of Phyllostachys pubescens culms

Shigeo Suzuki’, Akira Kikuchi and Nobukazu Nakagoshi

Graduate School for International Development and Cooperation, Hiroshima University,

1-5-1 Kagamiyama Higashi-Hiroshima, 739-8529, Japan.

Abstract: Phyllostachys pubescens Mazel ex Houzeau de Lehaie groves were cut down to clear abandoned
bamboo groves in Japan. We examined vegetation changes and the regrowth of £ pubescens two years after
cutting at Oda, in Shimane Prefecture. Based on detrended correspondence analysis (DCA), secondary forests, P
pubescens groves and cutting areas were situated from large to small along axis I. The vegetation structure of a
cutting site changed the relative positions of the P. pubescens grove and cutting site. At sites where the forest floor
received more sunlight after cutting, the axis I score decreased, and the number of species that appeared increased.
After cutting, the number of new P. pubescens shoots at cutting sites increased, and the new shoots were small. Two
years after cutting, the number of new P. pubescens shoots decreased but the shoots were larger than in the previous
year. If cutting sites are not managed, P. pubescens groves may regenerate. Thus, sites should be continuously cut.
Because the number of species that appear increases when forest floor illumination is increased slightly, cutting
out P. pubescens culms of groves that grow among adult trees on the forest floor is useful for recovering broadleaf
woodlands.
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7 Cut down between
fy’ 2005 to 2006

Parking

Cut down between
2006to0 2007

D Secondary forest mixed Phyllostachys pubescens
o Secondary forest

o E Phyvillostachys pubescens and P. bambusoides forest
) Dj Phyllostachys bambusoides forest

