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Characteristics of Quercus mongolica Dominant Community on the Ridge of the
Nakdong-Jeongmaek™
-Focusing on the Baekbyeongsan, Chilbosan, Baegamsan, Unjusan, Goheonsan, Gudeoksan-
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ABSTRACT

The Nakdong-Jeongmaek extends north and south from Taebaek-si of Gangwon-do to Busan metropolitan
city and includes a wide range of forest zone from temperate to the warm-temperature forest. The purpose of
this study was to analyze the vegetation structural characteristics of the Quercus mongolica-dominant
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community, which was distributed in the largest area in Backdudaegan and Jeongmacek, by region and
communities in the Nakdong-Jeongmacek. For the study, a representative 6 sites were selected: Backbyeongsan,
Chilbosan, Baegamsan, Unjusan, Goheonsan, and Gudeoksan. The survey of the 6 sites showed that the canopy
had over 85% the importance percentage of Quercus mongolica. In the understory, Rhododendron
schlippenbachii, Fraxinus sieboldiana, etc. were located and Fraxinus siebol diana, Lespedeza maximowiczi,
Tripterygiumregelii and so on were found in the shrub. The importance percentage of 4 communities of Quercus
mongolica, which were separated by TWINSPAN, in the canopy was more than 80%, and the dominant species
in the understory and shrub were the same. Currently, Quercus mongolica has been identified as the understory
following the canopy, and the Quercus mongolica-dominant community is expected to continue unless there
are external factors. In the temperate forest regions in Korea, Quercus spp.and Carpinus laxiflora form the
major forest physiognomy in the natural forest state. Based on these characteristics, the Quercus
mongolica-dominant community on the ridge of the Nakdong-Jeongmacek is considered to have characteristics
of temperate forests in Korea. The Quercus mongolica community is a representative cool-temperate deciduous
forest and known as a climatic climax in the upper section of the mountains in the Korean Peninsula. Trees of
the same species should be distributed at each layer to maintain the dominant species' status in the canopy's
climax forest. Therefore, the Quercus mongolica community is considered the climax forest in the ridge of the
Nakdong-Jeongmaek.

KEY WORDS. SUCCESI ON, CLIMAX, TEMPERATE FOREST, Fraxinussieboldiana, Tripterygiumregelii
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Table 1. General description of the physical and vegetation of the surveyed plots

