2o Aeiea] 2] 13(1) - 78~88, 1999
Kor. J. Env. Eco. 13(1) : 78~88. 1899

HME wXiAEX| o] ABRETE

OlZA - = - 0|55

Plant Community Structure of Nojasan
in Koje Island’

Kyong-Jae Lee?, Woo Cho’, Soo-Dong Lee*

2 o

AAE waibx| e AEFA T2 E dtstr] daf 4370 A2 (2 2AFY 10m X 10m) S AAF Y ¢
T P w2 BAMRC AR st A ZALE dAls T A 2AIRR E o] & TWINSPANS 2% clas-
sification®t DCAell €18} ordination®4 & dAledct. TWINSPANEA D} DCARA A LA EEH
(@R D). AUF2HEA D), FRHPENEAD), R2AGT, “HUR, vBUR A0 22 $43
o2t HHZEFTH(TEHN)Y 4l 3oz Pt AEwIrE B 3 w1 o] Al
AUYF—-EN T I -SgEd Frd o2 A H dojrt ol Rold Zlog ddHglon AR
st o 7428 Aol Yepe EXASGo R BaE o)

FRO © MEiE HO|, 2AL4R, EXITZA
ABSTRACT

To investigate the plant community structure of Nojasan in Kdgje Island, forty three plots
were set up and surveyed. According to DCA ordination technique, the vegetation was divided
into four communities, which were Carpinus coreana community, Pinus densiflora community,
Quercus serrata community and the mixed deciduous broad-leaved community. The ecological
succession seems to be changed from Pinus densiflora community to Quercus serrata communi-
ty. And Quercus serrata community seems to be changed to the mixed deciduous broad-leaved
community. Carpinus coreana community seems to be edaphic climax in the high and dry
area.
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Figure 1. The location of forty-three plots in Nojasan, Koje Island
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Table 1. General description of the physical features of each plots classified by DCA in Nojasan, Koje

Island

Community [ I Il

Plot number 37 38 39 40 41 6 7 21 22 1 2
Altitude(m) 545 545 562 543 543 195 195 255 255 175 175
Aspect E E N70W N26W N26W N60E N60E N65E N65E N62W N62W
Slope(®) 30 30 25 30 30 10 10 28 28 21 21
Mean height of tree layer(m) 4 4 9 9 9 11 11 14 14 10 10
Mean DBH of tree layer(cm) 15 15 17 18 18 20 20 20 20 15 15
Coverage of tree layer(%) 95 95 85 80 80 60 60 85 85 60 60

Mean height of subtree layer(m) 2 2 5 4 4 5 5 8 8 5 5
Mean DBH of subtree layer(cm) 2 2 50 55 55 7 7 8 8 6 6
Coverage of subtree layer(%) 55 b5 6 4 4 20 20 30 30 60 60
Mean height of shrub layer(m) 05 05 05 05 05 (20 (20 25 25 (1.8 (18
Coverage of shrub layer(%) 40 40 50 60 60 40 40 40 40 70 70
No. of species 14 13 14 13 14 22 18 25 22 27 25
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Table 1. (Continued)

Community i

Plot number 3 4 5 9 10 13 14 15 16 17 18
Altitude(m) 175 175 180 185 185 185 185 220 220 240 240
Aspect N20W N2OW N45W S20W S20W NI8E NISE N17W N17W NIOE NI15E
Slope(®) 20 20 10 26 26 30 30 27 27 20 31
Mean height of tree layer(m) 11 11 12 12 12 15 15 15 15 15 15
Mean DBH of tree layer(cm) 17 17 15 17 17 20 20 20 20 20 20
Coverage of tree layer(%) 70 70 60 80 &80 85 85 85 85 85 85

Mean height of subtree layer{m) 5 5 4 5 5 10 10 10 10 10 10
Mean DBH of subtree layer(cm) 5 5 6 5 5 7 7 8 8 8 8

Coverage of subtree layer(%) 30 30 30 30 30 60 60 50 50 50 60
Mean height of shrub layer(m) (2.0 (2.0 (2.0 (2.0 (2.0 25 25 25 25 25 25
Coverage of shrub layer(%) 30 30 5 10 10 30 30 30 30 60 30
No. of species 23 25 27 23 23 28 22 30 24 23 19

Table 1. (Continued)

