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ABSTRACT

To investigate the forest structure and to suggest the basic data of forest in the Cheongoksan
and near the ridge area, the Baekdudaegan, thirty-five plots were set up and surveyed.
According to the analysis of classification by TWINSPAN, the community was divided by four
groups of Quercus mongolica~Fraxinus rhynchophylla(l ), Q. mongolica-Acer
pseudosieboldianum( 1), @. mongolica-Tripterygium regelii(ll ), and &. mongolica-Rhododendron
schlippenbachii community(IV). The structure of communities were investigated using importance
value by layer. The survey results were summarized as follows: 1) the results of annual ring
analysis revealed that the age of forest in the Cheongoksan was about 30~150 years old, 2)
number of the average species was 6.5+1.8 and number of average individuals was 68.3+39.9
per a plot(100m?). From the above results, it was anticipated that @. mongolica stand will be
old-growth forest because they do not have competitor species and a specific ridge environment.

KEY WORDS : TWINSPAN, DCA, SPECIES DIVERSITY, TREE RING ANALYSIS
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Figure 1. The location map of the survey plots in the Cheongoksan, Gyeongsangbukdo
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Table 1. Description of the physical features of each plot classified by TWINSPAN in the Cheongoksan

Community I I

Plot number 1 2 4 5 7 9 10 11 13 6 8 12
Altitude(m) 1,180 1,180 1,180 1,180 1,230 1,230 1,230 1.250 1,250 1,230 1,230 1,250
Aspect S80E S80E S80E S80E E E E w W E E W
Slope( °) 12 12 12 12 30 30 30 29 29 30 30 29
Height of canopy(m) 12 12 12 12 13 13 13 13 13 13 13 13
Mean DBH of canopy(cm) 15.3 15.0 14.7 204 13.7 24.4 31.5 34.3 79.0 37.8 30.0 33.8
Cover of canopy(%) 8 8 80 80 90 90 90 80 80 90 90 80
Height of understory (m) 7 7 7 7 7 7 7 7 7 7 7 7
Mean DBH of understory{cm) 10.7 6.2 100 7.1 85 38 52 48 56 125 33 26
Cover of understory(%) 30 30 30 30 50 50 50 40 40 50 50 40
Height of shrub(m) 15 15 15 15 10 10 10 12 12 10 10 12
Cover of shrub(%) 95 95 95 95 100 100 100 30 30 100 100 30

Number of species

6 8 7 6 7 8 9 11 9 6 8 5

Table 1. (Continued)

Community I Il

Plot number 14 16 17 18 19 20 26 27 28 34 3 23
Altitude(m) 1,250 1,110 1,110 1,110 1,110 1,110 1,150 1,150 1,150 1,255 1,180 1,080
Aspect, W N45E N45E N45E N45E N4bE - - - - S80E S
Slope( °) 29 20 20 20 20 20 - - - - 12 28
Height of canopy(m) 13 183 13 13 13 13 12 12 12 12 12 13
Mean DBH of canopy(cm) 30.5 29.3 40.0 43.9 274 183 18.2 11.4 286 71.7 17.7 19.6
Cover of canopy(%) 80 85 8 8 85 85 8 8 8 90 80 80
Height of understory(m) 7 7 7 7 7 7 5 5 5 6 7 7
Mean DBH of understory(cm) 4.3 65 67 58 6.1 57 28 28 30 87 108 59
Cover of understory(%) 40 50 B0 50 50 50 40 40 40 40 30 60
Height of shrub(m) 12 07 07 07 07 07 07 07 07 15 15 0.7
Cover of shrub(%) 30 50 5H50 50 50 50 80 80 80 60 95 80

