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Abstract

The study was conducted to provide basic data for stable forest management according to climate change by identifying the ecological
characteristics of Mt. Dalma warm temperate forest. 30 survey plots were established for vegetation structure analysis, and communities
which classified by applying TWINSPAN analysis and DCA analysis techniques. Four plant communities were subdivided into Quercus
acuta-Eurya japonica community, Quercus acuta community, Quercus salicina-Camellia japonica community, and Quercus
acuta-Camellia japonica community. The tree layers were dominated by Quercus acuta and Quercus salicina, and the subtree layers were
dominated by Camellia japonica and Eurya japonica, and the Sasa borealis. The species diversity index were in the range of 0.849 to
0.969, and the degree of Evenness index were 0.514 to 0.569, and the similarity index were 59.57 to 75.47%. The species composition in
the community indicated that the deciduous broad-leaved and coniferous trees have already been eliminated in competition with
evergreen broad-leaved trees. Tree species with good cold resistance such as Quercus acuta and Quercus salicina were dominant species
under current climatic conditions, but the dominant species might be changed to more shade-tolerance evergreen broad-leaved through
the succession.
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Fig. 1. Map of the study sites.
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Table 1. Climate characteristics of Haenam-gun in recent 20 years(2001-2020)

Annual mean temperature (°C) 13.5
Mean maximum temperature(°C) 19.0
Mean minimum temperature(°C) 8.4

Warmth index (°C) 110.1
Coldness index (°C)

Annual mean precipitation (mm) 1317.4
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Table 2. General description of the study plots with vegetation structure

Plot number 1 2 3 4 5 6 7 8 9 w0 11 12 13 14 15
Altitude(m) 225 216 307 315 250 268 317 255 296 332 334 361 252 237 218
Aspect(°) 285 220 315 315 330 280 135 270 320 324 270 285 305 329 315

Slope(°) 16 20 18 17 14 6 17 38 21 18 9 27 16 12 12

Number of species 25 24 24 23 28 17 25 22 17 20 22 24 25 18 22
Height(m) 135 139 149 150 145 161 164 157 138 150 143 139 154 146 154
Tree Mean DBH(cm)  21.3 26.7 18.7 17.7 32.0 219 20.0 225 20.5 219 184 20.6 205 225 26.8
Layer Coverage(%) 65 8 8 8 70 70 8 75 9 70 8 70 90 8 90
Dominant spcies* Qa Qa Qa Qa Qa Qa Qs Qac Qsa Qa Qsa Qsa Qsa Qa Qa
Height(m) 64 82 72 70 55 61 72 72 66 72 62 60 76 67 175

S{l:;r;e Mean DBH(cm) 69 125 77 70 51 68 72 84 66 74 67 66 78 80 9.1
Dominant spcies* Ej Qa Ej C Ct E ¢ ¢ € Qa § C G (G (j
Height(m) 30 35 - 35 35 34 - - 34 - 33 35 34 31 33

Shrurb Mean DBH(cm) 35 48 - 42 31 48 - - 47 - 44 42 50 47 50
Dominant spcies* Sb Sb  Sb Sb Sb Ej Sb C Sb Sb Sb Sb C (G Lj

Plot number 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Altitude(m) 217 198 234 218 251 299 255 330 346 275 256 298 368 323 237
Aspect(°®) 300 200 310 295 250 275 300 310 295 305 285 295 295 275 290

Slope(°) 10 32 10 8 26 13 22 18 28 17 18 28 16 18 13

Number of species 13 14 27 21 14 14 20 31 20 18 7 25 19 15 7
Height(m) 13.8 127 13.1 124 124 12.0 141 143 147 158 142 136 133 143 176
Tree Mean DBH(cm)  23.0 27.7 21.7 24.6 285 199 17.8 202 256 258 244 252 224 17.7 339
Layer Coverage(%) 70 90 90 90 8 90 9 8 70 9 90 80 8 90 90
Dominant spcies* Qa Qsa Qa Qa Qa Qa Qa Qa Qa Qa Qa Qa Qsa Qsa Qa
Height(m) 60 60 75 77 60 58 72 56 56 66 53 63 56 65 59