Fig.l. Study area: Genkotsu-yama Hill, Oda City, Shimane Prefecture.
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Table 1. Floristic composition of the vegetation formed before and after cutting of Phyllostachys pubescens
groves.
Plot A B C D
Survey date iv i v i il v il v
Tree layer (1) Height (m) 13 195 19 18 20 20 188 17 20
Total coverage (%) 85 80 95 35 16 40 60 50 70
Height (m) 7.1 11.7 18 135 125 104 14
Sub tree layer (II) Total coverage (%) 05 8 30 35 75 35 60
Height (m) 5 36 4 54 4 37 33 88 5 68 43 6.7
Shrub layer (I1T) Total coverage (%) 25 10 5 30 3 S 30 25 30 90 70 80
Height (m) 0.5 05 2 12 18 08 06 02 05 06 02 0S5
Herb layer (IV) Total coverage (%) 505 9 20 8 8 3 105 1 3 1
Number of species 30 42 26 57 6G 45 21 27 28 18 24 26
Phyllostachys pubescens ES S a4 I 5 5 5 2 1 2 2 2
I + 5 2 1 1 1
I 1 1
v 1 4 3
Quercus glauca TTHhY I 2
I 1 1 1
I + 1 1 + 1
v + + o+ + + o+ + 1
Quercus sessilifolia PR VA I 2 2 1
11 2 1 1 1
I + + 1 1 + o+
v + + + o+ +
Quercus serrata =7 I 1 1 2 3 2 2
I 1 1
111 +
v + + +
Zanthoxylum ailanthoides ~ 715 A3 v I 2 1 1
v + + o+ +
Pinus densiflora T Hh=Y I 1 1
v + o+ o+
Cryptomeria japonica A F I 1 1
v + +
llex pedunculosa va= | 1
I 2 2
I +
v + +
Magnolia obovata rA/x 1 2 2 2
I 1
Quercus variabilis TR I 1 2 2
Camellia japonica ROV AE S II 1 [ |
I + 2 1 2 3 2
v 2 + + + + + + +
Clethra barvinervis Yau7s I 1 1 1 2 2
11T + 1 1
v + + + +
Ace palmatum AN EIY I 1 11
111 + 1 1
v + o+ +
Trachycarpus fortunei o I 1 +
v + o+
Chamaecyparis obtusa b/ % I 1
111 +
Styrax japonica )X I 2
v +
Eurya japonica [ A I 2 1 1 1 2 2 2 2
v 2 + + + + +
Smilax china P b YA RT 111 +
v + o+ + o+ o+ o+ + o+ + o+
Ligustrum japonicum ARXIEF 11 + o+ + + o+
v + o+ o+ + + o+
licium anisatum DTN I 1+ 1 1 1 1
v +
Cinnamomum japonicum YTy A 111 2 1 + +
v 1 + + +
Aucuba japonica T A* III 2 1 + + +
v + o+ + +
Pleioblastus chino SV I +
v + o+ + o+ o+
Castanea crenata 7 I + +
v + + + +
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Plot A B C
Survey date iv i il v 1 i iv i iv
Callicarpa mollis YT ATYX III + o+
v + + +
Wisteria floribunda T III +
v o+ o+ +
Nandina domestica FTv I +
v 1 1 1
Lindera umbellata suey 111 +
v + + +
Rhus ja vanica X NF 1 +
v + + +
Callicarpa japonica LT XFT 1 +
v + +
Celtis sinensis T /)% 111 +
v +
Pieris japonica T Juis + 1
v + +
Cleyera japonica ks 1¢ 2 3
v +
Kadsura japonica YRHRZ 111 +
v + +
Hlex macropoda T AN 1) + +
Ardisia japonica Y Tagy v + + + + o+ o+ + o+
Camellia  sinensis Fx /¥ v + o+ + 0+ o+ +
Mitchella undulata VAT Y Ry v + + o+t + 4+
Carex lanceolata <R ¥ v + o+ + o+ + o+
Akebia trifoliata IVUARTE v + + o+ + + +
Parthenocissus tricuspidata > % v + o+ + o+ +
Albizia julibrissin B v + + o+ 4+ +
Rhus trichocarpa oLy v + + o+ o+ +
Mallotus japonicus FTHhAHTVD v + + o+ 4+ +
Elaeagnus pungens FUm s v + o+ o+ +
Liriope muscari Y7o v + o+ +
Rubus palmatus FHREIVALAFT IV + + o+ 1
Morus bombycis YU v + + o+
Oplismenus undulatifolius & F I 4 v + + o+ o+
Sasa palmata F F P v 1 2 1
Rubus buergeri JaAFA v + +
Blechnum niponicum R v + + o+
Pteridophyta spp. ¥ AR Dspp. v + 4+
Rubus illecebrosus RTAFA v + + 1
Lonicera japonica RAHXT v + + o+
Miscanthus sinensis A A X v + + o+
Farfugium japonicum VU T X v + 4+
Schisandra nigra S v + +
Cirsium sp. 73 FEsp. v + o+ o+
Compositae spp. * 7 #spp.1 v + o+ o+
Violaceae spp. 1 A X L spp.1 v + o+ 4+
Dioscorea japonica Y/ AFE v + o+ o+
Artemisia indica IEF v + o+ o+
Pteridium aquilinum A v + o+ o+
Prunus  jamasakura Yo7 v + +
Cocculus trilobus TAYVTTY v + +
Liliaceae spp. =Y $spp. v + +
Aralia elata 277 % v +
Acanthopanax sciadophylioid =2 > 7 7 7 v + +
Vaccinium oldhamii TN v + +
Oxalis corniculata P A v + o+
Humulus scandens NI BT v + o+
Labiatae spp. oY Fspp. v + 4+
Violaceae spp. 2 A I L#spp.2 v + o+
Violaceae spp. 3 A X UFlspp.3 v + o+
Torilis japonica YOI v + o+
Disporum smilacium Fal) v + +
Erigeron annuus t AV g A v + +
Solidago altissima TAZHWTUOEFI TV + o+
Crassocephalum crepidioides <~ =3} 7R v1 ¥ 7 v + o+
Neolitsea sericea v AE v + o+
Symplocos lucida 7 u¥ v +
llex crenata A XY v +  +

Species that appeared in more than two surveys are listed. Survey date

cutting. ‘i’

is June 2006 after cutting.

Gsast
1]

is September 2006.

]
1v

‘i’ is September 2005 before

is September 2007.
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WAREEGE 2 DCA X D EEFTE LI-FHR
(Fig. 2), % 1% (H41E0.706) DL, F4 ./ F,
TRex, VIaIdRVOREMAGABICHERT S
7ay kD (Table 1) RKREL, By FD XV
ETYUFIREREAL T T oy b CBENIZ
RNTW, —FT, EUYIF 70K THoT
Ty hBINSREL Y, BICEAENRELE
ALEZBZEO oy F BOERNIL Ral. 7
oy hAW, Yry FC D& 7 ry b BOFREIC
MELTWZ., —FT, 2w (EEE0220)0 FK
~D5#IE, Tuy b BOEMEERNTHAEL, #F
LR 6N ok (Fig 2).

S, B1EMMPHEEREEOAOHBEBPGRR
by, TUYUF s OEREKR L bAOHBBEGEN
bot. —k, HEr8ITo b b e HAHBEBRIT
B LNAeho Tz (Table 2).

