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Vegetational Structure of Dwarf Bamboo and Its
Effects on the Developmental Stages of Deciduous
Forests in Clearcutting Sites'

Yoon-Jung Cha?, Seung-Hoon Chun’
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ABSTRACT

Dwarf bamboo(Sasa borealis) is a dominant understory species in the various forest types in
Korea. The objective of this study was to investigate vegetation structure of Sasa borealis and
effects of Sasa on the growth of overstory tree species along the forest development after
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clearcutting. Three representative stand types with and without S. borealis in Baekwoonsan,
Chonnam province were selected in 1998 for this study: uncutting stands(natural deciduous
forests with overstory vegetation), 1987-cutting stands (11 years after clearcutting), and 1993-
cutting stands(5 years after clearcuting). Vegetation type was largely classified into Sasa
borealis dominant type and Sasa borealis recessive or absent type. The former composed of
four associations including Quercus serrata-Carpinus laxiflora | Sasa borealis community,
Cornus controversa-Morus bombysis /| Sasa borealis community, Styrax japonica-Styrax
obassia |/ Sasa borealis association, Zelkova serrata | Sasa borealis community. The latter
divided into six associations including Quercus serrata / Lindera erythrocarpa community,
Cornus controversa | Lindera erythrocarpa community, Quercus serrata [ Acer
pseudosieboldianum | Deutzia glabrata community, Fraxinus rhynchophylla-Quercus serrata
/ Lindera erythrocarpa | Euonymus alataus community, Rubus crataegifolius-Hydrangea
macrophylla community, Rubus crataegifolius-Lespedeza bicolor community. Distribution of
Sasa borealis by developmental stages of forests showed that in natural stands was dominant
understory, but was various pattern in two cutting stands. Mean annual ring growth of
Quercus serrata and Carpinus laxiflora during the last 35 years had not been affected by
presence of Sasa, based on comparisons in annual ring growth between Sasa-present and
Sasa-absent stands. In conclusion, dense crown of Sasa borealis suppressed the invasion of
other shrubs or annuals and facilitated later stages of plant succession by promoting growth of
shade-tolerant tree species after clear cutting.
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Figure 1. Site map(right) and location(left) of study site in Backwoonsan(Closed circles indicate sample plots)
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Table 1. Vegetation and environmental data matrix from study sites
Quadrats No.
Data (% Relative Cover) 19 12 4 13 20 3 15 18 16
Quadrat size(n?) 400 400 400 400 400 400 100 16 16 16
Vegetation data
Upper 15 20 14 15 13 20 6 2.5
Mean height (m) Middle 5 9 10 6 8 9 4 - - -
e Lower 1 45 __25 ___] 1 15 ___4_ 15 15 14 14 _
Upper 70 100 70 80 80 95 60 20 20 10
Mean coverage(%) Middle 100 70 50 60 60 70 70 - - -
e Lower_ 90 _ 60 __60_ __80_ ___70___100 ___70___100 __100 _100__
Upper QS CL CL QS QS QS SJ CC CC MB
Dominant species Middle CL AP CL CL - AP LE - - -
o Lower SBl_SBL_ SBL_SBI_SBl SBl SBI SBIL SBl SBI
Acer mono (AM) 1.0 0.8 1.1 14 38
Acer pseudosieboldianum(AP) 16 84 01 42 18 200 1.8
Callicarpa japonica(CJ) 0.2 04
Carpinus cordata(CC1) 01 39 35
Carpinus laxiflora(CL) 177 163 250 44 74 97 02
Cornus controversa(CC2) 1.2 7.0 0.8 0.6 4.7 4.7
Corlyus heterophylla(CH) 0.1 0.1 0.5 1.8
Deutzia glabrata (DG) 0.8 1.1 2.5 0.5
Euonymus alatas(EA) 0.6 0.3 04 0.3
Fraxinus mandshurica(FM) 1.4 2.8
Fraxinus rhynchophylla(FR) 0.6 3.4 0.3 2.1 0.5
Hydrangea macrophylla(HM) 0.8
Juglans mandshurica(JM) 4.5
Ilex macropoda(IM) 1.8 5.1
Lespedeza bicolor(LB) 0.6
Lespedeza maximowiczii(LM) 0.1 0.1
Lindera erythrocarpa(LE) 12 28 26 1.0 3.0 1383 6.7
Lindera obtusiloba(1.O) 27 2.8 06 05 1.5
Meliosma myriantha(MM) 0.5 57 04 13 14 08
Morus bombysis(MB) 0.1 0.4 0.1 60 09 09 06 7.3
Philadelphus schrenckii(PS1)
Picea abies(PA) 2.2
Pinus koraiensis(PK)
Prunus sargentii(PS2) 2.9
Quercus mongolica(QM) 1.5
Quercus serrata(QS) 291 8.8 40 36.0 286 20.8
Rubus crataegifolius(RC)
Rhus trichocarpa(RT) 0.9
Sasa borealis(SB1) 492 330 450 481 450 236 46.8 941 936 83.3
Schizandra chinensis(SC1) 0.3 06 0.8
Staphylea bumalda(SB2) 0.1 1.5
Stephanandra incisa(SI) 1.6
Stewartia koreana(SK) 1.8 2.0 0.4 1.1 1.4
Styrax japonica(SJ) 18.4
Styrax obassia(SO) 1.8 0.8 2.4 1.1 1.7
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Table 1. (Continued)
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Quadrats No.