The surveyed areas

Baekbyeongsan

Target area

Taebaek-si, Gangwon-do

Altitude of summit(m) 1,259
Plot number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Altitude(m) 1,149 1,146 1,146 1,057 1,057 1,057 975 975 1,208 1,180 1,034 1,146 1,138 1,207 1,034
Aspect( °) 232 50 90 130 190 2 210 30 190 280 5 232 95 190 5
Slope( °) 32 25 25 15 30 15 16 16 10 13 30 32 47 10 32
Topography Ridge Ridge Ridge Ridge Ridge Ridge Ridge Ridge Ridge Ridge Ridge Slope Ridge Ridge Ridge
Number of species 8 4 5 12 8 5 6 6 3 5 4 8 6 5 4
Mean DBH(cm)  23.7 15.7 13.9 224 325 13.4 18.6 18.1 31.9 17.1 12.0 21.7 15.5 47.8 20.5
Canopy - ver%) 80 40 40 60 60 50 70 70 70 60 70 80 50 70 70
Mean DBH(cm) 6.1 5.1 4.7 6.6 13.5 2.1 8.1 3.0 42 6.7 6.1 9.0 5.5 4.6 5.1
Understory
Cover(%) 30 60 60 40 20 40 30 30 30 10 40 30 50 30 40
Shrub Cover(%) 20 - 20 50 40 40 70 70 30 90 10 20 10 - 10
The surveyed areas Chilbosan Baegamsan
Target area Bonghwa-gun, Gveongsangbuk-do Uljin-gun, Gveongsangbuk-do
Altitude of summit(m) 972 1,003
Plot number 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Altitude(m) 752 894 966 967 891 814 903 857 857 834 851 824 824 722 774
Aspect( °) 290 260 313 313 99 55 341 330 330 309 138 206 206 90 47
Slope( °) 25 10 20 20 15 35 20 30 30 10 25 20 20 35 22
Topography Ridge Ridge Ridge Ridge Ridge Ridge i Ridge Ridge Ridge Ridge Slope Slope Slope Slope  Ridge
Number of species 6 6 5 4 7 6 10 6 7 6 4 5 3 9 7
Canopy Mean DBH(cm) 153 31.3 13.0 13.4 21.0 17.9 15.6 14.1 15.9 15.0 17.7 17.7 16.6 36.3 26.0
Cover(%) 50 60 60 60 60 70 50 40 40 40 30 60 60 50 50
Mean DBH(cm) 3.2 5.2 5.7 6.6 6.0 7.3 45 5.1 5.6 5.1 6.3 6.7 3.8 5.8 3.8
Understory
Cover(%) 30 40 70 70 30 50 30 40 40 60 40 10 10 10 30
Shrub Cover(%) 40 60 20 20 40 10 5 10 10 - 20 10 10 10 30
The surveyed areas Baegamsan Unjusan Goheonsan Gudeoksan
.. . Ulsan Metropolitan Busan .
Target area Uljin-gun, Gveongsangbuk-do Pohang-si, Gveongsangbuk-do City Metropoht
an City
Altitude of summit(m) 1,003 806 1,032 565
Plot number 31 32 33 34 35 36 37 38 39 40 41 42 43 44
Altitude(m) 774 870 870 904 848 357 765 765 762 762 590 741 836 346
Aspect( °) 49 170 170 150 353 37 48 48 141 141 38 214 280 225
Slope( °) 22 15 15 15 25 15 20 20 8 8 25 15 27 28
Topography Ridge Ridge Ridge  Ridge Slope Ridge Ridge Ridge Ridge  Ridge Slope Ridge  Ridge Slope
Number of species 3 8 9 6 8 12 5 7 5 10 8 7 8
Canopy Mean DBH(cm)  24.8 27.0 23.7 15.6 223 16.8 16.6 19.1 15.8 16.3 16.5 17.3 12.7 17.9
Cover(%) 50 60 60 60 30 50 65 65 70 70 40 40 40 60
Mean DBH(cm) 3.7 4.6 11.1 8.4 6.6 4.0 5.6 5.1 6.6 6.4 5.8 55 6.8 3.8
Understory
Cover(%) 30 30 30 40 40 30 20 20 60 60 40 40 70 60
Shrub Cover(%) 30 15 15 5 20 10 10 10 10 10 10 10 5 5
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Fs, Rs, Rm (Group A)
]
| |
Lm Rm, Ap
I I
I I
16, 42, 39, 40, 2, 3, 23, 24, 25, 18,
11, 20, 21, 7, 13, 26, 34, 35, 43,
15, 19 22, 36, 44
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]
| |
N/O Lp
I I
I v
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5,9, 10, 12, 14,
27, 37, 8, 29

Figure 2. The dendrogram of classification by TWINSPAN using forty four plots(Fs: Fraxinus sieboldiana, Rs: Rhododendron
schlippenbachii, Rm: Rhododendron mucronulatum var. mucronulatum, Tr: Tripterygium regelii, Fr: Fraxinus
rhynchophylla, Lm: Lespedeza maximowiczii, Ap: Acer pseudosieboldianum, Lp: Lonicera praeflorens)
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Table 2. General description of the physical and vegetation of the surveyed plots in the communities

Community 1 1 I v
Numner of plots 12 12 19 1
Baekbyeongsan, Chilbosan, Baekbyeonggan, Chilbosan, Baekbyeongsan, Chilbosan, .
The surveyed areas f Baegamsan, Unjusan, Goheonsan, . Unjusan
Unjusan, Goheonsan Baegamsan, Unjusan
Gudeoksan
Altitude(m) 741~1,146 346~1,146 722~1,208 590
Aspect( °) 5~313 37~353 2~280 38
Slope( °) 8~47 10~30 10~35 25
Topography Ridge Ridge, Slope Ridge, Slope Slope
Number of species 4~8 4~10 3~12 10
12.0~21.0 12.7~22.3 13.4~47.8
Canopy Mean DBH(cm) (16.6) (15.9) (24.6) 16.5
Cover(%) 40~70 30~60 50~80 40
3.2~8.1 3.8~84 2.1~13.5
cl .
Understory  Mean DBH(Cm) (6.0) (5.6) (5.9) 58
Cover(%) 30~70 30~70 10~40 40
Shrub Cover(%) 0~70 0~20 0~90 10
180 180
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140 140
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* A: Baekbyeongsan, B: Chilbosan, C: Baegamsan,
D: Unjusan, E: Goheonsan, F: Gudeoksan