2. EVVIFIOORESLIUBREOEL
BABEEY VY OFIORBED TN T T v b
A TIE, 2006 FIZH LWVER 1 RKE Dol b
D, 20054, 2007 FEITIT 6K, SKREEE LY
BH Y, FERS 105281 TWe(Table3). 7oy
b B TiE, RERBLAED 2006 EIZ 65 A E KBORE
MY, 2007 Filie>Th, 8 XKOBBFHIZA X
. LL, FORKFEIL 200641254 m, 2007 &
12725 TH 7.2 m EARERLIATO 19.0 miZiT KX b -
oo Py b CHE, —HOHERIT Lo T 2005 Fan

B 2006 FORICBEENBBD LImb DD, 2007 FiZ
BIEROHLWAENRAZXK, Yoy D IRFLNEE
DEAFIARATHOTHEN, BETIHORRWE
ERBOTITOTHESLIPEEZRE > TV,
FEICRE LT Y UF 7 OBRER, Yoy
FBCTEERRE L, REANTITEH 11.2em 72 -
b On, KERBED 2006 FI0ITFEH 14cem & F
LML o7z (Fig. 3). E5iZ, ZhooMWiE
¥, BEFHTSI, BHLOEIZXxEhie{o
TEURLTLE -7, #2007 FI1Ti, F¥W32cm
ERRRLARY, BURT B L O LS otz 7
oy b C T HRANIIZES 10.6 cm & - - FREN,
2007 FEZITEY 8.5 em &ML Tg o Tin e,

ER

FABELEU YV UFIBMEL T T 2y b
B Tit, Table 1 IZRLTZLDICEY Y UF 7 OEE
XY, BILEMMEAL, EAK - BERLAROE
EEFlL e THHEE~NLRESE[LTWE, 20
FEEIE, AL > THEERITE2B IR DCA
ORRIZLE | BIOEOKT & LTRILTW: (Fig.
2). DCA 0% 1 §hix, HBAEKLE bBRVAOHEEY
TLTEY (Table2), < OEAMHE 1 #HOFIL
INEhwotlz., ZOZEhb, Tay hBIZALNT
B EOEOE T, (KFICKDMEOHEII L -
THERBIHIC LY SR T 2 EABOMMERL

250

Axis 2

0 100

200 B2
150 |
D2
100 mt&i‘
B1 ACMACrpy

**d

50 B4 D1
3

0

200 3

00 400 500

Axis 1

Fig.2. The transition of coordinates by DCA. Sites Al and B1 were surveyed on 16 September 2005. C1 and D1
were surveyed on 17 September 2005. B2, C2 and D2 were surveyed on 2 June 2006. B3 was surveyed on
15 September 2006. A4, B4, C4 and D4 were surveyed on 4 June 2007.
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TWdeHLNE, —FT, A/ F, Yadangl
O_RHEREOMITRE L, F1HMOMEIRZW
LOM LY ZRKRMREREERL, AEVLODEK
BN REL S TEHTHDLEEALND.

Eoi, FlEeEv Y vF s ORBENADH
BMaEfHFoTnadZ &2 h (Table 2), 51 ®DMED,
INEWEERT Y OF I OEENRECT Ry MAME
BTHL0V25. ZEL, BV Y UFIOMMKED
257ay hABRToy bD, C&7ry FBOH
RIZMBL TS 2 b, TV Y UF I K EHED
PR T2 M TH->=7 1 v b B O HIF A
B CASREALRR IS L TR LT DB LT
e bEZLNS.

Ty PRTHERE LTWRnb oo, BEO
EUVIFIRBOBREORELXZ T Try PAT
1, XUF, TAAT TR EOEERRAERZ
ALTRY, KEHEPEELELEELLNS. DCA
OE1EOMEL/NE <20, (KEREHE el
DWW EEZLBNRDIEN, HEBEEELBML TW
7= (Table2). 7272, 7uv b BTHLNEIRL
HEHIITFEELTWRNI MG, BRI EY
YR FE L LTV R, KRED VY OF 7 2#
BRI TVD L WS EEED, ARHICEBAT IR
ILHEBEHIBL W EEEZLND. ZOZEhb,
EUYUFIRBOFEEXEBIRLTEL, KEKEDOK
FiENEEIANT, HAETIREEERS T LT

Table 2. The number of species that appeared and culm density of Phyllostachys pubescens, with correlation

coeflicients for the DCA axes.

