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Changes of Vegetation Structure in Naejangsan District, Najangsan National Park
for Twenty Years(1991~2010), Korea'
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ABSTRACT

This study aims to show the changes of characteristics of vegetation structure for 20 years(1991~2010) in
Naejangsan National Park. As a result of analysis of actual vegetation, the mixed community of Quercus
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variabilis and Quercus serrata was distributed with 56.1%, and Q. variabilis community showed in southern

steep slope with 17.6%. Pinus densiflora community(5.8%) was observed on the ridge and Carpinu tschonoskii

community distributed in the slope of the valley with 6.6%. Zelkova serrata and Prunus sargentii community

were distributed in valley. The classification by TWINSPAN, ordination by DCA considering importance

percentage and property of vegetation class were divided into 4 communities, which are community I (P.

densiflora-Q. variabilis community), community II(Q. variabilis community), community [I(C. tschonoskii

community) and community IV(Mixed deciduous broad-leaved trees community). The age of Pinus densiflora

was 32years old and Q. serrata was 36 years old in the community I,

that of Q. variabilis was 64 years old

in the community II, Q. serrata was 46 years old and C. tschonoskii was 45 years old in the community III,

and Acer palmatum was 54 years old and Cornus controversa was 47 years old in the community V. As the

result of Shannon's index of species diversity, the community [ was ranged from 0.9751 to 1.4199, community

II was ranged from 1.0765 to 1.3278, community Il was ranged from 1.0353 to 1.2881, and community IV

was ranged from 1.1412 to 1.3807. The change of vegetation structure analyzed through the comparison with

results of studies carried out 20 years ago were natural selection of P. densiflora, expansion of Quercus spp.

and increase of C. tschonoskii. Especially, A. palmatum is dominated by Q. variabilis in canopy layer like the

result of study 20 years ago. 4. palmatum was analysed by 14.6% in the canopy layer of only mixed deciduous

broad-leaved trees community. As a result of analysis of habitat property of Q. variabilis and 4. palmatum, Q.

variabilis was distributed in dry area with the low value of pH, O.M., exchangeable cations and Avail. P, and

A. palmatum was located in the wet valley with huge value of nourishment. The tendency of reduction of

bio-diversity by Sasa borealis is same as previous study but, the distributed areas were reduced in Naejangsan area.

KEY WORDS: ECOLOGICAL SUCCESSION, TWINSPAN, DCA, Acer palatum, Sasa borealis
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Table 1. The distribution area and ratio of actual
vegetation types in Naejangsan district,
Naejangsan National Park

Abb. Vegetation types Area(m’) Ratio(%)