Figure 3. DCA ordination in five surveyed areas
A: @, B: 1, C. @, D: A E X F #)

* I~IV: Quercus mongolica-dominant community

Figure 4. DCA ordination in four communities

(1@, II: W, 1I: A IV: @)
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Table 3. Similarity index among six surveyed areas

Surveyed Area* A B C D E
B 74.93
C 7133 77.79
D 68.28 63.77 69.83
E 70.48 8090 76.24 064.78
F 51.04 51.62 57.73 5152 56.74

* A: Baekbyeongsan, B: Chilbosan, C: Baegamsan,
D: Unjusan, E: Goheonsan, F: Gudeoksan

Table 4. Similarity index among four communities

Community* I I I
II 76.90
I 56.29 52.83
v 45.50 45.52 51.72

* T~IV: Quercus mongolica-dominant community

5) MR

SHRAA Y W ARl digh Ahedx] E B
2] A4S AABIGITKTable S5). WiAR X[9(A) Azt
ek wESoA AIUHLP. 91.83%)71 31503l e
o, ofuEZolA = HZ(LP. 32.71%)0] $-Hsk= 71T 4%
ZHULLP. 16.80%), S UHHLP. 11.85%), AZUpE
(LP. 8.82%) 5 Tk =50 At WES2 25X
(LP. 25.92%), Z3IT|(LP. 23.45%), 1]AELHHLP. 22.09%)
0] F8 FEoRE Sdsiort. R4 A Y(B) a5l
A AZAFELP. 95.15%) 9] SHERLP. 2.98%)9F =2t
IMLP. 1.87%)3to] Zdslqe}. ol EZojis HZ(LP.
42.21%), AZFEHLP. 26.50%), 212 UEYLP. 15.98%)
7h BESoMe AESFUHILP. 43.98%), ZEX(LP.
33.16%)7}F Stk WMok A 9(C)2 wEFolA Al
571 &R 96.16% % FHRAA| S(MFAL, 2 HAL wHior
AL AL TSk EAD F 7P 2 AT e-dAlE Bk
olaEZ=0 HZLP. 39.00%)7} $Ask= 7ket] FHE o]o]
A EIZHULLP. 16.23%), GEEELHLP. 15.11%), gk
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Table 5. Importance percentage of major woody species by the stratum in six surveyed areas

Area* Species e Cl u S M Species e Cl u S M
Quercus mongolica 91.83 8.82 239 49.25:Tilia amurensis 0.75 556 065 234
Rhododendron schlippenbachii - 3271 551 11.82: Acer pseudosieboldianum - 6.10 - 203
Fraxinus sieboldiana 1.41 16.80 0.56 6.40 | Rhododendron mucronulatum var. mucronulatum - 544 029 186