Number of species

6 7 6 5 7 10 7 7 7 5 2 8
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Table 1. (Continued)
Community Il )
Plot number 32 33 35 15 21 22 24 25 29 30 31
Altitude(m) 1,255 1,255 1,265 1,250 1,080 1,080 1,080 1,080 1,150 1,150 1,255
Aspect - - - \' 3 S S S - - -
Slope( *) - - - 29 28 28 28 28 - - -
Height of canopy(m) 12 12 12 13 13 13 13 13 12 12 12
Mean DBH of canopy(cm) 276 228 186 23.0 20.2 175 344 240 29.1 188 18.3
Cover of canopy(%) 90 90 90 8 80 &8 8 8 8 80 90
Height of understory(m) 6 6 6 7 7 7 7 7 5 5 6
Mean DBH of understory(cm) 1.8 38 75 94 54 85 53 46 86 7.8 89
Cover of understory(%) 40 40 40 40 60 60 60 60 40 40 40
Height of shrub(m) 15 15 15 12 07 07 07 07 07 07 15
Cover of shurb(%) 60 60 60 30 80 8 8 8 8 8 60
Number of species 6 5 8 6 6 5 4 4 5 5 5
Zat o o $3tel ALY 2242 G I (Table 2)(%
d 5, 1998), o|& nigez & RSPt
1. ZAMX| W& (Figure 2). Figure 29 3 A AN A EZ
(indicator species)2 ¥#&o 2 nANUYTE, EF
g 1,276.5me] AL A5 Bald AW YU, deF, EAgURgen, ec2%og 3
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2o 2 olofR) e 72t Foll nhREFe] daka e
2 "ol Urte Xl A3 At HZatke] 5AHEe
P& AW 5] ¥3FS =2 PP 797
AR} thhk B A4 glon ARG gldn
£& 1,080~1,255mel o] 2t} A-8AF A RA H
7138 golir) 93l ARGl Bl JFx] 99
713258 AHEgTh g AGFr)2(95
~'00)& 8.6Tcged A¥EgTES 1,320.7mm
R, YFAGe] AH#71L2(61~'90) 11.0C, &
BE7rEe 1,158.3mmPtHZ1 A4, 1991).
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Figure 2. The dendrogram of classification by TWINSPAN using thirty-five plots in the
Cheongoksan(Indicator species: Qm: Quercus mongolica, Scp: Symplocos chinensis for.
pilosa, Fr: Fraxinus rhynchophylla, Ap: Acer pseudosieboldianum, Cs: Corylus sieboldiana
var. mandshurica, Rhs: Rhododendron schlippenbachii, Tr:Tripterygium regelii, Fs: Fraxinus
sieboldiana, Ws: Weigela subsessilis, Ta: Tilia amurensis, N/O: Non observation)
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Figure 3. DCA ordination of the sample plots in
the Cheongoksan

3. A4 2

Classification & TWINSPAN &4 93 &
2E 4N F& 7 FEEE 9 AR (impor-
tance value) % HTZUWFAAE vepd Ao
Table 3°]t},

g [ & AANEEg oz EFY YR} F5F
L o]23 gt 2YEE AHEH TR A
UEs 1V, 7140%% ey EFHUF(IV.
24.7%), BdZol 2331 ATt ol EZolA
T AZURE 35.3%2 +HFINR Ve dEF
(1.V. 16.1%), =¥ AYF(1.V. 13.2%) S°l ¥5
Zo|Q L, YA 1152 L.V, 10% ®ivtolsict. &

Q

ol

AME =AAYF(1.V. 35.0%)% 119
s ol 21 Ut}
AZYRE7 nESd Gohgol] ol k
Z& olF & F3AE VNG, A7

BE mEZAM IV, 84.2%92H, HE o]
JUE(IV. 6.5%), Wz, EFHUT, F54U4F
Sol ZAHHAT. olunEFoME FHEe] LV,
46.8% 2 4 Zo|Y1n, =HNIEI} 21.9%=E
oldt}. AEZFAME A1V, 29.6%) <
O S EUR(IV. 27.6%), 2832 =AAF(V.
16.3%)7}F F &1t