Pd Pinus densiflora comm. 25,435 1.7

PdQv P. densiflora-Quercus variabilis comm. 54,758 3.7

PdQs P. densiflora-Q. serrata comm. 5,337 0.4

Tn Torreya nucifera comm. 4,667 0.3

Qs Q. serrata comm. 1,755 0.1

QsCt Q. serrata-Carpinus tschonoskii comm. 14,013 0.9

Qv Q. variabilis comm. 261,768 17.6

QvCt Q. variabilis-C. tschonoskii comm. 9,477 0.6

QvPd Q. variabilis-P. densiflora comm. 2,090 0.1

QvQs Q. variabilis-Q. serrata comm. 834,099 56.1

Zs Zelkova serrata comm. 12,603 0.8

ZsCt Z serrata-C. tschonoskii comm. 6,988 0.5

ZsQv Z serrata-Q. variabilis comm. 9,506 0.6

ZsQs Z serrata-Q. serrata comm. 6,918 0.5

Ps Prunus sargentii comm. 1,390 0.1

CtQa C. tschonoskii-Quercus aliena 30,781 2.1

CtPs C. tschonoskii-Pr. sargentii comm. 8,759 0.6

CtQs C. tschonoskii-Q. serrata 57,368 3.9

Ba Bambusoideae 4,248 0.3

F Deciduous broad-leaved trees comm. 56,867 3.8

Ro  Rock 28,034 1.9

R River 2,357 0.2

L Lake 831 0.1

P Planted area 30,241 2.0

T Temple 13,988 0.9

A\Y Visitor center 2,522 0.2

Total 1,486,800  100.0
2. Md7=x

1) ZAFQ| classification 2! ordination

217 ZAFto tste] TWINSPAN©O] 2]3) classification
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Figure 1. Actual vegetation map of Naejangsan district in Naejangsan National Park
(The legends of actual vegetation referred from Table 1)
* o : Location of plots(2010), E : Overlapped plots(1991, 2010)
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Zs, Ap(t)
Level 1 Division 1
Ps(+) Mm(+)
Level 2 Division 2 Division 3
8, 10, 11, 12, 13, 1, 6, 7, 15, 16,
43,9 14, 17, 20 18, 19, 21 23
Pinus denszf'lorlaj Quercus variabilis Mixed deciduous Carp s |
Quercus variabilis communi broad-leaved trees tschonoskii
community v community community

Figure 2. Dendrogram of classification by TWINSPAN using twenty-one plots in Naejangsan district, Naejangsan

National Park(Zs: Zelkova serrata,

Ap: Acer palmatum, Ps: Prunus sargentii, Mm: Meliosma myriantha)
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Figure 3. Dendrogram of ordination by DCA using
twenty-one plots in Naejangsan district,
Naejangsan National Park
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Table 2. General description of the physical features and vegetation of the surveyed plots in Naejangsan district,

Naejangsan National Park

Community I I
Plot 4 9 21 8 10 11 12 13 14 17 20
Aspect S35W  S30W S S38W  S45W  S40W  S45W  SI0E  S20W S S25E
Slope 23 4 28 16 10 17 22 28 31 24 20
Topography Ridge Ridge Slope | Slope Slope Slope Slope Slope Slope Slope Slope
Height(m) 17 15 16 18 19 18 19 17 20 15 19
Canopy Mean DBH(cm) 27 22 30 30 34 31 33 32 35 26 36
Coverage(%) 75 80 70 85 80 75 90 75 80 75 75
Height(m) 6 7 9 7 8 6 7 7 7 7 7
Under
_story Mean DBH(cm) 6 8 9 6 8 5 7 6 8 5 6
Coverage(%) 60 60 75 50 35 60 70 80 75 60 70
Shrub Height(m) =1 =12 =1 =1 =15 =1 =1 =1 =1 <1 <1
Coverage(%) 90 80 60 90 95 25 60 80 70 80 70
Sasa  Height(m) =1 =12 =1 =1 =1 =1 =1 =1 =1 =1 =1
borealis Coverage(%) 65 65 10 78 80 - 38 40 40 40 28
Height(m) =02 =0.1 - - =03 - - - - - -
Herb Coverage(%) 1 1 - - 1 - - - - - -
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(Table 2. Continued)
Community m
Plot 2 3 5 19 1 6 7 15 16 18
Aspect S38E  SI2E  NS8S5E S5W SI5SW  S62E S20E S30E S30E S20E
Slope 33 32 15 15 20 16 13 30 26 26
Topography Slope  Slope Slope  Valley | Slope Valley Valley Valley Valley Valley

Height(m) 17 17 17 19 16 17 17 18 17 17

Canopy Mean DBH(cm) | 27 24 39 38 33 37 25 47 41 47
Coverage(%) 90 90 80 85 85 85 85 95 95 80

Height(m) 7 8 7 6 8 9 7 6 7 8

Under

_story Mean DBH(cm) 9 9 8 6 12 12 7 8 12 9
Coverage(%) 40 50 70 40 40 60 60 20 30 40
Shrub Height(m) <1 <1 <1 <13 =1 =1 =1 =1 =3 =1
Coverage(%) 90 70 85 70 95 30 30 40 40 50
Sasa Height(m) =1 =1 =1 =13 =1 =1 =1 =1 =3 =1
borealis  Coverage(%) 68 35 68 34 50 - - 5 4 23
Herb Height(m) =0.5 =0.2 - - - =0.8 =0.5 =0.5 =0.5 -
Coverage(%) 3 1 - - - 70 60 15 10 -