A Fraxinus rhynchophylla 1.17 11.85 246 4.95: Corylus heterophylla - 287 509 181
Lespedeza maximowiczi - - 2592 4.32:Cornus controversa - 501 - 167
Sasa borealis - - 2345 391 Larix kaempferi 2.49 - - 125
Tripterygium regelii - 037 2209 3.81Others 238 448 1159 4.63
Quercus mongolica 95.15 26.50 2.55 56.83 i Fraxinus rhynchophylla - 172 562 151
Rhododendron schlippenbachii - 4221 7.19 15.27 i Betula davurica 2.98 - - 149
B Fraxinus sieboldiana - 1598 43.98 12.66 i Quercus variabilis 1.87 139 - 1.40
Lespedeza maximowiczi - - 33.16 5.53 i Rhododendron mucronulatum var. mucronulatum - 338 - 113
Symplocos chinensis f. pilosa - 523 288 222 Others - 359 464 196
Quercus mongolica 96.16 132 0.41 48.59 Lindera obtusiloba - 195 1590 3.30
Rhododendron schlippenbachii - 39.00 6.13 14.02 i Lespedeza maximowiczi - 023 1503 258
c Fraxinus sieboldiana 0.89 16.23 3.29  6.40  Tripterygium regelii - 024 1392 240
Acer pseudosieboldianum - 1511 2.82 5.1 Fraxinus rhynchophylla - 132 868 1.89
Rhododendron mucronulatum var. mucronulatum - 10.17 575 4.35:Tilia mandshurica 0.57 239 - 1.08
Symplocos chinensis f. pilosa - 2,67 19.12  4.08 i Others 239 939 896 5.83
Quercus mongolica 86.19  7.00 - 4543 i Lindera erythrocarpa - - 1064 1.77
Rhododendron schlippenbachii - 27.18 3.02 9.56: Carpinus turczaninovii - 526 - 175
Tilia mandshurica - 2672 1.75 9.20 i Tripterygium regelii - - 971 1.62
Quercus variabilis 9.62 - - 4.81 i Viburnum dilatatum - - 822 137
D Fraxinus rhynchophylla 098 9.05 531 439 Carpinus laxiflora - 391 - 1.30
Lindera obtusiloba - 1.53 1899 3.68 i Quercus dentata 2.44 - - 122
Syrax obassia - 1.60 16.47 3.28 i Tilia amurensis - 357 - L.19
Fraxinus sieboldiana - 137 14.01 2.79 i Rhododendron mucronulatum var. mucronulatum - 073 553 117
Ulmus macrocarpa - 791 - 2.64 Others 0.78 4.19 634 284
Quercus mongolica 9148 3.78 - 47.00 : Betula davurica 5.78 - - 289
Rhododendron schlippenbachii - 63.40 - 21.13 i Symplocos chinensis f. pilosa - - 979 1.63
Fraxinus sieboldiana 274  5.66 42.57 10.35: Syrax obassia - 141 682 1.6l
B Lindera erythrocarpa - 378 20.42 4.66 : Sorbus alnifolia - 464 - 155
Rhododendron mucronulatum var. mucronulatum - 1177 - 3.92 i Rhus trichocarpa - 3.04 - Lol
Lespedeza maximowiczi - - 2042 3.40 i Quercus dentata - 254 - 085
Quercus mongolica 89.99 - - 45.00 { Rhus trichocarpa - 1337 - 446
. Rhododendron mucronulatum var. mucronulatum - 60.74 76.49 33.00 : Fraxinus sieboldiana - 981 - 327
Symplocos chinensis f. pilosa - 1439 12.06 6.81 Lindera erythrocarpa - - 1144 191
Prunus spp. 10.01 - - 5.01: Corylus heterophylla - 1.69 - 056

! C: Importance percentage in canopy layer, U: Importance percentage in understory layer, S: Importance percentage in shrub layer, M: Mean importance percentage
* A: Baekbyeongsan, B: Chilbosan, C: Baegamsan, D: Unjusan, E: Goheonsan, F: Gudeoksan

(LP. 10.17%) S Tlokst o] LpeRdt) 720 wajzups
(LP. 19.12%), 7R FHILP. 15.90%), Z2R2)(LP. 15.03%),
n| S SURYILP. 13.92%), EEaLU1LP. 8.68%) 5 ChoFst
Fo] AW S FHSIH) L5 MDY WEZOIA A
UFE(LP. 86.19%)7} 98ak= 71-9d] ZRFHLP. 9.62%)%
2519} ofwEEo HZ(LP. 27.18%)1 ZuUHK(LP.

26.72%)7} 37 Z&5190ck EZoll= AZRIHILP. 18.99%),
Z=dlUEYLP. 16.47%), AESFHUSFHLP. 14.01%), Hv]E4
TULP. 10.64%) 5 ohBA AAke] thoket edeiisr 74
3% Zdgch 1A A A(E)S w220 AZFEHLP.
91.48%) 2lof EHFEHLP. 5. 78%)54 & HILP.
2.74%)7ro] &35 oW EES AZLP. 63.40%)0] $-
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Hoh= 7Rt AP, 11.77%)7F SFsHAoH, Ba5-2
AL UEYLP. 42.57%)2] S o]o] HIEUELP. 20.42%),
ZEAELP. 20.42%) 5o] EF33TE A A A(F) A2
Lr ] wESols AZUHLP. 89.99%) & BiLHR
(LP. 10.01%)4to] E&s}aL glom, ofuiga} ok
A o] AHH 27} ZF2F 60.74%, 76.49%= A|Elo] 714
ZACk.