Community 1! I\

Plot number 19 20 23 24 8 11 12 25 26 27
Altitude(m) 240 235 255 255 200 175 175 240 251 318
Aspect NISE N32W NO6W NO6W  N8OE S40W S40W N20E N36E N6OE
Slope(*) 31 34 22 22 22 22 22 30 20 20
Mean height of tree layer(m) 15 15 14 14 12 13 13 11 14 14
Mean DBH of tree layer(cm) 20 20 20 20 20 17 17 20 19 18
Coverage of tree layer(%) 85 85 85 85 85 85 85 90 90 85
Mean height of subtree layer(m) 10 10 8 8 5 5 5 6 4 4
Mean DBH of subtree layer(cm) 8 8 8 8 5 6 6 4 6 4
Coverage of subtree layer(%) 60 60 50 50 20 40 40 40 35 40
Mean height of shrub layer(m) 25 25 25 25 (20 (18 (1.8 06 05 07
Coverage of shrub layer(%) 30 40 50 50 5 60 60 30 25 18
No. of species 24 25 22 20 29 11 12 13 12 14

Table 1. (Continued)

Community v

Plot number 28 29 30 31 32 33 34 35 36 42 43
Altitude(m) 328 328 353 349 368 382 394 394 410 440 440
Aspect N70E N70E N S60E N5SOE NI12E N70E N70E NOH4E N44W N44wW
Slope(*) 18 18 7 30 30 33 10 10 10 25 25
Mean height of tree layer(m) 14 14 13 13 14 14 14 14 15 14 14
Mean DBH of tree layer(cm) 20 20 16 6 18 20 19 19 21 18 18
Coverage of tree layer(%) 90 90 90 85 90 90 90 90 90 85 85

Mean height of subtree layer(m) 4 4 3 4 4 3 5 5 3 4 4
Mean DBH of subtree layer(cm) 5 5 4 3 3 4 4 4 3 5 5

Coverage of subtree layer(%) 25 25 35 45 25 40 40 40 40 45 45
Mean height of shrub layer{(m) 04 04 04 06 04 1 05 05 07 08 08
Coverage of shrub layer(%) 10 10 20 40 30 20 20 20 30 25 25

No. of species 12 15 20 17 14 16 13 10 10 15 14
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Figure 2. Dendrogram of TWINSPAN stand classification of forty-three plots in Nojasan, Koje Island
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Figure 3. DCA ordination of forty-three plots in Nojasan, Kdje Island
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Table 2. Correlations between environmental
factors and two axis of DCA ordination

1st axis 2nd axis
Aspect 248 072
Altitude -.028 -716**
Slope -.189 -.240

**Correlation is significant at the 0.01 level
(2-tailed)
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Table 3. Importance value of woody species by the stratum in each community for classified type by

DCA in Nojasan, Koje Island

Community type | 1 I I

Species name cC U § M c U 8§ M C U § M cC U S M
Pinus densiflora - - - - 69565 - 369 - - - - - - - -
Carpinus cordata - - - - - 21 03 08 29 88 11 46 40153 07 72
C. tschonoskii - - - - 50191 34 94 188 28 09105 07 - - 04
C. coreana 605179 05363 - - - - - - = - - - - -
Quercus serrata 209 - - 105 174 76 05 88 550 63 23298 06 06 - 05
Zelkova serrata - - - - - - 0701 - 08 01 03 225 17 - 118
Lindera obtusiloba - 9540 38 - - 61 10 - 04 75 14 - 07 17 05
L. erythrocarpa 29 39 48 36 - - 28 05 05 49 50 27 116 25 09 638
Stephanandra incisa - - 51085 - - 0401 - - 3406 - - 69 12
Sorbus alnifolia 91 47 32 66 - 114 26 42 - 59 19 23 35 49 - 34
Prunus sargentii - - - - 1521 02 15 61 29 04 41 23 11 - 15
Lespedeza maximowiczii - - 46 08 - - 45 08 - 03 44 08 - 03 04 02
Zanthoxylum piperitum - - - - - - 0401 - - 21 04 - 14 46 12
Rhus succedanea - - - - - 17120 27 - 09 28 08 - - - -
Euonymus oxyphyllus - - - - - 05 05 03 - 29 54 19 - 19 48 14
Acer mono - - - - - 10 02 - 07 31 08 332 66 43195
A. pesudo-sieboldianum - 121 - 40 - 113 41 45 - 92 36 37 - 142 31 53
Meliosma myriantha - - - - - - 1202 - 81 34 33 22 74 09 37
M. oldhamii - - - - - - - - 0517 06 09 38 20 - 26
Stewartia koreana - - - - 16 44 78 36 50 22 49 40 09 - - 05
Symplocos chinensis for. - 60 23 24 - 06 05 03 - 24 05 09 - 23 - 08

