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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 P 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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Table r. Floristic composition of the vegetation formed before and after cutting ofPhyllostachys pubescens 
groves. 

Plot A B C D 
Survey date IV 11 iii iv 11 IV 11 iv 

Tree layer (I) 
Height (m) 
Total coverage (%) 

13 19.5 
85 80 

19 
95 

18 
35 

20 
16 

20 
40 

18.8 
60 

17 
50 

20 
70 

Sub tree layer (II) 
Height (m) 
Total coverage (%) 

7.1 
0.5 

11.7 
80 

18 
30 

13.5 
35 

12.5 
75 

10.4 
35 

14 
60 

Shrub layer (III) 
Height (m) 
Total coverage (%) 

5 
25 

3.6 
10 

4 
5 

5.4 
30 

4 
3 

3.7 
5 

3.3 
30 

88 
25 

5 
30 

6.8 
90 

4.3 
70 

6.7 
80 

Herb layer (IV) 
Height (m) 
Total coverage (%) 

0.5 
5 

0.5 
0.5 

2 
95 

1.2 
20 

1.8 
80 

0.8 
80 

0.6 
3 

0.2 
1 

0.5 
0.5 

0.6 
1 

0.2 
3 

0.5 
1 

Number of species 30 42 26 57 60 45 21 27 28 18 24 26 
Phyllostachys pubescens 'f-r7'J'7T7 I 5 5 5 2 1 2 2 2 

II + 5 2 1 1 1 
III I 
IV 4 3 

Quercus glauca 77j}y I 2 
II I 1 I 
III + 1 + 1 
IV + + + + + + + 

Quercus sessilifolia y 7 /~::f.1fY I 2 2 1 
II 2 1 1 I 
III + + I 1 + + 
IV + + + + + 

