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ABSTRACT

This study suggested the planting models of Carpinus turczaninowsi community to make in
Badahyanggi Arboretum and was carried out to the structure of C. turczaninowii commnity in
Daebu-Yeongheung Islands. In order to identify the current ecological environment, this study set to
13 plots(i.e. 100m’) for analysing detailed structure of plant communities. The research methodology
was qualitative analysis. It used TWINSPAN, PCA and Indicator Species Analysis tools which are per-
formed well in several comparisons of classification techniques and one of the ordination techniques
showed that the plant communities. The results were classified into 3 communities that C. turczanino-
wii-Pinus densiflora community( 1), C. turczaninowii-Quercus serrata community(Il) and C. turczani-
nowii-Platycarya strobilacea community(Ill). In all of communities, C. furczaninowii was dominant
species in canopy layer and understory layer, the degree of closure was high. Proposed the planting

models that are I ~II communities based on planting status in Badahyanggi Arboretum(Island Plant
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Botanical Garden), the structure of plant communities, indicator species and individual distribution by

DBH classes. Also, The multi-layer planting plans are necessary, such as P. strobilacea, Lindera eryti-

rocarpa, Viburnum carlesii, V. dilatatum, Ligustrum obtusifolium, Zanthoxylum schinifolium and so on.

Key Words - TWINSPAN, PCA, Indicator Species Analysis, Multi-layer planting plan
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Figure 1. Location map of survey area in

Badahyanggi Arboretum
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Table 1. Planting status in Badahyanggi Arboretum(Island Plant Botanical Garden)

Island Plant Botanical Island Plant Botanical
. Garden A Garden B
Species DBH _ . Number! DBH __ . Number
(cm) Height(m) of planti (cm) Height(m) of plant

Carpinus turczaninowii Hance 14~55  2~8 7" 110~32 2~8 16*
Pinus densiflora Siebold & Zucc. 10 2 2 12~53 4~8 3
Diospyros lotus L. 8 3 1 - - -
Quercus serrata Murray 10 2 1 9 6 2
Prunus serrulata Lindl. var. pubescens (Makino) Nakai: 5~14 2 5 - - -
Sorbus alnifolia (Siebold & Zucc.) K.Koch 15~17 8 5 - - -
Acer tataricum subsp. ginnala (Maxim.) Wesm. - - - 17~47 4~6 2"
Styrax obassia Siebold & Zucc. - - - 9 1
Styrax japonicus Siebold & Zucc. 3 2 1 5 3 2
Stephanandra incisa (Thunb.) Zabel - - - <2 0.8 30
Kalopanax septemlobus (Thunb.) Koidz. 3 2 1 - - -
Rhododendron mucronulatum Turcz. - - - <2 0.3~1 35
Prunus japonica f. rufinervis (Nakai) T.B.Lee - - - <2 1
Viburnum carlesii Hemsl. - - - <2 11

Total - - 23 - - 103
*Type of sprouts
& stk wEF Ul 2dske 59 o (Hill, 1979)¥} Hasegawa(2006)7} #|A| g+ A&7
sto] WE(FAL 8m ©]7), ot E(FIL 2~8m), Hol 7o @ PCAY| 93 ordination £
FEEL 2m RhoR F9E FESIIA (Goodall, 1954)< ot = Wl ARF F5=
A, FuAA, FAF, NAFE AT $ 913t Dufréne and Legendre(1997)2] Indicator
AJAAL 5= A Al A =EE, EYH Species AnalysisE =33} th  Pielou(1975)<]
5 AEnE A 3 SIEE 2AeE WHoR 29U 3 799 gt 42 gl
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Al 55 Fetslr] 98l 592X (importance value: E(H'max), TAEQD), FHED)ES B892
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£ PC-ORD(McCune and Mefford, 2016)2 ©]
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Figure 2. Planting status map in Badahyanggi Arboretum(Island Plant Botanical Garden)(At: Acer
tataricum subsp. ginnala, Ct: Clerodendrum trichotormum, D1: Diospyros lotus, Ks: Kalopanax
septemlobus, Pd: Prunus densiflora, Pj: Prunus japonica, Ps: Prunus serrulata Lindl. var.
pubescens, Qs: Quercus serrata, Rm: Rhododendron nwcronulatum, Sa: Sorbus alnifolia, Si:
Stephanandra incisa, Sj: Styrax japonicus, So: Styrax obassia, Vc: Viburnum carlesii)
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Figure 3. Classification of 13 plots by the TWINSPAN analysis in Daebu-Yeongheung
Islands(Ct:

Clerodendrum trichotomum, Le: Lindera erythrocarpa, Vc:
Viburnum carlesii, Ve: Viburnum erosum)
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Figure 4. PCA ordination diagram of 13 plots in Daebu-Yeongheung Islands
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Table 2. Indicator Species Analysis of 13 plots in Daebu-Yeongheung Islands