pilosa

Styrax japonica 58 65 28 55 - 141 06 48 27196 47 87 99 93 09 82
Fraxinus sieboldiana - 44 - 15 - 68 63 33 - 34 23 15 - - 02 00
Callicarpa japonica - - 0701 - - 5008 - 01 38 07 - 06173 3.1
Viburnum erosum - 08 80 16 - - 89 15 - 11148 28 - - 13 02
Smilax china - - 11062 - - 61 10 - - 26 04 - - 04 01

*C: tree layer, U: subtree layer, S

. shrub layer, M: mean importance value



84 SEER

U So] 239 B F3.2 e 520m o] 4
o A2 Ago] FRH R Tk EXFAoR

(I.V. 69.5%)7} %@% Alztﬁ, EFH{UFAV.
17.4%) 9 AAMoIE-(1V. 5.0%)7} Zdalsid
of il &Zoll A = 7H*1°MT(IV 19.1%) 7} 43t
e, “’fl-—a—‘%—r(l.v. 14.1%), EalvF-(1.V.
11.4%), 323UV, 11.3%)7F 8 8+
Fol At J&%%‘OME AR FEIRE(V. 12.0%)
7F FHFoIR e, dYHUYF(ILV. 8.9%), =AU
(I V. 7.8%) 5°] ZdsA}. webAa & FHL
FoM 2uF7t $AEn ddoy otmEEyt
J&%’é 1M Al 28R %x, 2&FA s &3
W77t ol & F M s AWM Tt g 28t
Aot EFUFE AA Mol v-2e] HElA Hol7t
o et “*4“0!1 AAsk 1, ﬂ%~ Aol
M Ho] 7tale] #Ar17ke] Al7to] 2A0E Ao Hok
L=
3 & EdUREHez 38 FdA 23UR
(1.V. 55.0%)7F 4 FolR 2, AAolu-+(1.V.
28.8%)7t 8 FAFTIATt. ot EFdAE o
ULV, 19.6%)7F 8501 en, gy
(I.V. 9.2%), 7HARE(1.V. 8.8%), Y@y F
(IV. 8.1%) T 4484947t 2 2831
o #EFde GHUYF(LV. 14.8%)7t 4%
oled, HAYR(LV. 7.5%), FIUF(LV.
5.4%) E_o] %ag}oi‘;}

TEFAN $HFY FRITA ta 2 wE
A4 ARl g2el2 sl wnl 4989
ARG, BEPR Fo £FL olnBEI BT
2o T4 268D g0l A A

o GFEAFE Mo/t APE Ao R A ZH AT

3 Ve 983 es a2qui(v.
33.2%)7F A TN, “EHYF(IV.
22.5%), H|SUT(1.V. 11.6%) S°| F8 £3d%
ojglon olmEZdAe 7AALG}T(I.V.
15.3%) 9t BAFUT(LV. 14.2%)7F $HFAU
or, WEUF(I.V. 9.3%), YETUF(1.V.
7.4%) o] F¥39t. FEZdME FHUR
(ILV. 17.3%)7} 3 Fel%an, Z5UF7 F8
ZHZoIY. B £ 2R “EUF o
ZFUR ¥ ZUR 5o 1i 73136}1 R, ofw s
Zol A HMol& F2 & Tl $HFo] glo ASH
o2 nHUYRE ‘*JOE ddgdgeFies #
AE Aoz Azt

lnrJ,J-{

coleE e gadaal 13(D) 1999

(2) EDXAGHET B4
Table 45 DCA®} TWINSPANd ol el
N TR FuAAFEHEEE JeRA Aol
3 [ (BAREERD) Al M e 247 DBH 2
~27cm«] T7bell 5557t £3¥sln U on =3
F= DBH 7~27cmé F3el 16571 288
S DBH 7cm ol3he £831A &3t B 23
DBH 2cm o]l 3, Zujui a1
7t eb E@stn ot AAhRS AHel A
st w2 AR Hxd Ao A s}

lOi

o

a,
2

AR fR1E Zlog ddE )