Data (% Relative Cover) 1 19 12 4 13 20 3 15 18 16
Symplocos chinensis(SC2) 2.9 1.1

Syringa velutina(SV)

Vaccinium oldhami(VO) 2.9

Weigela subsessilis(WS)
_Zelkova serrata(ZS)

1.5

Environmental data
Topographic position LS MS LS
SE NE NE
130 100 30
Slope(%) 10 8 12
Soil depth(cm)  5¢ 15 5
Rock exposure(%) 90 30 70

Aspect

LS MS MS MS HS HS HS
SW NE NE NE NW SW SW
180 60 90 78 90 150 20
30 5 5 10 5 2 5
10 5 5 5¢ 15 10 5
30 50 40 30 10 10 20

_____ Litter layer(cm) 10 10 8 15 10 5 5 7 5 10
Number of woody species 30 22 19 20 27 20 5 6 5 5
Number of herbaceous species 5 2 4 2 1 3 1 1 1 2
Total number of species 35 24 23 22 28 23 6 7 6 7

* Topographic position(LS: low slope: MS: middle slope: HS: high slope)
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Table 1. (Continued)
Quadrats No.
Data (% Relative Cover) 17 5 10 14 11 6 2 7 8 9
Quadrat size(n?) 16 400 16 100 100 400 100 16 16 16
Vegetation data
Mean Upper 2.5 15 4 7 13 13 8 3.5 1.5 2
height Middle - 5 2 3 6 5 2.5 - - 1
e m Lower 14 1 1 1 2 15 08 1 _05_04
Mean Upper 30 80 60 50 50 60 80 70 90 60
coverage Middle - 60 80 70 30 70 30 - . - 80
R Lower 100 60 60 - 70 60 65 60 90 60 _
Dominant Upper SO QS CC CC QS QS AN FR RC RC
species Middle - SO SB2 RT AM AP MB - - HM
o seedes Lower SBI LE _SC__FM_LE DG _SBL - LB LE
Acer mono(AM) 88 6.0
Acer pseudosieboldianum(AP) 2.4 1.6 5.7 1.2 29
Callicarpa japonica(CdJ) 4.4 1.0 1.0 0.6
Carpinus cordata(CC1) 1.0
Carpinus laxiflora(CL) 57 136 136 41 126 1.0 1.7
Cornus controversa(CC2) 15.6 16.7 1.8
Corlyus heterophylla(CH) 1.0 2.7 25 1.0
Deutzia glabrata(DG) 32.5
Euonymus alatas(EA) 1.0 1.3 3.0 15.0
. Fraxinus mandshurica(FM) 1.8 22.5 9.2
Fraxinus rhynchophylla(FR) 0.4 1.6 3.5 0.1 313 6.5
Hydrangea macrophylla(HM) 4.2 10.0 30.2
Juglans mandshurica(JM)
Ilex macropoda(IM)
Lespedeza bicolor(LB) 1.3 1.4 16.7
Lespedeza maximowiczii(LM) 0.8 3.0 3.3 0.6 22 44
Lindera erythrocarpa(LE) 176 17.0 16.5 284 0.7 16.5 215
Lindera obtusiloba(i0) 11.5 243 0.7 1.0 1.2
Meliosma myriantha(MM) 1.4
Morus bombysis(MB) 0.9 48 96 0.4 2.7 5.1
Philadelphus schrenckii(PS) - 7.1 1.3 4.8
Picea abies(PA) 12.8
Pinus koraiensis(PK) 0.3 1.9
Prunus sargentii(PS) 3.0 3.1
Quercus mongolica(QM) 0.3
Quercus serrata(QS) .13.8 302 112 1.0 6.3
Rubus crataegifolius(RC) 29 1718 258
Rhus trichocarpa(RT) 13.1
Sasa borealis(SB1) 61.3 4.0 1.0 2.5 39.1
Schizandra chinensis(SC1) 14.7 0.5
Staphylea bumalda(SB2) 59 1.2 4.1 25 144
Stephanandra incisa(SI) 04 0.5 1.1 5.8 6.5
Stewartia koreana(SK)
Styrax japonica(SJ)
Styrax obassia(SO) 21.1 24 4.0 3.0
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Table 1. (Continued)
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Quadrats No.