TWINSPANZ|tol| ofaf Eefel 47 wtetoll chsf Zdehe-4
A 9l Ft A 4 AT Table 6). w2 T2
AEFOA AAUEE] AR A= 92.51% .2, okl
=0 AZ(IP. 47.93%)0] SHE= 719 A=A URY(LLP.
22.43%)2} ARRFSLP. 20.30%)7} 515 o]} SHel=|2ict.
H20 2E2ZRE|(LP. 39.16%)9F AEEHUEKLP. 34.45%)7}
HZ(LP. 10.67%)°] AlZe sl Uk 9l
of 22 1= wEFoA AP, 90.82%) £lof 2153+
ZUELP. 3.04%), Z(LP. 2.46%) S= El= ek
ofuEZolAl= HE(LP. 46.63%)°] SFsH= 7heH] XLl
(LP. 16.67%), 2| UHL(IP. 14.62%), FHEUL(IP.

2 AHZ(LP. 35.03%)2 AP, 33.15%)2] AZjo] $-A]
3l 71 AEFYUEYLP. 13.95%)% 38 o= Z3s)
ok e -2 EZollA AZUHLP. 94.80%)7} 935}
ok ol EZol A= EFEVRHLP. 19.58%), ZjLH(LP.
17.85%), IUEHLP. 12.32%) 50| IEZoifs njojS L
(LP. 22.20%), Z2XZ|(LP. 18.89%), ZZTh(L.P. 16.03%),
APFHEHLP. 9.12%) 59 thfet 50] SHFoR 2Rly]
or} 22 Vi HEZofA] AZSYLP. 83.19%) @lof -2
A AR FRRHIP. 12.69%)9F SRHLP.
4.13%)7} ERIE|QT) ol ZoAls AP, 34.44%)
OF SFAUHLP. 33.12%)7}F sk 7hed] BuuHILP.
17.18%), ZEWUILLP. 10.48%)7} FIS o]o] ElE]lo
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o] AYLHAE Hol= Ao® SRIFIL) ohuEg
AE, AEFYE, AAUT 5o] RS AR, =
ExE], njgEUF Fol ERIEgleH, Y4l A|ento] ofal
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Table 6. Importance percentage of major woody species by the stratum in four communities
Com® 1 ¢ cies Layer 1y SOM L gies Layer 1 g S M
Quercus mongolica 92.51 2030 1.79 53.32 i Symplocos chinensis f. pilosa 2.76  2.03 1.26
Rhododendron schlippenbachii - 4793 10.67 17.76 i Quercus variabilis 2.42 1.21
I Fraxinus sieboldiana - 2243 3445 13.22:Lindera obtusiloba 0.74 494 1.07
Lespedeza maximowiczi - 39.16  6.53 : Others 252 583 694 435
Betula davurica 2.56 1.28
Quercus mongolica 90.82 291 - 46.38 i Symplocos chinensis f. pilosa 099 6.84 147
Rhododendron schlippenbachii - 46.63 35.03 21.38  Quercus variabilis 2.46  0.37 1.35
I hododendron mucronulatum var. mucronulatum - 16.67 33.15 11.08 : Viburnum dilatatum 7.85 131
Fraxinus sieboldiana 3.04 14.62 13.95 8.72 : Others 3.66  6.57 320 457
Acer pseudosieboldianum - 1123 3.74
Quercus mongolica 9480 3.89 1.78 48.99 i Symplocos chinensis f. pilosa 513 738 294
Fraxinus rhynchophylla 1.33 19.58 690 8.34 : Ulmus macrocarpa 071  7.52 2.86
Tilia mandshurica 047 17.85 0.24 6.23 | Acer pseudosieboldianum 738 140 2.69
I i Tilia amurensis 0.57 1232 044 447 Sasa borealis - 16.03 267
Tripterygium regelii 0.45 22.20 3.85: Cornus controversa 7.43 2.48
Lespedeza maximowiczi 0.44 18.89 3.30 : Corylus heterophylla 353 6.09 219
Lindera obtusiloba 518 9.12  3.25: Others 211 928 956 575
Quercus mongolica 83.19 - 41.60  Sorbus alnifolia - 1718 5.73
Fraxinus rhynchophylla - 33112 656 12.13} Styrax obassia - 1048 13.12 5.68
IV i Lindera erythrocarpa - 69.77 11.63 i Quercus serrata 4.13 2.07
Carpinus turczaninovii - 3444 - 11.48 i Lonicera praeflorens - 1055 1.76
Quercus variabilis 12.69 6.35 : Symplocos chinensis f. pilosa 4.78 1.59