3 ib}—‘% ) el & % 2vE7 DBH 7~
32cme] 1011 F71 124 E¥xsgew, DBH
32cm ©] 739 tH?é2 6-r7} Bxstz ddo. wkA
WA E-9f Z3 U571 DBH 2~27cm 3¢l Z}
7} 145, 12%7 } 23392 DBH 2cm ©lstell
21z} 5239k 8571 243 AR A UTY &
FURE 4 ?05‘—_ she TR oz Hols} o &
U, & 73 AR YA den Aty

Aol A AUFTFHUE FAT Aoy oAy
38 o] Fo] A Zo g et
3 1€ 3%t DBH 7~22cmol 79F,
DBH 22~37cmell 16537} 2388520 /Aoyt
£ DBH 2~32cm 7-3tell 405 &8sz, 744
22 DBH 2~12cml 5657} &8s, 2 ¢
& At ‘q‘ﬁa%ﬁi?%‘ii«l Ho|7} d &=t
'_TL

LE|UR 7lx]dho] ﬂrZ} 36%F, 355, 2857t &
dstg o, DBH 2cm olgtellM e 22H YT 76
=71 28319t £33 224 U2E DBH 32cm
o] A BN 7F7 FHAAT. welr, B
JAgdeTHE n2AUE “EUR 7iAdd
So] 2718 L & Ao 2 oA} BEL
AMEEH FEZZX T BEde mz
o2 e FYEHETTHeE 42

(3) BOIYT U RAIZX]:

Table 5+ TWINSPAN® DCA B4Z23 ¥F

B 470 23 400m* WA sl 2L E el
¥ Aot

e Zgdse 23 1(EFUREEH)
1.19512 /M & A& Jehdlilz, 28 [ (
YR e Viadgdsed)zt 44 1.1675
0.98739 woldem, nA Y Ax3 A He| %Eé}
of gA 3oz goge #3 | (2AEF) S

[+

]

l'>



ANE wAdA ) 4T YT o5

Table 4. The DBH distribution of major woody species in Nojasan, Kdje Island

Comm. Species Shrub D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
Carpinus coreana 4 0 9 17 15 12 2 0 0 0 0
[ Quercus serrata 0 0 0 6 5 3 2 0 0 0 0
Sorbus alnifolia 24 0 6 1 4 0 1 0 0 0 0
Pinus densiflora 0 0 0 3 5 8 6 0 6 0 0
I Carpinus tschonoskii 52 0 2 8 4 0 0 0 0 0 0
Ruercus serrata 8 0 1 6 2 2 1 0 0 0 0
Acer pesudo-sieboldeanum 64 0 11 1 1 0 0 0 0 0 0
Carpinus cordata 44 0 42 14 3 2 0 0 0 0 0
C. tschonoskii 52 0 7 8§ 12 6 5 2 0 0 0
Quercus serrata 168 0 2 19 31 29 8 7 1 0 0
I Prunus sargentii 24 0 1 5 1 2 1 1 2 0 0
Acer mono 204 0 1 2 0 0 0 0 0 0 0
A. pesudo-sieboldianum 136 0 59 7 0 0 0 0 0 0 0
Stewartia koreana 280 0 10 3 5 1 0 1 0 0 0
Carpinus cordata 4 0 10 11 4 3 0 0 1 0 0
Zelkova serrata 0 0 3 6 9 10 4 3 0 0 0
Lindera obtusiloba 16 0 1 7 8 3 3 0 0 0 0
v Sapium japonicum 8 1 14 10 2 0 0 0 0 0 0
Acer mono 76 0 4 7 9 10 2 4 2 3 2
A. pesudo-sieboldianum 24 0 16 4 4 1 0 0 0 0 0
Meliosma myriantha 4 0 7 2 4 1 0 0 0 0 0
M. oldhamii 0 0 3 2 2 2 0 1 0 0 0
*D1: DBH(2, D2: 2<DBH(7, D3: 7<DBH(12, D4: 12<DBH (17, D5: 17<DBH (22, D6: 22<DBH{27.