Species Study area® Indicator Value Mean  P-Value

Viburnum erosum Thunb. Y 93.8 55.4 0.0054
Viburnum carlesii Hemsl. D 935 48.6 0.0016
Sorbus alnifolia (Siebold & Zucc.) K.Koch D 83.3 63.5 0.0452
Quercus mongolica Fisch. ex Ledeb. D 822 443 0.0214
Quercus serrata Murray Y 79.8 57.3 0.0082
Pinus densiflora Siebold & Zucc. D 78.0 55.2 0.0194
Lindera erythrocarpa Makino D 75.0 26.5 0.0152
Lindera obtusiloba Blume D 74.7 56.8 0.0202
Zanthoxylum schinifolium Siebold & Zucc. D 68.8 30.8 0.0172
Smilax sieboldii Miq. Y 66.7 40.3 0.0750
Maackia amurensis Rupr. Y 575 44.2 0.1926
Rhododendron mucronulatum Turcz. Y 57.0 57.6 0.4725
Symplocos sawafutagi Nagam. Y 55.6 352 0.1700
Carpinus turczaninowii Hance Y 53.0 51.9 0.2308
Stephanandra incisa (Thunb.) Zabel D 50.0 22.1 0.0762
Indjgofera kirilowii Maxim. ex Palib. D 50.0 222 0.0814
Ampelopsis heterophylla (Thunb.) Siebold & Zucc. Y 44.4 31.7 0.2276
Platycarya strobilacea Siebold & Zucc. Y 43.8 49.7 0.6191
Quercus variabilis Blume D 36.5 30.3 0.3571
Smilax china L. D 34.7 46.2 0.7866
Akebia quinata (Houtt.) Decne. Y 333 26.9 0.4927
Prunus serrulata Lindl. var. pubescens (Makino) Nakai Y 28.5 41.7 0.8384
Corylus heteroplylla Fisch. ex Trautv. D 25.0 15.4 0.3119
Juniperus rigida Siebold & Zucc. D 22.4 27.5 0.5903
Viburnum dilatatum Thunb. Y 222 21.8 0.5479
Parthenocissus tricuspidata (Siebold & Zucc.) Planch. Y 22.2 22.0 0.5359
Ligustrum obtusifolium Siebold & Zucc. Y 222 21.5 0.5349
Toxicodendron trichocarpum (Miq.) Kuntze Y 11.1 15.5 1.0000
Carpinus cordata Blume Y 11.1 15.4 1.0000
Clerodendrum trichotomum Thunb. Y 11.1 15.5 1.0000
Cocculus orbiculatus (L.) DC. Y 11.1 15.5 1.0000
Quercus acutissima Carruth. Y 11.1 154 1.0000
Kalopanax septemlobus (Thunb.) Koidz. Y 11.1 15.5 1.0000
Rosa nultiflora Thunb. Y 11.1 15.4 1.0000
Averages - 45.0 33.97 0.4204

*D: Daebu Island, Y: Yeongheung Island
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Table 3. General description of the physical features and vegetation of the surveyed plots in Daebu-Yeongheung Islands

Community* I I 1
Pl BIO B B2 B3 . BI B2 BB  BW BN B6 B BY | BY
Alitude(m) X 2 » ¥ W 05 BB o MW 15 1B
Slope() 3 0B 0B 0B 01619 ¥ ®¥ % 10 10 | W
Aspect() % 0 S 105 M 39 M M 16 ¥ N I
od NN MM V2B VONB NNT NINM WABI0 MM N9 N8I 03 320012 3200
M R 165454 165454 1654550 12654538 12646349 12646363 12646367 12646274 12646293 12646299 1646431 12646486 12646381

H(e:ng)m 10 8 8 8 0D " 00 R 1 0 o1
Mean
Capy DBH | 10 7 8 4 10 8 9 8 9 3 0 10 o1
(cm)
CO(V;’)age 0 5 4 % ) 7 ) 9 ) 0 0 ) 80
0
Hoight + ¢ 6 6 6 6 4 6 6 5 6 6 5 6
(m)
Mean
U’t‘d“ DBH | 6 6 6 6 5 4 5 5 6 5 7 5 7
@)
C"‘(’;r)age 0 o N 0 0 & 8% H H 0N O 0 L
0
Bt L o g 9 w9 g a0 9 4 < <3 <05 <05 <05
(m)
Stnb
:;r)age 0N 0N %0 o % H N N W 5 10
0
*Plant community names are referred form figure 3 and 4
deeEE A, DBH 12~22em¢] &3 2704 22 F