SE:;?: Mean DBH(cm) 80 146 92 121 69 72 71 59 59 66 66 69 60 70 7.6
Dominant spcies*  Ej Ci Qs Qa Qa E Im Ej Ej Ci: Ci: C: Cj: E G
Height(m) 32 33 31 28 30 32 33 31 31 31 31 28 30 28 27

Shrurb Mean DBH(cm) 54 72 41 42 37 38 33 34 34 31 36 32 29 34 30
Dominant spcies*  Ej Cj Cj Cj Ej Sb Sb E Cj: Ci: Ci: Cji: Cji: E G

* Ct: Carpinus tschonoskii, Qa: Quercus acuta, Qsa: Quercus salicina,

Qs: Quercus serrata, Qv: Quercus variabilis, Cj: Camellia japonica, Ej: Eurya japonica, Im: Ilex macropoda,
Sj: Styrax japonicus, Lj: Ligustrum japonicum, Sb: Sasa borealis,
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Fig. 2. peseudo species conversion for TWINSPAN analysis. TWINSPAN converts quantitative data into qualitative data and
performs division, quantitative data of Mean Importance Percentage(M.I.P) was converted into data on the presence or
absence of peseudo species. It was assumed that the Mean Importance Percentage of the present species were divided into
0, 10%, 25%, 50%, and 75%, and when the average relative dominant values of the species A appearing in one survey A
were 25%, the virtual species a 1, a 2, and a_3 appeared.

Species : Ct: Carpinus tschonoskii, Qa: Quercus acuta, Qsa: Quercus salicina, Qs: Quercus serrata, Qv: Quercus variabilis, Mt:
Machilus thunbergii, Cj: Camellia japonica, Ej: Eurya japonica, Ps: Prunus serrulata, Aa: Aria alnifolia, Nj:
Neoshirakia japonica, Ap: Acer pseudosieboldianum, Mp: Meliosma pinnata var. oldhamii, Im: llex macropoda, Sj:

Styrax japonicus, Lj:Ligustrum japonicum.

L7} 0 4819in) o} =2l W=l 6.6 m(4.0~13.5
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Twinspan Dendrogram

Level 1 Ej 2, Aa_1
Level 2 N/O Nj1,Ci2
I I
ql, q3, g6, q4, g5, q7,
ql6, q20,q21, q9, q10,q18,
q22, q23 q24, q29

Fig. 3. Dendrogram of TWINSPAN stand classification.
Aria alnifolia 1, Cj 3
: Camellia japonica 3, Qsa 3 :

Ej 2 : Eurya japonica 2, Aa 1 :
Nj 1 : Neoshirakia japonica, 1, Cj 2
ql~q30 : Quadrat number

o] AT}E Er|2 TWINSPAN £4S 2 %@ A7}, 3
A DA A= AR UL 2(-), BHEfUEE 1(-), S
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SR T2 ATPAIU 3(-) el <fal et Alek 2
CHAlolA] Bake 2ashH AMH O 470] Aetos
AcH(Fig. 3).
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HE| D& o]o} AFs H .okl vt =
ohey] $Ja) 2ANZH Aol g HiEe R 54;% W]
3= AgEA HPHZE DCA A|gE% .
DCA £-4] A3} TWINSPANE o] OJ3F ZAE B
2] Yk 2 AFS Bk 22 AR 479
TFOR FEE ofF {52 37 I1FE FIAIUR
£ 502 sl IF0A = U 252 G
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Qsa_3 N/O
m v
qll,ql2,q13, q2, g8, ql4,
ql7,q28 ql5,ql9,q25,
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: Camellia japonica 3, Lj 2 : Ligustrum japonicum_2,
Quercus salicina_3
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Table 3. IP(Importance percentage) of the communities in the study area