D7: 27<DBH(32, D8: 32<DBH (37, D9: 37<DBH (42, D10: 42<DBH {47

Table 5. The species diversity of each communi-

Table 6. The species similarity of each commu-

ty classified by DCA nity classified by DCA
Community H' (shannon) H' max Community I I il
I 0.9075 1.1300 I 20.83
i 1.1675 1.3345
I 1.1951 1.3663 i 34.68 47.43
I\ 0.9873 1.1526 v 23.47 22.76 39.17
0.90752 744 e #A& UBigeh Mmd & o §AEASIE 20% ol o 2HLE o Aol
AU Aoz wode 23 [ 3 2y Ve 3o i, 80% °14d W FHAG & & A
F=7F ke, Holrt Mgy de 3 1# (Whittaker, 1956). @3 [ 2 N, #3119 Vg
o [ oL 22 #28 Jehidot. Ao gt FAPEA P 242 23.5%, 22.8% 2 ©)2HQ 73
F3|

Z(H max)® $Y3 &S gt
Table 62 47} 39 HAJW$HA(M.IV.)
£ ol &3l Z} 2T FAEAFE Yehd Aol

= i
olAa, AAAOE 47 4% vvtem Mg oA
Feloldth A wApikel AL FHEE ) & o]
Folgt & £ & Ao},
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Pd Ct Rs Ps Sk Qs Ve Fs SchCco Lo Lm Eo Ap Mm Sja Si Sc Le Sa Sj Cc Mo Zp Cj Am Zs

Pd: Pinus densiflora, Cc: Carpinus cordata, Ct: C. tschonoskii, Cco: C. coreana, Qs: Quercus serrata, Zs: Zelkova
serrata, Lo: Lindera obtusiloba, Le: L. erythrocarpa, Si: Stephanandra incisa, Sa: Sorbus alnifolia, Ps: Prunus sargentii,
Lm: Lespedeza maximowiczii, Zp: Zanthoxylum piperitum, Sj: Sapium japonicum, Rs: Rhus succedanea, Eo: Euonymus
oxyphyllus, Am: Acer mono, Ap: Acer pesudo-sieboldianum, Mm: Meliosma myriantha, Mo: M. oldhamii, Sk: Stewartia

koreana, Sc: Symplocos chinensis for pilosa, Sja: Styrax japonica, Fs: Fraxinus sieboldiana, Ve: Viburnum erosum, Sch:

Smilax china

Figure 4. Dendrogram of TWINSPAN stand classification of twenty-seven species in Nojasan, Koje
Island
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-100 0 100 \znn 300 400

Cco
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Figure 5. Dendrogram of DCA ordination of twenty-seven species in Nojasan, Koje Island (Legends of
Pd~ Sch are referred to Figure 4.)
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Table 7. Correlations between the importance value of the major woody species in Nojasan, Koje Island

Pd Cc Ct Cco Qs Zs Lo Le Si Sa Zp Sj Rs Eo Am Ap Sc Fs Ve

Cc

Ct

Cco - : :

Qs - - F

ZS . . . . -

Lo . . . ++ . -

Le . . -

Si . - -+t o+t 44+

Sa . . . + . . . . 4+

Zp B . . B . + . + 4

Sj R : S+

Rs ++ - ++ - . - . -

EO . . + — . . B — -

Am . . - . - . B . . — + -

Ap

SC . . . + . . + . . +

Fs ++ - : : : -+t - . : : o4+ -

Ve . -+t - . . . - S+t -- . . +
SCh + 4 . . . . . . . . . . . + 4+ . - . . +

*1-tailed signifi./ +. - p<0.05, ++, -~ p<0.01

Pd: Pinus densiflora, Cc: Carpinus cordata, Ct: C. tschonoskii, Cco: C. coreana, Qs: Quercus serra-
ta, Zs: Zelkova serrata, Lo: Lindera obtusiloba, Le: L. erythrocarpa, Si: Stephanandra incisa, Sa:
Sorbus alnifolia, Zp: Zanthoxylum piperitum, Sj: Sapium japonicum, Rs: Rhus succedanea, Eo:
Euonymus oxyphyllus, Am: Acer mono, Ap: Acer pesudo-sieboldianum, Sc: Symplocos chinensis
for.pilosa, Fs: Fraxinus sieboldiana, Ve: Viburnum erosum, Sch: Smilax china
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