2 [ AZ2UF $3F] ndsusrst 24
Z & o]FE THOIY. mEFoAM Ad}EE LV.
88.3% = ¢xAez AT A"E g4t I
o AURE 1V, 7.5%2 Age] dalz glen
DRI 1V, 4.2% % 28stn 9T oluEE
M E AT E 1V, 46.3% 2 FHEIA 1, 7]
g dHEI.V. 17.1%), A4EF41.V. 11.0%),
AZZ(1V. 10.0%) E°] ZAEHAT, TEFAA
M ZURI} 72 3% 2 $HEFTo|Re, 2EH
YE(I.V. 21.9%)2 A vz &dFe
V. 3% vleke] $-A& Jeplz AU

2 Ve 283 2 oluZ2d A2y #E3
o] AZ&ZFo| LA F2AL Uehit. A4y
DEZA 1V, 84.5%, oluEZA 26.0%
L AEFNAE AFYRE o AYF(LV,
10.0%), 245 1.V. 4.4%), ey F(1.V.

EUF

S
o

M
H

72
I=
14 %3

A
=
L.

A ol

=

=

=
=
=
2]



349

Table 2. TWINSPAN analysis of the distribution and abundance of trees(>2cm DBH) in thirty-five

plots at the Cheongoksan

Plots

Comm. I : I Il ; v

Species?|7 1 2 5104 9 11132612142728341617182019 6 8:3 3233 2335:15 2229 30 21 24 2531
Pp |- - - - - e N R
Fr [5235835543-~~------- - - 4 5f- - - - - I
S e - - - - - - - - - -
Se |2-- -~~~ --- R T - - - - - - - - - - -
Re |- ----- A e - - - - - s s - - -
Rt |- - - --- il R - - - - - - - - - - - -
Ws |4 ----1123-2--------- R e
Pu |- ----- e 2i- - - - - - - - - - - - -
Ep |-----~- 2702 - - - - - - - - - - - - - - - - - I
Am |5 - - - - - 1-------- 2 - - -3~ - - - I
Le |- == ------ - - - - - - - - - 4:- - - - - - - -
Sp ([-3242-44345354-21533-23-138--,--------+
Vo |--------- R 2i- - - - - R
Si |- - - - - === 4-332-------- - - -2 - - - - - -
Rm |- - - - - - - -~ T I - - - - - - -
Aa |- - - - - - - - - 1 ———————————— ————— ————————
Cc |- --------+ - - - - - - 52- -i- - - -~ R
Rhb |- - - = = =~ - - - ettt 5--i----- I
Cs |2-2-233233--2-243-1---}----3-4------
Qm 5555 5555555555554555555555555555 5
Ap 24245424214-345555453(-4--45-4-3--5
Ta |- ----- - 22--53-34244234}----- 4235 ----
Lb |- - - ----- 20-3--24------ - - - - - - - 1---4-4
Tr (2232331 -----33-14-4---[43434}---1---1
Fs 2144---+-------- 22----2422--1-3333
L e e P B S
Ps |- - - === == -i- - 2 - - - - - - - - e e S
Rhm |- = = = =~ = = = =i- = =~ - - - - - - - - i - - - - - -2-2-
Rhs |- - - - - - - = =i- - -~ 2---- - - 2-[---334354355
e e e I S 5 -~ -~ -4~ --
Sa |- - - -1 - - =i - - - - - 2 - - - - - 24— - -~ - - - -
Lm |- ---2--1-i---1-------- -i- 5231 ---4----
' The number of individuals in each plot is indicated as follows: -, none: 1, one: 2, two-tree: 3, four-five:

4, six-ten: 5, eleven or more
Pp: Pyrus pyrifolia, Fr: Fraxinus rhynchophylla, Ss: Smilax sieboldii, Sc: Sorbus commixta, Rc: Rubus
crataegifolius, Rt: Rhus trichocarpa, Ws: Weigela subsessilis, Pu: Pyrus ussuriensis, Ep: Euonymus pau-
ciflorus, Am: Acer mono, Lc: Lespedeza cryptobotrya, Scp: Symplocos chinensis for. pilosa, Vo: Viburnum
opulus var. calvescens, Si: Stephanandra incisa, Rm: Rosa multiflora, Aa: Actinidia arguta, Cc: Cornus
controversa, Rhb: Rhodedendron brachycarpum, Cs: Corylus sieboldiana var. mandshurica, @m: Quercus
mongolica, Ap: Acer pseudosieboldianum, Ta: Tilia amurensis, Lb: Lespedeza bicolor, Tr: Tripterygium
regelil, F's: Fraxinus sieboldiana, Bs: Betula schmidtii, Ps: Philadelphus schrenckii, Rhm: Rhododendron
mucronulatum, Rhs: Rhododendron schlippenbachii, Pd: Pinus densiflora, Sa' Sorbus alnifolia, Lm:
Lespedeza maximowixzii
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Table 3. Importance value(%) of major woody species by the stratum in each community