Aol H, ELGAEE 0.2~0.3kg/cn, S =EE
E 1~5%, SHEE 60~79% = A=) At
AR 2N AR wEFAA DARHLP.:
39.2%), AUYF(LP.: 29.1%), A ZYEF(1.P.:
14.6%), ZFI1P: 53%) 59 o2 48}
dom olwEZL AANFE(LP.: 74.9%), Bl
US(LP.: 13.9%), =3 UF(1P.: 53%), LU
(LP.: 3.0%) 59 <oz 439t AZze
AZIF(AP.: 28.9%), AP 21.7%), 3
UEH(LP.: 182%), BIZUE(LP.: 5.9%), AN
(LP.: 48%), BHIVHIP.: 33%) 59 o & %
Attt & 2 AT B A 2 12
400mi Well DBH 18~57cm®l &AM 25704,
DBH 2cm ©|3}Q1 AARE 6704, DBH 12~22cm
o] 2UE 13704, DBH 2~70cmel A1 Z- - 674

20 17670417} =831tk DBH 7emSl 2ARG
= 14dAolY o] Wolr) wiagl 3o
2 Zdste] 1 oo FEY Ao Hrkdch
DBH 22cm©] 2y 3134, DBH 17cmSl =
3 UF= 21340 ti(Table 3 and 4).

=& (A2 7t 23 =
ANHDEE)Y EnEE 115~140me] 54 4
219 o 24 FE8K105°, 160°), HA13H319°,
340°, 342°)3} 53K37°)0lt}. A= 10~26°2 &
ZAAA] 9 AR oW, B = 0.0~0.2kg/cr,
M2 == 0~5%, 10%, 30%, 40%, <8 =&
81~91% = TA U -4 24 An w
Bz AANE(LP.: 46.2%), Z3US-(LP.:
21.8%), AYFLP: 102%), =IUF-AP.
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Table 4. Mean importance percentage of woody plants by 3 classified communities in Daebu-Yeongheung Islands

Community* I Jif
Layer*

Speces cC U S MiC U S Mi{iC U S M
Pinus densiflora Siebold & Zucc. 291 30 156 i 102 51
Junijperus rigida Siebold & Zucc. 29 1.0 04 01
Platycarya strobilacea Siebold & Zucc. 34 53 06 36 :91 20 51 6l i103 178 22 115
Carpinus cordata Blume 0.8 03
Carpinus turczaninowii Hance 392 749 48 454 0462 840 12 5130709 822 62.9
Corylus heterophylla Fisch. ex Trautv. 06 0.1
Quercus acutissima Carruth, 1.3 0.7
Quercus mongolica Fisch. ex Ledeb. 14.6 a0 78 029 13 01 19
Quercus serrata Murray 53 18 30 :218 57 18 131: 188 94
Quercus variabilis Blume 37 00 18 : 09 07 05
Lindera erythrocarpa Makino 59 10
Lindera obtusiloba Blume 289 48 8 79 19 1Inr 19
Akebia quinata (Houtt.) Decne. 04 01 22 04
Cocculus orbiculatus (L.) DC. 22 04
Rosa mulriflora Thunb. 0.1
Prunus serrufata Lindl. var. pubescens (Makino) Nakai { 1.6 200 L1 ¢ 70 04 36
Sorbus alnifolia (Siebold & Zucc.) KKoch 30 139 33 67 :05 08 32 1l
Stephanandra incisa (Thunb.) Zabel 14 02
Maackia anurensis Rupr. 05 01 36 06
Indjgofera kiridowii Maxim. ex Palib. 08 01
Zanthoxylum schiniofium Siebold & Zuce. 2705 22- 04
Toxicodendron trichocarpum (Mig.) Kuntze 02
Ampelopsis heterophylla (Thunb.) Siebold & Zucc. 07 01 67 11
Parthenocissus tricuspidata (Siebold & Zucc.) Planch. 04 01
Kalopanax sepremlobus (Thunb.) Koidz. 46  08-
Rkododendron mucronulatum Turcz. 217 36 20 53 22 04
Symplocos sawafitagi Nagam. L7 10 07 15 03
Ligustrum obtusitolium Siebold & Zucc. 09 01
Clerodendrum trichotormum Thunb. 542 90
Viburnum carfesii Hemsl. 182 30 4 02
Viburnum dilatatum Thunb. 23 04
Viburnum erosum Thunb. 2103 19 335 62 22 04

*Plant community names are referred form figure 3 and 4
*C: importance percentage in canopy layer, U: importance percentage in understory layer, S: importance percentage in shrub layer, M: mean

importance percentage

9.1%), ZHIVE-(ILP.: 0.5%) 59 <oz 43}t
Fom, olu S AAPE(LP.: 84.0%), =%

USHLP.: 5.7%), ZIU1LP.: 2.0%) 59

Py
T

2 St BE

2 VP 33.5%),
ZIG (AP 32.0%), BAUFLP.: 7.9%), =31}
TP 5.1%), TFEUHLP.: 3.6%), BujUs
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Table 5. The species diversity of 3 communities in Daebu-Yeongheung Islands