! C: Importance percentage in canopy layer, U: Importance percentage in understory layer, S: Importance percentage in shrub layer, M: Mean importance percentage

* 1~IV: Quercus mongolica-dominant community
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Al ARihof| = asSo] ofo] ol Rl AUt
SRIECE ofget EAS sl & o AlduiaeRe o
f210] gz o ARl Al fA1E Zlo= wiekch

TWINSPANZ o]l oJaff 22l 47 wH=he wss: 4ldnt
- A= 80% ofdo® ERIEglom, ofulndS A
%, AEFUT ol ESole 25K, v,
A&, v 5ol =8 Fo= S o I~
WEZO]| o]o] ofuEFoE AR SRIE|TL §lo] Az
LUptteto] fAE AoR AET, = Vi w53olA
AV Qo] T ofE YA R RS S 3
T7F EFskaL Qlo] AAAQ1 EAo] HigE Zlog Hol At
et V(7N A7 23R 524t A9 ZANTL 2
[~IV7H] B o=l s2gke]o] Qlo] AA|1AQ Ak i
of & o 2 IV ERE AlhvEEre] fA1E TRsAe] =
Aoz vhhEch

St AFRgE 7R & uff il FwAL st
Ah 24l EAE A2 2] &k X deR AAd
Aol FUTRSE AolRrl S4o] Bl Ukisieia-s)
o] 3= ¢JAKKorea Forest Research Institute, 2005)2 ©]F=
Ao iR glom, gl 2|9 drligel| &sl= A He
B2 AR 15 A A=l AN 1A 2Egh
A, ARe it A 7 Sl Sfsf] iR T Eo] dl=
Yoggged, M-geay a2 ARe R Wk ko] B
2 ZA(Korea Forest Research Institute, 2005) .2 d&#] Q)
o}, Ak 2|92 drliglof &5 ShARE AldutEte] 2
ARl A9 @A) Yg ok e FRERTE S4lo] Bl
WS oFaL Gl A oR RIS oj2fst EXS 1
£ i Y54 v g AT Eluete]
20 Ao S48 7L Sl Alo= wiekEnh vt
2o Abde] HolFAdol thgh A= FE3] o] FolA itk
ool Holad= olF = HEFTFTORE AojuraE A
k= AL AT ET (Park e al., 1991; Lee et al., 1996; Ryou
e al., 1996; Choi & al., 1997) AZUTEHS AAGk= A2

Table 7. Various species diversity indices in six surveyed areas

IHKim, 1992; Pavel et al., 2006; Kim et al., 2011a)7}
oI5kl lck(Hong et al, 2012). AlZRPReke W=z}
% A Solx] 7Ky e WaoR BEsh, vl S3p
ES5= Eho g Z27AEE(Park and Oh, 2015)0.2 ¢
A qlom & AtolA 7MY =& SRS AAJERAL Qi
e, AZRRE el gl Yo R
24 AR SAMELS] 7]3=AKYim and Kim, 1992, Kim et
a., 2011) 0= defA ik 10| Bis|| Mofubi= | AR
671l SHEAAY F 254 A S(TWINSPAN w2} 257 Al
T2 M2 ofmEZolx] 5% ofslz Edslal Q= Zlo] A
o[, Aojupigle s} vlwz] war At g3t A9
A gAH o7 Bixsl= Z(Hong et al., 2012)°2 L2vjg} 2
iele] Ao R Holubee AAFRE AL e Park
et al., 2009)0] 9= Ao FARloR BHello] o B
A7} Basleh ¥ 4 olek SRR S5 Sl
L& T SAFC| ZF Ffloll aL=A FaLsioiof A&A 0w

oleizt WS Tejat v sy

R

o)

[e)
Hjed Ae] SR Adragen Aadd.