ST EAAE A 15(4) 2002

Comm . Ber| oy s M . baver| oy s
Species Species
Quercus mongolica 74.0 35.3 0.0 48.8| Rhus trichocarpa 0.0 1.8 0.0 06
Fraxinus rhynchophylla |24.7 7.6 5.6 15.8| Rubus crataegifolius 0.0 0.0 34 06
Sy;z;f)f;os chinensis for. | 4 o 13 9 35 010.2| Lespedeza bicolor 00 1.2 00 04
Acer pseudosieboldianum{ 1.3 16.1 7.0 7.2 | Pyrus pyrifolia 00 1.2 0.0 04
[ Corylus SJEb(.)]dJana Var- 1 0.0 5.8 11.7 3.9 Lespedeza maximowixzii | 0.0 1.1 0.0 04
mandshurica
Tripterygium regelii 0.0 0.0 23.1 3.9 | Sorbus commixta 0.0 0.0 21 0.3
Fraxinus sieboldiana 0.0 7.7 3.8 3.2 | Euonymus pauciflorus 0.0 1.0 0.0 0.3
Weigela subsessilis 0.0 1.4 6.3 1.5| Pyrus ussuriensis 0.0 0.7 0.0 0.2
Acer mono 0.0 3.4 0.7 1.3| Smilax sieboldii 0.0 0.0 0.7 0.1
Tilia amurensis 0.0 2.6 0.0 0.9| Sorbus alnifolia 0.0 0.0 0.6 0.1
. Rhododendron
Quercus mongolica 84.2 53 0.0 43.9 schlippenbachii 0.0 1.4 0.0 05
Acer pseudosieboldianum | 0.7 46.8 4.9 16.8| Fraxinus sieboldiana 00 05 1.0 0.3
Symplocos chinensis 0.0 21.9 16.3 10.0| Weigela subsessilis 0.0 05 0.6 0.3
for. pilosa
Tilia amurensis 6.5 11.4 1.8 7.4 | Lespedeza cryptobotrya 00 00 1.1 0.2
Lespedeza bicolor 0.0 0.0 29.6 4.9 | Euonymus pauciflorus 0.0 0.0 1.0 0.2
I Tripterygium regelii 0.0 0.0 27.6 4.6 | Rosa multiflora 0.0 0.0 0.9 0.2
Fraxinus rhynchophylla | 2.8 4.8 0.0 3.0 | Sorbus alnifolia 0.0 0.5 0.0 0.2
Corylus szeb(?]dzana var. | 99 33 47 19 Viburnum opulus var. 00 04 00 01
mandshurica calvescens
Rhodedendron 3.2 0.0 0.0 1.6|Pyrus ussuriensis 0.0 04 0.0 0.1
brachycarpum
Cornus controversa 25 0.7 0.0 1.5| Philadelphus schrenckii | 0.0 0.0 0.6 0.1
Stephanandra incisa 0.0 0.0 8.2 1.4 | Actinidia arguta 0.0 00 04 0.1
Acer mono 0.0 2.1 0.8 0.8| Lespedeza maximowixzii | 0.0 0.0 04 0.1
. . Rhododendron
Quercus mongolica 88.3 46.3 0.0 59.6 schlippenbachii 0.0 104 0.0 3.5
Tripterygium regelii 0.0 0.0 72.312.1} Sorbus alnifolia 42 41 00 34
1 Lespedeza maximowixzii | 0.0 7.9 21.9 6.3 SYH?‘DIOCOS chinensis for. 00 32 00 1.1
pilosa
Acer pseudosieboldianum | 0.0 17.1 0.0 5.7 Corylus szebc?ldzana Vel 100 0.0 29 05
mandshurica
Fraxinus sieboldiana 0.0 11.0 1.3 3.9 | Stephanandra incisa 0.0 0.0 16 0.3
Pinus densiflora 7.5 0.0 0.0 3.8
Quercus mongolica 84.5 26.0 0.0 50.9| Pinus densiflora 44 0.0 0.0 2.2
Rhododendron 0.0 40.2 13.5 15,6/ fthododendron 0.0 34 00 1.1
schilippenbachii mucronulatum
Lespedeza bicolor 0.0 0.0 42.8 7.1 |Cowius sieboldianavar. | o o 43 07
v mandshurica
Acer pseudosieboldianum | 0.0 18.8 2.0 6.6 | Tripterygium regelii 00 0.0 34 0.6
Fraxinus sieboldiana 0.0 8.5 19.5 6.1 | Betula schmidtii 1.1 0.0 0.0 06
Tilia amurensis 10.0 3.2 0.0 6.1 | Philadelphus schrenckii | 0.0 0.0 0.6 0.1
Lespedeza maximowixzii | 0.0 0.0 13.9 2.3