Community* H’(Shannon)

H’max

J’(evenness) D(dominance)

I 1.1109
I 1.0310
m 0.8745

1.3010
1.4150
1.1461

0.1461
0.2714
0.2370

0.8539
0.7286
0.7630

* Plant community names are referred form figure 3 and 4

Table 6. Similarity Index(%) between each communities in Daebu-Yeongheung Islands

Community™

I 3342
il 29.27

* Plant community names are referred form figure 3 and 4

(LP: 32%) 59 o= Tt A& 2 /A
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T 10714, DBH 4~48cm¢l ZFU 36704,
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23U 26704, DBH 2cm ©]Fl Z3 U 34
NA 5 % 28% 6207147} Z&3I%iT). DBH 16
em@l ZAh s 27d Aoy th o] Hlopr
oot Yo 27d o] RY ZoE A
©t} DBH 24cm¢l 3 Hi= 27'd 4, DBH 29
cmQ! =9 UF-E 3413 Ao tH(Table 3 and 4).
& (A2 U Feho] Ede
ZAFHEEE)Y dEnT=E 133me] T4 4
FAqeoln F2 FH3102°) 0|t AAE 14°
2 AR o, EFE == 0.06kg/cr, 9H =
E5E 10%, 2HEE 91%2 A E )
AR A AR wEZAA DARHLP.:
70.9%), ZFITAP.: 18.8%), ZIUIHLP.:
103%) =22 FAstAon, ofwsFe LA
USH(LP.: 822%), ZIUF(1P.: 17.8%) T2
ATk HESS TP 54.2%),
AP 11.1%) 59 o2 FHsidth
AATE B4 A3 2 11 100m Well DBH
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Table 7. Individual distribution by diameter of breast height classes in 3

communities and Badahyanggi

Arboretum(Island Plant Botanical Garden A and B)

Island Plant Island Plant

Community* I I I Botanical Botanical

Garden A Garden B
DBH<2(Shrub layer) 30.50 56.50 43.00 0.00 6.58
2=DBH<I0 1.50 6.38 11.00 0.85 0.43
10=DBH<20 6.00 7.88 10.00 1.22 1.45
20=DBH<40 5.25 5.50 5.00 0.49 0.17
40=DBH 0.75 1.25 0.00 0.24 0.17

*Plant community names are referred form figure 3 and 4

Table 8. Suggested plant species by the results of classification and community structure analysis

Classification Island Plant Botanical Garden A Island Plant Botanical Garden B
Canopy 10<DBH Carpinus turczaninowii, Pinus Carpinus turczaninowii, Pinus
layer = densiflora, Sorbus alnifolia densiflora, Quercus serrata
Quercus serrata, Quercus mongolica, : Carpinus turczaninowii, Sorbus
Understory Platycarya strobilacea, Lindera alnifolfa, Platycarya strobilacea, Prunus
2<DBH<10 . .
layer erythrocarpa, Prunus serrulata Lindl. | serrulata Lindl. var. pubescens, Quercus
var. pubescens serrata,
Rhododendron mucronulatum, Rhododendron mucronulatum, Viburnum
Shrub layer DBH<2 Viburnum carlesti, Zanthoxylum carlesii, Viburnum dilatatum, Ligustrum
schinifolium, Ligustrum obtusifolium : obtusifolium
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Figure 5. Stand visualization simulation of Island Plant Botanical Garden A(vertical and
horizontal structure)(Ct: Clerodendrum trichotomum, Le: Lindera erythrocarpa, Lo:
Ligustrum obtusifolium, Pd: Pinus densiflora, Psl: Prunus serrulata Lindl. var.
pubescens, Ps2: Platycarya strobilacea, Qm: Quercus mongolica, Qs: Quercus
serrata, Rm: Rhododendron mucronulatum, Sa: Sorbus alnifolia, Vc: Viburnum
carlesii, Zs: Zanthoxylum schinifolium)

o =T

’

b ol g,

Om 10 0
Figure 6. Stand visualization simulation of Island Plant Botanical Garden B(vertical and horizontal
structure)(Ct: Clerodendrum trichotomum, Lo: Ligustrum obtusifolium, Pd: Pinus densiflora,
Psl: Prunus serrulata Lindl. var. pubescens, Ps2: Platycarya strobilacea, Qs: Quercus serrata,
Rm: Rhododendron mucronulatum, Sa: Sorbus alnifolia, Vc: Viburnum carlesii, Vd: Viburnum
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