Scientific name I I

CH* u S MIP C 0] S MIP
Pinus densiflora 7.8 0.7 - 4.1
Pinus thunbergii 4.0 0.8 - 2.3 0.9 0.3 - 0.5
Chamaecyparis obtusa - 1.3 1.4 0.7

Carpinus tschonoskii 0.2 22 - 0.8 2.7 4.1 - 2.7
Quercus acuta 62.2 13.0 - 355 53.0 7.9 1.1 29.3
Quercus acutissima 1.8 - - 0.9 0.3 - - 0.2
Quercus salicina - 1.4 - 0.5 11.9 2.1 - 6.6
Quercus serrata 16.6 12.6 - 12.5 26.6 8.7 - 16.2
Camellia japonica - 0.9 1.6 0.6 - 29.7 414 16.8
Eurya japonica - 33.1 71.4 229 - 19.9 43.7 139
llex macropoda 2.3 11.8 3.8 5.7 1.7 9.7 0.6 42
Styrax japonicus - 12.5 2.3 4.6 0.4 7.1 0.7 2.7
Others 49 11.1 19.3 9.5 14.3 10.4 10.4 12.3

Scientific name 0 a
C u S MIP C u S MIP
Pinus densiflora 0.5 - - 0.3 0.4 - - 0.2
Carpinus tschonoskii 3.6 0.5 - 2.0 0.3 1.6 - 0.7
Quercus acuta 14.8 5.2 - 9.2 62.9 21.4 - 38.6
Quercus salicina 59.1 12.0 1.1 33.7 3.3 2.4 - 2.5
Quercus serrata 11.9 0.7 - 6.2 15.6 3.8 - 9.0
Quercus variabilis 0.4 - - 0.2 4.0 3.0 - 3.0
Machilus thunbergii 2.7 2.1 - 2.1 2.2 5.6 0.7 3.1
Camellia japonica - 55.6 77.5 31.5 - 41.6 61.2 24.1
Eurya japonica - 4.0 34 1.9 - 0.2 9.9 1.7
Prunus serrulata 2.9 0.9 - 1.7 1.4 1.3 - 1.1
Styrax japonicus 0.3 83 - 29 0.6 3.1 - 1.3
Ligustrum japonicum - 1.6 11.1 2.4 - 34 23.1 5.0
Others 43 9.1 6.9 6.2 9.7 12.6 5.1 9.9

* 1 : Quercus acuta-Eurya japonica Community, II
1 : O. salicina-Camellia japonica-comm.,
** C: Importance percentage in canopy layer, U :

1 0. acuta Comm.,
IV : Q. acuta-C. japonica comm.
Importance percentage in understory layer,