*1: Pinus densiflora-Quercus variabilis community, 1: Q. variabilis community, II:

Mixed deciduous broad-leaved trees community
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Table 3. Mean importance percentage of woody plants by four classified communities in Naejangsan district,

Naejangsan National Park (unit: %)
I ' m' '

Scientific name UM AUV §MAETS$MIUT SV
Zelkova serrata - 93 - 31 - 07 02 03 139 41 05 83 149 56 16 95
Zanthoxylum schinifolium - - 13 02 - - - - - - - - - - 05 01
Zanthoxylum piperitum - - - - - - - - - - 1112 - - 29 05
Weigela subsessilis - - - - - - 10 02 - - - - - - - -
D ottt var. S ..o 20 003 - - 41 07T - - 15 02
Viburnum erosum - 05 138 25 - 04 172 30 - - 35 06 - - 20 03
Torreya nucifera - - - - - - - - - 12 19 07 - 19 04 07
Thea sinensis - - - - - - - - - - - - - - 20 03
Symplocos chinensis for. pilosa - - 03 01 - 12 19 07 - - - - - 07 02 03
Styrax obassia - - - - - 12 05 05 - 97 18 35 - - - -
Styrax japonica - 39 107 31 - 207 52 718 - 61 64 31 - 24 09 10
Stephanandra incisa - - - - - - 35 06 - - - - - - 02 01
Staphylea bumalda - - 10 02 - - 03 01 - - 12321 - 16 51 14
Sorbus alnifolia var. macrophylla - 32 32 16 - 27 37 15 - 09 - 03 - - - -
Smilaxchina var. microphylla - - 43 07 - - 27 05 - - 23 04 - - 06 0.1
Securinegasuffruticosa - - 03 01 - - 03 0.1 - - - - - - 03 0l
Sapium japonicum - 14 22 08 - 36 82 26 - 100 114 53 - 28 18 12
Sa}”;ll'qu;feLﬁi sieboldiana var. ) } ) ) ) ) ) ) ) ) ) ) ) - 03 01
Rubus oldhamii - - 03 01 - - - - - - - - - - - -
Rosa multiflora - - 03 01 - - - - - - - - - - 07 01
Rhus trichocarpa - 54 49 26 - 46 27 20 - 05 05 02 - - 22 04
Rhus sylvestris - 07 - 02 - - - - - 10 - 03 - - - -
R}Z)g;&e:g’?ge yedoense var. ) ) ) ) ) 3 N ) N - 05 01 ) 3 ) )
Rhododendron schlippenbachii - - - - - - 22 04 - - - - - - - -
Rhamnella frangulioides - - - - - - 03 01 - - - - - 06 07 04
Quercus variabilis 322 63 12 182 716 21 04 364 100 - - 50 14 - - 07
Quercus serrata 239 160 07 172 245 63 02 142 147 27 09 83 8.0 - 07 41
Quercus mongolica 1.2 - 03 07 - - - - - - - - - - - -
Quercus aliena - - - - 07 - - 03 - - - - - - - -
Prunus sargentii - 45 - 15 - 51 07 18 15 10 - 11 - - - -
Prunus padus - 07 - 02 - - - - - - - - - - - -
Pourthiaea villosa var. longipes - - 16 03 - - 02 01 - - - - - - - -
Platycarya strobilacea - - - - - - - - 97 - - 49 15 - - 08
Pinus densiflora 393 47 - 2110 09 - - 05 - - - - - - - -
Philoadelphus schrenckii - - 06 0.1 - - 15 02 - - 22 04 - - 29 05
Parthenocissus tricuspidata - - - - - - 02 0.1 - - 05 01 - - 51 09
Morus bombycis - - 03 01 - - - - - 10 - 03 - 1123 07
Menispermum dauricum - - - - - - 02 01 - - - - - - - -
Meliosma oldhamii - - - - - - - - 14 - - 07 - 24 - 08
Meliosma myriantha - - - - - - - - 13 20 10 15 - - - -
Maackia amurensis - - - - - - 06 0.1 - - - - - - - -