1
Data (% Relative Cover) 17 5 0

Symplocos chinensis(SC2) 44 30 1.6

Syringa velutina(SV) 04 3.2
Vaccinium oldhami(VO)
Weigela subsessilis(WS) 1.0 1.0

Zelkova serrata(ZS)

Environmental data
Topographic position HS MS MS

Aspect

Slope(%) 10 . 10 10
Soil depth(cm)
Rock exposure(%) 30 40 5

Number of woody species 5 25 11
Number of herbaceous species 1 9 5]
Total number of species 6 34 16

14 11 6 2 7 8 9
0.5 1.0

0.1 144

50.2

* Topographic position(LS: low slope; MS: middle slope: HS: high slope)

UPGMA-CLUSTER ANALYSIS

B

120 100 80 60 40 20 0
Euclidean Distance

Figure 2. Vegetation classification of study sites
by cluster analysis
(A:Rubus crataegifolius-Lespedeza bicolor Association;
B:Rubus crataegifolius-Hydrangea macrophylla Association;
C:Fraxinus rhynchophylla-Quercus serrata/Lindera
erythrocarpa Association; D:Quercus serrata/Acer
pseudosieboldianum/Deurzia glabrata Association; E:Cornus
controversa/Lindera erythrocarpa Association, F:Quercus
serrata/Lindera erythrocarpa Association; G:Zelkova
serrata/Sasa borealis Association; H:Cornus controversa-
Morus bombysis/Sasa borealis Association; 1:Styrax japonica-
Styrax obassia/Sasa borealis Association; J:Quercus serrata-

Carpinus laxifloralSasa borealis Association)

g2 2309 &3 4EF Aol F
A3 (Table 2), oj= A% Ao 2
-4 el Ajg ste AEFeR
:rL*f’r:E]?iD} ?x"fﬂg} o s g AEFTL
REHUYE, B, AojuR FF3UR, Ziy
 EFEUT Fo2 vEhd i, 2o
T2 BFUE, B8, 2F:E,
e, _7-':% M) oz #gERn. asu AE
FEAM YT AfolE BAE H
ol E éEHZ*“)] A%E HAFE &
Eips A=
ZE BN £ A5 AAE B8l A7) A
ol=Zo] wd g B3urt gl (Yamamoto
, 1995 Takahashi, 1997), AA % %(1995)
< e stelgat 2 DA Ee X dAld
B AFeA WU R, AxFUE, sk
BE 90| F/1EFE X gy o] 7L W,
A2HUE, T, =FUHE 52 dd 73%
£ Ho} go gl olRutdol Bxjo} £EEo| &
g Aoz 23 n ot

o o]i‘\

o

o



HAHA AN 22 Q2] A 72 D AEAA o vX = 2 o] 9T 157
Table 2. Species association between Sasa borealis and major tree species by x” test
AM AP FR LE CL QS SO CC SB2 MM RC LM
SB1 P P N N P P P P N P N* N
(1.1 (2.76) (0.06) (0.17) (0.01) (0.01) (0.31) (1.62) (0.0 (1.27) (5.69) (2.50)
* indicates significance at P€0.05
** P: positive, N: negative
B AFMT 239 Fo AAAAE A= To| gle o FAEE IAHE A2 dddr
ZES vwd Aol 3t £ WA, Hof A A% JF Ao uld A JFL I
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Table 3. Growth characteristics of Quercus serrata and Carpinus laxiflora in Backwoonsan
. Stand Height DBH Mean annual ring width A
Species type (m) (cm) (mm) (range) ge
1 14.5 34.5 2.6 (4~1.5) 62
2 185 31 2.1 (4~0.5) 68
3 17.5 29.3 2.3 (4.8~0.8) 57
Sasa 4 14 459 3.0 (5~1.5) 67
5 16 24 2.1 (3~1.5) 42
present 6 18 27.5 2.7 (3.5~1.5) 42
7 15 31.5 2.1 (3~0.8) 59
8 15 37.5 2.4 (3.8~1.5) 67
9 13 29 2.1 (3.5~1) 61
Q. serrata  ~ommTomTToooos 1 14 2419 TB~1 B
2 15 23 16 (3~0.7) 53
3 13 33 25 4.5~1D 59
Sasa 4 14 27.5 2.4 (5~1) 51
absent 5 13 33 2.7 (6.5~0.7) 51
6 12 26 21 (4.5~1) 51
7 14 29 2.1 (4~1) 70
8 13 30 2.7 (6.5~0.7) 51
9 14 24 1.5(2.7~0.7) 52
1 18 33 3.1 (6.0~2.0) 48
Sasa 2 16 25 2.2(2.8~1.2) 42
3 12 23 2.4 (3.3~1.5) 35
present 4 13 29 33 (5~1.8) 39
C laxiflora —-—---=——==- 5. 15 _____. 24 ... 27 ___ G~V 35 __.
' 1 14 25 2.2(4.8~1.2) 45
Sasa 2 15 28 2.9 (5.2~1.2) 49
3 13 13 1.9 @2~ 31
absent 4 13 22 2.5 (4.6~1.6) 34
5 14 27 2.4 (4.5~1.5) 46
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Figure 3. Mean annual ring width of 9 trees of
Quercus serratq in the Sasa-present
and Sasa-absent stands.
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