SR 67 A9 AlzduiRete] gt Friofe &
A AilTable 7), ZCIFER]S= ZRAF X]9(B)o] 0.5080
Oz 7P Wekom, IFk 2 H(E)o] 0.69092 7HY &Skt
Jepgay we |9 righert 055312 b weron,
= V(0.7714)7} 73 =S8ktHTable 8). Bttt
0.58200.% 1= ic. FUT WS Sl 710 A
e o olt) Ae] HEEroEL 1 5132(ALH
w2t 2.3096, HM-ARLL 2|} 0.5969) 2 SHQlE|Qlom, Al
Zpateto] Frioke= 1.4162(Park and Kang, 2016)%
& ¢Atof| BIs) A Wit o= Park and Kang(2016)¢]
A7t e B QIS 9% T2 st TRt weke
Vo2 2ARE & Feks 2Rt Jlof| Bl 2 A4he wES
o] A1ZIR LA 0% olel ZATIE thires

|

(Unit: 100m?)

Surveyed Area* H'(Shannon) J'(evenness) D(dominance) H'max
A 0.5360 0.7243 0.2757 0.7468

B 0.5080 0.6752 0.3248 0.7468

C 0.6041 0.7686 0.2314 0.7901

D 0.6890 0.7983 0.2017 0.8612

E 0.6909 0.7888 0.2112 0.8741

F 0.5478 0.6066 0.3934 0.9031
Average 0.5820 0.7421 0.2579 0.7855

* A: Baekbyeongsan, B: Chilbosan, C: Baegamsan, D: Unjusan, E: Goheonsan, F: Gudeoksan
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Table 8. Various species diversity indices in four communities (Unit: 100m?)
Community* H'(Shannon) J'(evenness) D(dominance) H'max
I 0.5531 0.7502 0.2498 0.7345
II 0.6055 0.7477 0.2523 0.8119
I 0.5755 0.7318 0.2682 0.7898
v 0.7714 0.7714 0.2286 1.0000
Average 0.5820 0.7421 0.2579 0.7855

* I~IV: Quercus mongolica-dominant community

5t UrEM i}Ol gtk 712 A7 & YA niREg @A) AguREEre o] Mozt el AR T
Urff 2 44%&3 oz AARE Ae] BEthE  Slol Uehd AntE ek

T 0.7580(Kang et al., 2016)0& = %‘Lﬂ} A

FUSh} SHES A AR AR B o] wlg) e ) BER AR

ZUFEE Hol= AL Folgk 2 g;u} o]g Kang et Al ATe] AR 9 ARF 14 Z3(Table 9), B+t
al.2016)0] At FEAW npzd o) Ao HTEe]  $H2 MAK64.0d), ARAK66.319), WArH64.21) X

Table 9. The estimated age of Quercus mongolica

Surveyed Area  Plot number Height(m) Diameter at breast height(cm) Expected Age(Year) Mean Annual Growth(mm)

4 16 22.0 42 2.79

9 18 42.5 83 2.63

12 19 34.0 48 2.35

Baekbyeongsan 13 9 23.0 47 2.67
14 18 54.0 88 2.71

15 13 23.0 76 1.51

Mean - - 64.0 2.44

17 21 335 77 2.76

18 8 13.5 45 1.71

Chilbosan 20 13 28.0 83 1.72
21 15 21.5 60 1.67

Mean - - 66.3 1.97

24 10 17.5 72 1.15

27 16 25.0 58 1.87

31 20 24.0 67 1.33

Baegamsan 32 20 27.5 90 1.33
34 11 17.5 35 243

35 17 23.0 63 1.73

Mean - - 64.2 1.64

36 20 19.5 35 1.55

38 18 19.0 56 1.41

Unjusan 40 15 17.0 47 1.75
41 17 19.5 48 1.79

Mean - - 46.5 1.63
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O] Bt 2 vsS LERden, A A ThE A 3L ARt SAl el S5l &¥sk= E(Oh et al,, 2013;
of vl of 20 Hrrf W2 46.5UC R SQIHILE Ft Kang et al, 2016)0]h WA n]gEurele] Al His]
AERS WA Aol 244mn2 TP w2 AR Bt AEY, njgEuie SARe] ARE S 22 &1