Lonicera japonica - - 06 01 - - - - - - - - - - 04 01
Lindera obtusiloba - - LS 02 - 07 37 08 - - 12 02 - L6 27 10
Lindera glauca - - 09 02 - - 02 - - - - - - - 04 01
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(Table 3. Continued)
' o' m' !
Scientific name C U S MCAEU S MAEU S MAEU S W
Lindera erythrocarpa - - 38 06 - - 25 04 - - 305 15 97 61 49
Ligustrum obtusifolium - - 31 05 - - 02 01 - - 32 05 - 24 04
Lespedeza maximowiczii - - - - - - 14 02 - - - - - - -
Lespedeza cyrtobotrya - - - - - - - - - - - - 02 01
Lespedeza bicolor - - - - - - 06 01 - - - - - - -
Kalopanax pictus - - 03 01 - 03 02 01 - 27 05 - 25 04
Juglans mandshurica - - - - - 10 - 03 - - - - - - -
Indigofera kirilowii - - - - - - 06 01 - - - - - - -
llex macropoda - 05 47 10 - 26 78 22 - 26 05 10 - - 18 03
Idesia polycarpa - 12 - 04 - - - - - - - - - 12 21 07
Hydrangea serrata for. acuminata - - - - - - - - - - - - - - 05 01
Fraxinus sieboldiana - 79 151 52 - 61 82 34 24 - - 12 - 08 - 03
Fraxinus rhynchophylla - 05 09 03 - 02 07 02 51 - 10 270 39 25 03 28
Euscaphis japonica - - 04 01 - - - - - - 05 01 - - 15 03
B sseniatis " <R R R 03 0l
Diospyros lotus - - - - - - - - - - - - 0.2 -
Deutzia parviflora - - - - - - 02 01 - - - - - - -
Deutzia glabrata - - - - - - 02 01 - - - - - - - -
Daphniphyllum macropodum - 05 34 07 - - 14 02 - 09 09 04 - 07 02 03
Corylus sieboldiana - - - - - - 43 07 - - 17 03 - - 02 o1
Cornus walteri - - - - - 05 - 02 - - - - - - -
Cornus kousa - 18 - 06 - 03 - 01 - 08 - 03 - - - -
Cornus controversa - 29 06 L1 - - - - - - 13 02 133 87 18 99
Clerodendron trichotomum - - - - - - - - - - - - - 02 01
Clematis apiifolia - - 03 01 - - - - - - 05 01 - - 02 -
Chionanthus retus - - - - - - - - - - - 1.1 - 06
Cephalotaxus koreana - - - - - - - - - - - - 1.0 02
Celtis sinensis - - - - - - - - - - - 6.4 - 32
Celtis choseniana - 07 - 02 - - - - - - - - - 05 01
Castanea crenata 34 - - 17 - - - - 5T - - 290 5T - - 29
Carpinus tschonoskii - 197 04 66 23 100 30 50 277 170 09 195 137 43 09 84
Carpinus cordata - - 04 01 - - - -1 48 43 - 38 - 13 16 07
Callicarpa japonica - - 23 04 - - 18 03 - 05 36 08 - 05 61 12
Boehmeria spicata - - - - - - - - - - - - 04 01
Aralia elata - - - - - - - - - - - - - 04 01
Ampelopsis heterophylla - - - - - - - - - - 05 01 - - 05 01
Albizzia julibrissin - 1 - 04 - - - - - - - - - - -
Alangium pidianifolim var e T X L Y YA
Akebia quinata - - 03 01 - - - - - - - - - 45 08
Actinidia arguta - - - - - - - - - - - - - - 06 01
Acer pseudo-sieboldianum - 24 32 13 - 274 54 99 - 45 17 18 - 20 02 07
Acer palmatum - 37 68 24 - 08 14 05 - 281 170 122 149 351 160 213
Acer mono - 05 28 06 - 15 03 05 18 11 14 15 137 125 15 110
Acer ginnala - - - - - - - - - - - - - 0.2 -
Total 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000