* C' Importance value in Canopy layer, U: Importance value in Understory layer, S: Importance
value in Shrub layer, M: Mean importance value
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Table 4. The estimated age of Quercus mongolica in the Cheongoksan.

Community Plot No. DBH{cm) Estimated Age
4 14 32
7 23 33
. 25 80
1 345 79
43 110
I 18 52 110
33 19 79
i 23 55 63
35 32+32.5 148
vV 22 18.5 46

1.1%)7F E5 £33t oluE S e o]
LV. 40.2%2 $AHFoIAx, BEHF(.V. 18.8%)
5ol FFFeucr. BEFINE AYUIF(LV.
42 .8%), HEFH(1.V. 19.5%) To] A A
o] 47 ] FRAAS AWE 43 AL
AR Ade AguRrt
2 JEZAA 2 wet GHF, AHE o2
golgt 748 ERY ot UATh AA 357 2AME
X 2AlE AAURE £ 277Eo® 0% Ealg
)7} 10280t} o]+ AA 9] 36.8% % ) F+
oM H& AAF EXE 23 At oA A
5(1996)2 LU= T LY BN 28X 9
THTFERZA AT AZUREE 42 A48
T2 e =B AE(Oliveer & Larson, 1990;
Moir, 1992)2] 7}5A3 % AAstn Y=, 2 a3
AME AZULE AE B FF) 9z, e
o] AZUREI} w8 Z2 wH3E 4 7heAo] Eol
YRR HAE steAS WSt YU,

-
©

=
[s]

$A%Y 7o olnB3
[}

4. 917 BN
A4 sARAGe AR A @8 2

A& AAEYTHTable 4). 28 [9 9& 244
T ZALT 4% T)M& 22 DBH7Y 14, 23cm$ e
Vel 32, 333 o R wikEm, AN 119
X% DBH 25, 34.5cmel gafl vele 22t 80, 79
dAolQt}, 7 [ & FAMF 182 FaF o] 43,
52cm@ vt Yol 110303t 71 Yo7t Be
Ae F8 M9 AZ24FERE DBH 32+32.5cm#E
EXE Aolu 14839 olz2glth ZA3(1994),
olAA 5(1996) =HUYEL T FEH
oot 3 ZAog thEFFoly JYPH o g a9
A7 Feln, FaAFE AR E FH A3 Yole
dEEe o e} Zole oyt o 200~300d A
=2 B3 o Aoz A TAR] A
g2 30~15049 de B¥XE Hojmu 3loH,
TR AYRAE A Gol =@ PR LA
g 7bsAo) Brkm @ + A}

5. 55 2 AT 24
A3 2] 357 FAFo

el welw
Z_l

X [
991 B4 &

ofje &,

100m™3 AA s g2 S5l et 71

A2 JASHATHTable 5).