S : Importance percentage in shrub layer, MIP : Mean importance percentage

Zash, Akre] 2057} 2715150, S
5 olmE 3} ol Zsh) o, gt
2ol Gz fefslac
333 = CHUA
Stehd gﬁl =2} Shannon @] 4~21(1977)& %83}
o] % TRIE(H), HECE(H max), A,
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Table 4. The DBH distribution of major woody species for 4 communities (Unit: 10,000 nr)
Comm Species D2 D3 D4 D5 D6 D7 D8 D9 D10 DIl  DI2
Pinus densiflora 9 9 13 3 9 6 [ 3
Quercus acuta 56 94 122 166 141 56 13 9 9 3 3
r Quercus serrata 6 81 109 84 19 3
Eurya japonica 953 225 9
llex macropoda 188 81 28 3
Styrax japonicus 125 122 6
Quercus acuta 44 72 97 72 94 84 31 13 6 3 9
Quercus salicina 0 41 38 41 25 9
I Quercus serrata 0 34 128 134 50 6 3
Camellia japonica 600 88 3
Eurya japonica 575 103
Ilex macropoda 84 88 28 3
Quercus acuta 5 15 40 30 30 10 5 5
Quercus salicina 55 105 185 190 80 55 35 5
- Quercus serrata 0 10 25 55 10 10 5
Camellia japonica 795 190 90 5 5 15
Eurya japonica 85 10
Ligustrum japonicum 45 15
Quercus acuta 39 50 92 100 131 69 58 28 17 6 11
Quercus salicina 8 22 11 8
Quercus serrata 3 39 44 39 11 14 3
v Camellia japonica 689 225 28 3
Eurya japonica 50 3
Ligustrum japonicum 197 8
* DI<2 cm, 2 em=D2<7 cm, 7 ecm=D3<12 cm, 12 em=D4<17 cm, 17 cm=D5<22 cm, 22 cm=D6<27 cm,
27 em=D7<32 cm, 32 cm=D8<37 cm, 37 cm=D9<42 cm, 42 cn=D10<47 cm, 47 cm=D11<52 cm, 52 cm=D12
* 1 : Quercus acuta-Eurya japonica Community, 1l : Q. acuta Comm.,
I : Q. salicina-Camellia japonica-comm., 1V : Q. acuta-C. japonica comm
ARG el Zroku(H)s 0849~ AR ek Ao @ Zrjore s vlwslglct 2|2|Eo.
0.9699] WFIZ B PIFRTL SsH THAGTIIG 2 QU o YR RG] Ay s
ST T, AU 2R, S AL AR a0 w2 AbRE Bl FE Al F7AIRE -

S Zeho] ISR 2GR AL
gL e sk o7k 4| Lt

ZUESE AEEE ST max 7}
AP 2, S7PAR 2, B7MAI-AL
AU 22, HT AU e o
ek

B 7o} 7| AT A4S 59Ul §

B sh Feto] Sriokwis WA 0.841, B
0.596(Park, 2017)0.& 2 LR} U Uehgon,
aiht FEA AT o] AT AT B
Ure exson s P FriEs 1321
1.492(Kang 2019) 1 Q17mrhs 27 Upepdrt. of
= AEsRIg0] Haro] Ktk o] ne Ao|w itk
wjn, Yrbik 4ESislo] Hav) $he AR HrRe
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Table 5. Species diversity indices in 4 communities

oAt

Comm No. of Species diversity Maximum H’ Evenness Dominance
species H) H’max J) (D)
I 49 0.962 1.690 0.569 0.431
Il 55 0.969 1.740 0.557 0.443
11 45 0.849 1.653 0.514 0.486
v 61 0.923 1.785 0.517 0.483
* 1 : Quercus acuta- Eurya japonica Community, I : Q. acuta Comm.,
Il : Q. salicina- Camellia japonica-comm., 1V : Q. acuta- C. japonica comm
Table 6. Similarity index among 4 communities
Comm. I 11 111
1I 0.692
11 0.596 0.720
v 0.636 0.655 0.755
* 1 : Quercus acuta- Eurya japonica Community,
1I: QO acuta Comm.,
11 : Q. salicina- Camellia japonica-comm.,
IV : O. acuta- C. japonica comm.
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Table 7. Correlation between species
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Ctr* Qa Qsa Qs

Ej Nj Ap  Mp

Qa

Qsa : -

Qs

Qv

Mt

Cj . . . . . +

Ej . . . . . R -
Ps
Aa
Nj
Ap
Mp

++

++

Im . . . . . . -
Sj
L

++

++

* o+ p=001, - +:p=0.05

** Ct: Carpinus tschonoskii Qa: Quercus acuta, Qsa: Quercus salicina, Qs: Quercus serrata
Qv: Quercus variabilis, Mt: Machilus thunbergii, Cj: Camellia japonica, Ej: Eurya japonica
Ps: Prunus serrulata, Aa: Aria alnifolia, Nj: Neoshirakia japonica, Ap: Acer pseudosieboldianum,
Mp: Meliosma pinnata var. oldhamii Im: Ilex macropoda, Sj: Styrax japonicus, Lj:Ligustrum japonicum
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