1

Mixed deciduous broad-leaved trees community
’C: importance percentage in canopy layer, U: importance percentage in understory layer, S: importance percentage in shurb

layer, M: mean importance percentage

1: Pinus densiflora-Quercus variabilis community, 1I: Q. variabilis community, I[: Carpinus tschonoskii

community, IV:
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Figure 4. Curve of growth of major woody species
National Park
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of four communities in Naejansan district,

Q. serrata

..a-. Q. variabilis

04 Year
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08

06
04
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* Year
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Mixed deciduous broad-leaved trees community

Naejangsan
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T [(EUF-ZR)E 400m & AR Shannon
o] ZrheFE(H)7E 0.9751~1.41990]1¢ =0, & 37} g

=YY 2UF-AUFF2 4 9 Shannon®] FHHof=(H')
£ vl B, Wit g AuRE AR A
oAl AU FURE 2R 0] ZrhoFE 1.2772~1.2985(Choi
et al., 2009), A= YT LY FHEAF(FES-HH
AbefAt el Aupi-A o -E 3R R o] FrhekE 1.2401
(Lee et al., 1994t} =& FFo|fith 4 T(ZFUF
ZANO ZAFEH ULl 1.0765~1.32780] 2tk #A
MOHA 2 R) 2] ZAFEE Fohof s 1.0353~1.2881
ojglen, Aot WAL A7 AoA <]
Aoy o] 2o E 1.1625(Lee er al., 1998)5.th=
=L, AT FIAF AT AL AL A
o] Moyt z] EchoFw 1.3333(Han er al., 2001)E.th=
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sobth 29 (HAEASERZWO 2T Foho
EX 1.1412~1.38070]| ¢l th(Table 4).

A IEUR-ZHUTRDAAY FrhEst 24
MONA ol bR 2 3)e] Srhpenet B4 teht o] %
NANAE Hol7t AYD4E Srppust Fsteivt
Aol A S FHG dol 4 Aol

O

Hd

oitt= &4 (Leps and Stursa, 1989)x} A OH\}T_HL a3
ABAZ AQYF2EA(Lee et al., 1997) 52| A 54
AT

1) AMTX W3 Hw 2N
A -HA £4S 2 AES JAFHORE vus)
o] o] Ak W £ FxE Fotel: 7| (Han et al.,
et al., 1990)©.2, 747 209

2001; Lee et al., 1990; Oh
A Lee(1991)e] 2fsf &A= HLOH ARt 467H 9 A
T A AR E ‘?‘& MAaE AR v A
*H‘H”*Xl HIE AR l LA 11991 24}
T 63 20109 RAFE 8)o A FHUT(LP: 255 —
20.8%), ZFAUF(LP.: 19.0% — 26.1%)2 FUFF 4
gy E 2 Wl Aot AUR(LP.: 6.3 — 0.0%)
£ ZHEden, AN JUTLP.: 0.5 — 13.6%)= Ao
Cha S7FsRAE oA Aol A el AR Mg I

2 %Xlﬁm oglom, S SR 2ofE o) F4
FFTOE dAl A URY A Frtete] A7) AL
2= ;1L %l o= H]—D]—S]— ﬂog oﬂ 5]011—/]. H]E_}_/\]_:[L