Quercus serrata ::r-T7 I I 1 2 3 2 2 
II 1 1 
III + 
IV + + + + 

Zanthoxylum ailanthoides j}77..-!f/;/3'7 I 2 1 
IV + + + + 

Pinus densiflora 7j}?') I 1 
IV + + + 

Cryptomeria japonica 7..C¥ I 
IV + + 

Ilex pedunculosa 'J 3 zi I 
II 2 2 
III + 
IV + + 

Magnolia obovata ;t;:.t"J~ I 2 2 2 
II 1 

Quercus variabilis 7-'"'.?~ I I 2 2 
Camellia japonica -t"7""Y /~~ II 1 I I 1 

III + 2 2 3 2 
IV 2 + + + + + + + 

Clethra barvinervis 1)3'77"" II 1 1 2 2 
III + 1 1 
IV + + + + 

Ace palmatum -1 rr /''f- ::: ;;: II 1 1 
III + 1 1 
IV + + + 

Trachycarpus fortunei /~_ t1 III + 
IV + + 

Chamaecyparis obtusa t:J~ II 
III + 

Styrax japonica I.:::JJ~ II 2 
IV + 

Eurya japonica t:-lj-j}~ III 2 1 2 2 2 2 
IV 2 + + + + + 

Smilax china -lj-)V l- 1) -1/~7 III + 
IV + + + + + + + + + + 

Ligustrum japonicum ::f.;<;-::: 'f-T III + + + + + 
IV + + + + + + 

Ilicium anisatum ;/~::: III + I 
IV + 

Cinnamomum japonicum -t"7""=-;;!r-1 III 2 1 + + 
IV I + + + 

Aucuba japonica 7:.t"~ III 2 1 + + + 
IV + + + + 

Pleioblastus chino ::f.-!f-lj- III + 
IV + + + + + 

Castanea crenata :71) III + + 
IV + + + + 



Plot A B c D 
Survey date iv 11 iii iv ii iv ii iv 
Callicarpa mollis III + + 

IV + + + + 
Wisteria floribunda 7/ III + 

IV + + + + 
Nandina domestica III + I 

IV I 
Lindera umbel/ata III + 

IV + + + 
Rhus ja v anica III + 

IV + + + 
Callicarpa japonica III + 

IV + +
 
Celtis sinensis III + +
 

IV +
 
Pieris japonica III
 + 

IV + + 
Cleyera japonica III 2 2 3 

IV + 
Kadsura japonica III + 

IV + + 
flex macropoda 7 :T»>; ;/ III + + 
Ardisia japonica -1" 7'::1 '7/ IV + + + + + + + + + + 
Camellia sinensis T -\'" ./ :Jr IV + + + + + + + 
Mitchella undulata '/ lv7!J ro' '7s- IV + + + + + + + 
Carex lanceolata 1:: tJ If 7. If' IV + + + + + + 
Akebia trifoliata 0: '/ /, 7 'r 1::" IV + + + + + + 
Parthenocissus tricuspidata '/ l;1 IV + + + + + 
Albiziajulibrissin *A./ :Jr IV + + + + + 
Rhus trichocarpa -1"7 '7lV~ IV + + + + + 
Mallotus japonicus 7 tJ } if ~ r; IV + + + + + 
Elaeagnus pungens T r; ~)::1 J;;l 0: IV + +- + + + 
Liriope muscari -1" 7' 7 .> IV + + + + 
Rubus palmatus T if/ '"E 0: / -{ T ::I" IV + + + I 
Morus bombycis -\"7 J;;l r; IV + + + + 
Oplismenus undulatifolius T cr ':. -If-IT IV + + + + 
Sasapalmata T7:Jr-lf-IT IV 5 I 2 I 
Rubus buergeri 7 .::L-{ T::i' IV + + + 
Blechnum niponicum ~~if~7 IV + + + 
Pteridophyta spp. ~l;1"tmll&.Jspp. IV + + + 
Rubus iIlecebrosus /, 7 -{ T oj' IV + + 1 
Lonicerajaponica 7.-{ tJ ;;(7 IV + + + 
Miscanthus sinensis 7. 7. :Jr IV + + + 
F'arfugium japonicum '/ r; 7':Jr IV + + + 
Schisandra nigra 7 '/ 7'-IT IV + + + 
Cirsium sp, 7-1f 0: J.i,sp, IV + + + 
Compositae spp. :Jr:7 'f3J-sppJ IV + + + 
Violaceae spp. I 7. ':. v'f3J-spp, I IV + + + 
Dioscoreajaponica -\"7/ -{"E IV + + + 
Artemisia indica 3 "E o¥ IV + + + 
Pteridium aquilinum r; 7 1::" IV + + + 
Prunus jamasakura -\"7 -If:7 7 IV + + 
Cocculus trilobus 7;;t'/ -:/7 7/ IV + + 
Liliaceae spp. .::L !J 'f3J-spp, IV + + 
Aralia elata l;1 7 ./ :Jr IV + + 
Acanthopanax sciadophylloid ::I ~7 7' 7 IV + + 
Vaccinium oldhamii T y"'-t' IV + +
 
Oxalis corniculata tJ l;1 / -( ':. IV + +
 
Humulus scandens tJ -j- A :7" '7 IV + +
 
Labiatae spp. ~ :.J 'Ptspp, IV + +
 
Violaceae spp, 2 7. 0: v'Ptspp.2 IV + +
 
Violaceae spp. 3 7. ": v'f3J-spp.3 IV + +
 
Torilis japonica -1" ::1' / '7 ':. IV + +
 
Disporum smilacium T::i'.::L !J IV + +
 
Erigeron annuus 1:: } / 3 :T /' IV + +
 
Solidago altissima -t -{ l;1 tJ 7 r; l;1"T 'J '7 IV + +
 
Crassocephalum crepidioides .c--::::::'/'T~P o¥:7 IV + +
 
Neolitsea sericea ~ P l;1""E IV + +
 
Symplocos lucida :7 )::1 :Jr IV
 + + 
/I ex crenata -{ ')( '.'J If IV + + 

Species that appeared in more than two surveys are listed. Survey date 'i' is September 2005 before 
cutting. 'ii' is June 2006 after cutting. 'iii' is September 2006. 'iv' is September 2007. 