Number of Culm density of
Plot Date . Phyllostachys pubescens

appeared species (Namber / 100m?)
A 16 September 2005 30 94
4 June 2007 42 91
16 September 2005 26 56
B 2 June 2006 57 65
15 September 2006 60 65
4 June 2007 45 90
17 September 2005 21 28
C 2 June 2006 27 10
4 June 2007 28 13
17 September 2005 18 9
D 2 June 2006 24 10
4 June 2007 26 11

The correlation coefficients

Axis 1 -0.81 -0.52
Axis 1T -0.11 -0.09

Table 3. Density and height of Phyllostachys pubescens culms in each plot (100 m’).

Number of Phyllostachys pubescens culms The height of

Plot Year Older than . Phyllostachys
2 years First year  Dead culm Total pube. s)c} ens cul n); (m)
2005 88 6 10 104 19.5
A 2006 94 1 10 105 19.5
2007 86 5 14 105 19.5
2005 46 10 2 58 19.0
B 2006 0 65 0 65 5.4
2007 62 28 0 90 7.2
2005 28 0 2 30 18.5
C 2006 10 0 0 10 17.0
2007 10 3 0 13 17.0
2005 8 1 0 9 18.8
D 2006 9 1 0 10 17.0
2007 10 1 0 11 18.0

Phyllostachys pubescens culms in all of Plot B and part of Plot C were cut in September 2005.
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AETHDEWVZD. 0D, GHENRITHRER
FETHIEEFTHILL - TREELZ KT IE, &
RONBRELARETIERFEL, £VEEEOH
FrABEL LEBRRRPBRENTHLIEEZ LN
5.

KTy hOEYYIFIRBOEE, FHEORK
i, Tuy PAT, FAR, MERELAENZ
< (Table3), MHABLEL TV AREIZH-~. F
7o, 2006 B REIARED DIz Do T8, THId Lier
al. (1998) DR LI=REABOREMEIZLLHOT
HBHLEHELNRD. T, ZKRKRIZEY VY OF I HER
AT 2BBICHD 72 v DT, HF1K0¥E
BAREESNTEY (Table3), #HAKIED (2006) @
BT 20500REy YU F 7 HKepEiT L T
LEZLND.

EOVOFIOEBEERI o7 2 v BT,
REZ ICAREO KB EROBENMEA A LNT
7% (Table 3, Fig.3), —WEAKELI=DAHDT 1y
FC TiE, BB ELL o bDODT 2y B

Plot A

diameter of cuims(cm)
o 5 =
° U:}

diameter of culms{cm)

Before 2005 2000 2007
2005

Cutting

Fig.3.

diameter of culms (om}

diameter of culms(cm)

KHHND LS RER LD T ot Ty
FBIIMERERB I o E A DIZERRTH Y (Fig.
1), - (hE (2005) DR LI-fREEICEREEL
TG OBEN T BET T &0 VRS R L & v
IRERLARLTWS., £/, BEBEZRS L
BAME LR, BRI (2005) THEATH HEE
NGB TRA LT RO D LBRAFERL T
WBERBEND. FLT, TRLIEURT B ZEIZ
FoT, HEEBNMUBEOEAZLIT S LR,
B ARAR T bR, (& 2 £%1043,
BELD BBRBORNVEERES Y, ERVHAES
M3z RS LIz BbND.

IO, BRBROET Y oF I OBRELES
, BEBRZIEIKBIZES LEZb00, FFICEA
DVEEBLTWRWAE ey NATYH, fhofED
REBEZTHI LR, BRLTWE, Z0Z ek
L, “EEXLEZMERICBHNTLZOROERL R
ZRDLRNoTHEAT, BEAKRE 722 AR
BWELRDLNE., 2O, TV OF 7 BHRL,

o

8
6

[«
4 x x
2 =
0 |

Before 2007
2005 2005 tzooe
Cutting

Plot D

14

12 ? —_—

10 -

8 I
x

6

4

2

0 ,,,,, Hafore PR -

2005 2006 2007

The diameter of new culms which appeared in each year. We cut down all culms in all of plot B and part of plot

C from September 2005 to March 2006. Culm diameter in plot B in 2006 and 2007 was Do; diameters measured
in other plots and at other sampling times were diameter at breast height (DBH). In plot B, interactions (other
than between ‘before 2005’ and ‘2005’ ) were significantly different (P<0.01, ANOVA). In plot C, there

was a significant difference between ‘before 2005’ and 2007

(P<0.01, T-test).
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