2(1991d RAFE 73} 20108 RAFE 9)o1w AUE(LP.:
40.8 — 10.6%)9] Mg ZrAasta, AP 19.6%
— 33. 0%) %XHJ(T(I P.: 1.4% — 25. O%)_J At -2 2] 7}
kst At HE5n FuERegeR v
7 G A% BHHSt uWRAT 31914 24T
207} 20109 A 20094 = 2HUEAP.: 332 —
36.2%), EZAUT(LP.: 16.2% — 10.0%)9] AL 2=
2 wsih glglon, A UR(ILP.: 7.9 — 12.9%)%= Al
o] tha %7}k % th(Table 5).
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SEATY 202 YIAHLAA T} 7z ol
A BHUE7E $85A 24 BEUFE B2ZE 3

Table 4. The species diversity of four communities in Naejansan district, Naejangsan National Park (Unit area: 400 m?)

Community Plot H'(Shannon) J'(evenness) D(dominance) H'max

4 1.1771 0.8768 0.1232 1.3424

Pinus densiflora-Quercus variabilis community 9 0.9751 0.8291 0.1709 1.1761
21 1.4199 0.8988 0.1012 1.5798

8 1.1737 0.8876 0.1124 1.3222

10 1.0765 0.8419 0.1581 1.2788

11 1.3278 0.9176 0.0824 1.4472

L. . 12 1.2188 0.8719 0.1281 1.3979

Quercus variabilis community 13 1.2464 0.8916 0.1084 13979
14 1.1889 0.8731 0.1269 1.3617

17 1.1897 0.8862 0.1138 1.3424

20 1.2367 0.9212 0.0788 1.3424

2 1.1985 0.9372 0.0628 1.2788

Carpinus tschonoskii community 3 11734 0.8617 0.1383 1.3617
5 1.0353 0.8598 0.1402 1.2041

19 1.2881 0.8808 0.1192 1.4624

1 1.2139 0.8684 0.1316 1.3979

6 1.1438 0.8791 0.1209 1.3010

. . . 7 1.1412 0.8381 0.1619 1.3617
Mixed Deciduous broad-leaved trees community 15 12856 0.8884 0.1116 L4472
16 1.3807 0.9093 0.0907 1.5185

18 1.2868 0.8712 0.1288 1.4771
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Table 5. Change of mean importance percentage of major woody species in comparative plots in Naejansan district,
Naejangsan National Park

Comparing 1 Comparing 2 Comparing 3
Scientific name Plot 6* Plot 8 Plot 7* Plot 9 Plot 20* Plot 20
(500m’) (400m’) (500m’) (400m’) (500m’) (400m")
Acer mono - 2.1 - - - -
Acer palmatum - - - - 1.3 0.4
Acer pseudo-sieboldianum 1.4 6.2 0.2 2.3 4.7 1.2
Carpinus tschonoskii 0.5 13.6 - 7.9 12.9
Fraxinus sieboldiana 8.5 43 17.0 10.0 2.5 L.5
llex macropoda 15.7 1.3 3.0 0.2 0.9 3.4
Lindera erythrocarpa - - - 0.6 - -
Lindera obtusiloba - - - - 1.7 2.1
Pinus densiflora 6.3 - 40.8 10.6 -
Pourthia eavillosa var. longipes - - - 0.8 - -
Prunus sargentii - 1.0 - - 7.0 2.2
Quercus aliena - - - - 4.6 -
Quercus serrata 19.0 26.1 19.6 33.0 16.2 10.0
Quercus variabilis 25.5 20.8 1.4 25.0 332 36.2
Rhus trichocarpa - - 0.8 4.0 2.3 6.0
Sapium japonicum - 12.4 - 0.9 - 4.6
Sorbus alnifolia var. macrophylla - - 0.5 4.1 - 4.1
Styrax japonica 0.3 - - 4.1 8.8 8.8
Viburnum erosum 4.5 53 1.3 4.1 - -
Viburnum wrightii var. eglandulosum - 1.3 - - -