Table 5. Descriptive analysis of the number of species and individuals of sample plots in the

Cheongoksan

(Unit: 100m*)

Descriptive No. of individual

No. of species

analysis Tree  Understory Shrub Total Tree  Understory Shrub Total
Mean 7.2+£3.1 11.2+6.4 49.9+404 68.3+39.9 1.8+0.7 3.7x1l.5 27+14 6.5+1.8
Median 7 11 40 64 2 4 3 6
Mode 7 6 60 70 2 3 2 6
Maximum 16 29 176 189 4 7 6 11
Minimum 2 1 0 17 1 1 0 2
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Table 6. Similarity index between communities
in the Cheongoksan

Community I I il
I 73.05
i 63.54 56.96
v 61.51 63.70 69.55

7} ZAMFE BREENASFE 68.3+39.95%
,29de AMRYH gE3 7243 1F, ot
11.2+6.4, #53 49.9+40.49%. Ho&

DAY 65+1 807 FY 2L Hul
Attt 29 Es w220 1.840.72,
EZo] 3.7£1.5%, #530] 2.7+1 409},

B i o
RIS ofv oy B

P
=
o

-

[}

}

A8 At A) 15(4) 2002

ge) 4% Ageden
NG BRA o2 2 e
#A4, 2001).

R ow
%0,
=
Y
o]~) °
rBL
=) xﬂ
1~N )

6. FAIEX|S &4

Classification®l —45]] E2E 47 Zeh s
AL 2|5 B4 AAg Aol Table 6°]t}. 470
T2 B A dUytFeg %ﬂii RaxZo net
wgho] 29 ¥E %A}EZ]TE 56%0]’2} s
Bl )} ol AS4t T4

Aoz AZETh

Table 7. The DBH distribution of major woody species for each community in the Cheongoksan

Unit

Comm. () Species ShrubD® D Df D DS DS Df DS D DJ D) Dy
Quercus mongolica 0o 1 2 13 16 14 12 5 2 1 0 1 2
Fraxinus rhynchophylla 28 1 13 8 4 2 3 0O 0 1 0 1 0
Acer pseudosieboldianum | 36 0 5 0 1 0 0 0 0 0 O
I 900 Fraxinus sieboldiana 32 6 1.1 0 O 1 O O O O o0 O
Acer mono 4 0 1 1 0 0 0 0 0 0 0 O
Symplocos chinensis 16 3 18 0 0 0 0 0 0 O 0 0 0
for.pilosa
Others 244 1 13 6 0 O O O O O 0O 0 O
Quercus mongolica o o 7 11 9 11 4 3 7 5 2 4 8
Acer pseudosieboldianum 8 1 19 11 8 2 O O O O O 0 O
I |1.300| Tilia amurensis 201 6 5 6 1 1 1 0 0 0 0 O
Cornus controversa o 0 1 0 1 1 1 0 0 0 0 0 O
Others 548 10 53 3 0O 1 5 0 1 0 0 0 O
Pinus densiflora o 06 0 0 0 0o 0 0 o0 0 0 0 1
Quercus mongolica 0 0 1 12 8 11 4 2 4 1 1 1 ©
I 500 Fraxinus sieboldiana 4 2 5 1 0 0o 0 0 0 O 0 0 0
Acer pseudosieboldianum o 0 0 2 2 0 O 0O O O 0 0 O
Sorbus alnifolia o o0 2 2 1 0 O 0O 0 O o0 0 O
Others 28410 4 2 O O 0 O O O O O O
Pinus densiflora 6o 0 o 0 O O O O O O 0 1 O
Quercus mongolica 0 0 21 16 9 8 12 2 4 2 1 1 2
Acer pseudosieboldianum g8 0 5 3 2 1 0 1 0 O 0 0 O
v 800 | Tilia amurensis 0o 1 0 3 4 0 1 0 1 O 0 0 O
Rhododendron 3 0 34 13 5 0 0 0 0 0 0 0 0
schlippenbachii
Others 380 1 17 3 1 0O O O O O O O O
(22, 1 22<DK27, & 27<
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