$1:WIiliHU4:a:- DCA l;:: J:: V) I~H)lHt ~t:a:- L t:.iai* 

(Fig. 2), ~ 1 ~ (jj!ij:ffflo.706) O)flfi, ;;:J,.:t" /:\,-, 

7.A::?:\,-, '/:3 :::tTJ: ,l::··0)J.t~.w'17Y;~*,ljiU±:l:mT6 

7' 0 ';I r- D (Table I) iJ;:* ~ <, 70 ';I r- D J:: V) t 

-e '/ '/ '/ T:7 **{r:iJ;~Iv"C'v -t:70 ';I l- C iJ;-tnf::: 

'fix v\"C' v\ tt.. - jj"C', .:c '/ '/ '/ T :7 0)~**"C' 3b -:J t: 

70';1 r- B li+ 2:TJ:fl,l:: TJ: V), !ftH:::1it;$:fliJ;~ < ~ 

A Lt:.fj;f*~0)70 ';I l- B O)fliJ;/J'2: <TJ:-:Jt:.. 7' 

0';1 r- A Ii, 70';1 r- c. D,l::70';1 l- B 0) 9JF",'i;:: 

fftiii L -0 \t:.. -jj"C', ~ 2 rMI (jj!ij:ffflo.220) jjl"J 

foo.O)51'*Xfi. 70';1 l- B O)~{r::a:-~v\-C+2: <. !ff 

i;::!fffj&tJt GnTJ:iJ'-:Jt: (Fig. 2). 

2: Gf;::, ~ I ~iJ;I±lm.f.nll.:U~v\Jrl.O):t§~~{,"*iJ; 

3bV), .:c'/'/'/T:7O)1:W@~,l::tJrl.O)~M~~~ 

3b-:Jk. -jj, ~2.d-(0)~~G,l::t~~M~d 

J;£$) GnTJ:iJ\-:J t: (Table 2). 

2. ~'7 'J'7T? O)~~f4S~'(j~~O)~fl: 

1l':'i*,Ij:a:-.:c '/ '/ '/ T:7 O)J.;-iJ; ~ $) -C v\ t: 7 0 ';I r­
A "C'fi, 2006iff;::m LV \WiJ; 1 ;$:,l::PTJ:iJ\-:Jt:.to) 

0), 2005 if, 2007if1:::fi 6,*, 5;$:,l:: ~JE Lt;:~W" 

iJ;3b V) , t,5jEf.!jJ, t 10,*:a:-~;t -C v-t: (Table 3). 70 ';I 

l- B "C'fi, fJ(;f*'El.ifO) 2006ifi;:: 65 :;$:!:: :*::!l[0)3tW" 

iJ;3b V), 2007iff;::TJ:-:J-C t, 28 ;$:O)WiJ;mt:.i;::1:;t 

tc.. LiJ\ L, -to).IOC:*ll':'ifi 2006if 1;:: 5.4 m, 2007if 

iOJ: -:J -C t 7.2m ,l:: fJ(;f*YMO) 19.0m 1;:: lilk.r:UJ:ip-:J 

tc.. 7' 0';1 l- C Ii, -J:r~O)fj;f*l;::J:: -:J -C 2005 ifiJ\ 

G 2006 if0) F",' 1;:: @~ iJ;~p L t: to)O), 2007 if 1;:: 

fi 3 ;$:O)m LV \f'j\ iJ;1: ;t tt.. 70 ';I l- D lim LV \f'j! 

O)3t1:ri I ,*T0"C'3b6iJ;, t,5jET6tO)iJ'TJ:v<:' 

,l:: iJ' GbTiJ\T0"C'li3b 611t*~:a:-i1'li~ -:J -C v\t:.. 