* Lee, K.W.(1991) A Study on the Community Structure of Vegetation Landscape in Nagjangsan National Park. Sungkyunkwan Univ., Doctor's thesis, Re-structure
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ol 2o A= 28.1%, 35.1%% = v & & BRI
B0 3ety EACRA FHUFLHS pH, 1715
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ol BHUFZHL 2F, A Ak, R 5 Fa7}
4o gh7o] T A7 AT (Lee ef al, 20022 2
AshoTh SFULTAL pH, 4712, A BA Fol
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on], 22 48T AU AR 4 teh} £ S50
WE&AA o Fol 7k ¢l 9leh

Table 6. Importance percentage of Quercus variabilis and Acer palmatum in each community Naejangsan district
of Naejangsan National Park in 2010

Pinus densiﬂora—Q.. variabilis Quercus var-iabilis Carpinus tsch.onoskii é\r/{)l :gfile:f/::ildifefs
Scientific name community community community .
community
C U S M C U S M C 8] S M C 8] S M
Quercus variabilis 322 63 1.2 184 : 71.7 2.1 04  36.6 : 10.0 - - 5.0 1.4 - - 0.7
Acer palmatum - 3.7 6.8 2.4 - 0.8 1.4 0.5 - 282 169 122 ¢ 149 351 16.1 218
pH 4.31~4.43 445~ 4.82 4.65~ 4.84 4.70
O.M. 6.81~9.73 5.78~12.73 7.49~12.48 7.26
Soil Avail.-P 3.02~4.94 2.69~ 5.52 6.39~14.79 10.65
property Ca™' 0.27~0.44 0.16~ 0.87 0.44~ 3.48 1.47
Mg™ 0.19~0.27 0.17~0.46 0.45~ 1.29 0.60
K 0.34~0.37 0.31~0.47 0.40~ 1.15 0.45
Topography Ridge, slope Slope Slope, valley Slope, valley
Humidity Dry, moderate Dry Wet, moderate Dry, wet, moderate

* C: importance percentage in canopy layer, U: importance percentage in understory layer, S: importance percentage in shrub
layer, M: Mean importance percentage
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Table 7. Coverage of Sasa borealis in Naejangsan National Park in 1991 and 2010

Plot 1 2 3 4 5 6 7 8

9

10 11 12 13 14 15 16 17 18 19 20 21 22 23

1991 Coverage(%) 95 80 90 95 85 80 85 85

90

8 85 90 - 90 - 90 85 100 95 10 10 65

Plot 24 25 26 27 28 29 30 31

32

33 34 35 36 37 38 39 40 41 42 43 44 45 46

Coverage(%) 60 60 35 - 70 60 100 95

90

- - - - - 80 10 5 60 - 40 60

Plot 1 2 3 4 5 6 7 8

9

10 11 12 13 14 15 16 17 18 19 20 21

2010 Coverage(%) 50 68 35 65 68 - - 78

65

80 - 38 40 40 5 4 40 23 34 28 10

* Lee, K.W.(1991)
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Table 8. Coverage and species diversity(Shannon's
diversity) of Sasa borealis in the shrub layer

Coverage No. of  No. of H

Community Plot

(%) species individuals (Shannon)

Pinus densifiora. © 630 13 224 0.8777
O. variabilis 4 65.0 15 236 1.0678

community 22 100 28 264 1.3403

10 80.0 14 112 0.9662

8 715 13 96 1.0401

13 40.0 21 224 1.1961

0. variabilis 14 40.0 19 172 1.1234

community 17 40.0 18 204 1.1287

12 375 20 224 1.1547

20 275 18 200 1.1879

11 00 23 252 1.2503

2 675 9 52 0.9750

tscc%%géi 5 67.5 9 72 0.8747

community 3350 13 112 1.0522

19 338 23 224 1.2433

1 500 19 144 1.1695

Mixed deciduous 18 225 23 204 1.2282
trebers"%cf{rlﬁf}lvlﬁﬂty 5 50 23 20 12552
16 3.8 28 272 1.3590
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Bae, J.Y.(2011) A Study on the Changes of Vegetation Structure of
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