(Kang et al., 2016)5k=t] &0t AP o= Fhlvehe &
3, Z=Q LZ=e Amaty| S A RS THRIAL Qo] M= A R & o gle,

2A B HAT} 10% olifel $5& 7)o
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SHAT 10% Vgl 4% F w2

s S
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SE7H 28 Ao| AP 2 SE5S Auur, Bt
Sprel AR, AR} s, Shegre}

23, v]g9EHTet SFu, Bee e 23t 2
A= o] F AAA o] SFsh= Aoz ARl =HEy

(Kim et al., 2011; Cho and Lee, 2013)2} EQkrRo] Ax
slar Zulkeh StojjA Edsks AEFUSHOh et al., 2013;
Kang e al,, 2016 A4 47} 2} E9o 2 88
o) Blesstelit & 4 9ev] oleieh B4o] o H8sjo
=2 AY RS 2= AoE wdE

=2 Fo| RIS Hols 552 vgEUTet E5,

BE R S BHE BoRo] 15}

H2Zo| FAAVE e Aol nleizLbne] 47t ARk
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T F0] T FO HHAE 2= gle diEE & ol BE

3} e o] AThE Kol E THE & ATl AR
o] Hlid] Eofgbo] 11 f7]Wo] FHI o F HE
k= EFYUSHO e al., 2013; Kang et al., 2016)2 A&

=25
3 BRI FYRR A 3 9 o) A2 O I8
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Table 10. Pearson correlation coefficient of the major tree species

Species'  Ch Bd Ct Qv Qm  Um Lo Le Lm Tr Ap Ta Tm Cc Rm Rs S Fr Fs
Bd -.066

ct -049  -.031

Qv -095  -.061 334

Qm  -171 -222 -163 .036

Um 264 -061 -045 -088 -.069

Lo 066 -078 -058 -.085 -040 222

Le -071 254 736%* 216 -162 -070 -.089

Lm  -190 -039 -091 -138 .176 -169 -010 -.069

Tr 056 -105 -078 -152 205 -014 -131 -121 -178

Ap 071 =102 -076 -147 -196 277 -157 -117 -283 -071

Ta 208 -075 -056 -109 -144 024 -131 -087 .007 .333% .006

Tm  -079 -051 -038 -073 -095 .44 .118 -058 -116 -059 -051 -074

Cc 121 -045 -033 -065 .003 -065 016 -051 209 073 .023 -014 -054

Rm  -105 -087 -064 .070 -184 -125 -158 .002 -231 -205 221 -105 -104 -092

Rs -250  -.104 -120 -075 -123 -220 -.187 -.098 .035 -393** 052 -272 -165 -172 .003

< -108  -.092 -033 -075 .066 -080 .112 -060 -136 280 -065 -089 .156 -.040 .002 -.199

Fr 324% 119 178 034  -014 -099 086 .064 -047 A472*%% -033 074 044 142 -220 -442%% 112

Fs -203 .581%% 098 .029 -184 -191 -201 -007 .054 -325% -062 -221 -149 -117 156 .063 -211 -299*

S 015 -045 -033 -065 250 .403** -082 -051 -110 .099 .394** _020 -054 -047 -092 ~-172 -098 014 -.140

*

:p < 005, **: p < 0.0l

Ch: Corylus heterophylla, Bd: Betula davurica, Ct: Carpinus turczaninovii, Qv: Quercus variabilis, Qm: Quercus mongolica, Um: Ulmus macrocarpa, Lo: Lindera

obtusiloba, Le: Lindera erythrocarpa, Lm: Lespedeza maximowiczi, Tr: Tripterygium regelii, Ap: Acer pseudosieboldianum, Ta: Tilia amurensis, Tm: Tilia
mandshurica, Cc: Cornus controversa, Rm: Rhododendron mucronulatum var. mucronulatum, Rs. Rhododendron schlippenbachii, Sc: Symplocos chinensis f. pilosa,

Fr: Fraxinus rhynchophylla, Fs: Fraxinus sieboldiana, Sh: Sasa borealis
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