;fi-ifl;::~ 1: L t: .:c '/ '/ '/ T :7 0) f.!jJ,f¥: Ii, 70 ';I 

l- B "C'~{r:iJ;:*~ <. fj;f*Jrrn;::liJ:JL:l$] 1l.2 em t::-:J 

t: t 0)11;, fj;f*~ifO) 2006if 1;:: liJ:JL:l$] 1.4 em ,l:: t= 
L< *111< TJ:-:Jt;: (Fig.3). 2: G1:::, :.nGO)*OOv\f~ 

Ii, ~~~T<"f;::, 13 GO):m2::a:-.x;t~nTJ:< TJ:-:J 

-C f¥iHft: L -C L ~ -:J t-: ~ 2007 if I;:: Ii, J:JL:l$] 3.2 em 

!::~~*<~V), ~~T6tO)tp~<~-:Jk. 7 

0';1 r- C "C'tfj;f*M1;::liJ:JL:l$] 10.6 em 3b-:Jtd.!jJ,f¥:iJ;, 

2007ifiUi'JZ:l$] 8.5 em ,l:: *111 < TJ:-:J -Cv \t;:. 

~*,Ij:a:- t.:c '.7 '/ '/ T:7 iJq!IJ. ~ L -C v\ tt:7 0 ';I r­
B "C'li, Table 1 f;::~ L t: J:: ? 1;::.:c '/ '/ '/ T:7 O)fj;f* 

f;:: J:: V), jij\-fr:$tl&.J iJ;f~A L, fff;*· 1it:;$:,l:: *;$:O)~ 

1::a:- 9J.L",l:: T 6$1:----..,l:: :* ~ < ~fr: L -C v\t:.. :. 0) 

iai* Ii, fI*Jl.px; I;:: J:: -:J -C &t~ f11t :a:- jo :. TJ: -:J t: DCA 

O)iai*f;:: t~ 1 ~O)flO)fff;T,l:: L -C:1R'n -Cv\t:. (Fig. 

2). DCA O)~ 1 rMIli, l±lm.fI~!:: M~v'jl(O)~M:a:­

~L-CjoV) (Table 2), ~< O)1it,*flt~ 1 ~O)flli 

IJ' 2: Zl'-:J tc. :. 0):' ,l:: Zl' G, 70 ';I l- B 1;::J.;- Gn t: 

~ 1 ~O)flO)fff;Tfi, fJ(;f*i;:: J:: 6**71'tO)m~i;:: J::-:J 

-CfJ(;f*!ftJF:l1J!,1;::J:: V) ~< I±lm.T61it,*flO)~1JO:a:-~L 

250 

2 

81 4/A1~C.M ~ D1 

200 300 400 500 
Axis 1 

200 

N 150 
rJl
'x 
« 100 

50 

100 

Fig.2. The transition of coordinates by DCA. Sites Al and BI were surveyed on 16 September 2005. CI and DI 
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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Table 2. The number of species that appeared and culm density of Phyllostachys pubescens, with correlation 
coefficients for the DCA axes. 

Culm density of 
Number of 

Plot Date Phyllostachys pubescens 
appeared species 

(Namber I 100m2
) 

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 II 

The correlation coefficients 
Axis I -0.81 -0.52
 
Axis II -0.11 -0.09
 

Table 3. Density and height of Phyllostachys pubescens culms in each plot (100 m2
) . 

Number of Phyl/ostachys pubescens culms The height of 
Plot Year Older than 

2 years 
First year Dead culm Total 

Phyl/ostachys 
pubescens culm (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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Fig.3.	 The diameter of new culms which appeared in each year. We cut down all culms in all ofplot 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<O.OI, ANOVA). In plot C, there 
was a significant difference between 'before 2005' and '2007' (P<O.O I, 'l-test). 
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