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An Analysis of the Vegetation on the Southern and Northern Slopes

in the Deogyusan National Park'
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ABSTRACT

This study was carried out to classify vegetation structure of the southern and northern slopes in the
Deogyusan National Park using TWINSPAN classification and DCCA ordination analysis. The vegetation on
the southern slope was classified into Quercus mongolica community, Q. serrata community, Q. variabillis
community, Pinus densiflora community, Carpinus laxiflora community, Cornus controversa community and
Fraxinus mandshurica community. The vegetation on the northern slope was classified into Q. mongolica
community, Q. serrata community, P. densiflora community, C. laxiflora community, Betula davurica
community, C. controversa community, F. mandshurica community, B. costata community, Abies koreana
community and Taxus cuspidata community. To find out important value in each slope, we took 103 districts
on the southern slope and 137 districts on the northern slope. As the result, Q. mongolica was highest value in
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the southern and northern slopes, followed by P. densiflora, Q. serrata, Q. variabillis, Styrax obassia, Acer

pseudosieboldianum in the southern slope, F. mandshurica, A. pseudosieboldianum, Q. serrata, C. laxiflora,

C. controversa, C. cordata, Rhododendron schlippenbachii in the northern slope. Species distribution and

ecological features had differences between the southern and northern slopes communities. As the result of

DCCA ordination analysis, sea level and water availability had high correlation with community distribution.

Besides, T-N, O.M., exchangeable Ca and pH did in the southern slope. And exchangeable Ca, pH also did in

the northern slope.

KEY WORDS: TWINSPAN, DCCA ORDINATION

M 2

YA 3392 270 = 47 Ftoll 24 glow, YAk
(3l 1,614m)2 3ol A ] HAR =2 ALC = 19754
29 1%99] 231.650krE 1094 = FH o2 Y=t

Feuet T 5dS AA 203k0] A A Eo] 9lom, ¥
2 0] 6,579,850k (3 A H 2 3,898.948ki, 34 2,680.902
ki) &2 AA EHZA L] 6.6%= 22 HAo|A|gk -2t}
AE FAARE] 70%7F A A8k Al dolt. E3t =5
7 AlE, TR, asd, R4, YA
7re] g S|4 wj$- Fasitt o]2gt
7F e B oofle), 2T S0 =27} A
/do] Fob o Atgstel whE 4he] Hol 3kt
[e)

[o

o

B A
T

lo ol
o

>
+»

o A0 AEAY)
A st B4
AASA 74EE D ek olefat A8
U ABAY BET BE S FaT
[}

Yia=dsde At 2 A et A9 Kim
et al(1991)] ZAPAO] 214, Park ef al.(1994)2] E-3-AHA]
o AFFO sFimef APHFEC] wWE ARTE,
Oh(1994)9] G4l 39 A 49 Aedd+
%, Kim and Kil(1997)¢] CCA9| J3t J34F 839 ¢]
AHAAZAH, Kim et al.(20092)9] HAt=H5d -+
A gAgdTHe THLE, Kim ef al(2009b)2] 9+
AT AT NS SR § A&
AT HIL §lon], Al wE Al Mok FREA @
AN AR A F2F S Rt v dH(Lee
and Yim, 1988), 49| EiAbdo ohg A2
(Shin and Lee, 1990), AlgAF F3FAAS FARET A
o AFAA(KIm et al., 2004) &2 ot GfakoA A
Al ArE Ao Abde] WE FRTE HIL AR v EE

X
oL
T

Aol ct.
olo] £ AT SRARLYE WAbuT BAbre)
2 4 A 2 SAEe] Gk A9 o= A

=1

Bajsto] A1) Aejety BEGAI G GATEFAA
oo] WEUEl] BAF |EARE AT Tk

Mz

1. ZAX| 9 W&

HFEH
oH

¥

B ZAA L AP HoR 57 127° 38 ~127° 49, 19
350 44 <350 59' o] SIABIAL o] 2] 7] FE Al
climate-diagram< B ¥ 47|22 104Co|H, 7,899
P72 23.1T, 299 H7]22 -1.2Coth A4
F 1,422, Imm=EA] o} FH o) AA| 9] 57%H=7E A&
of 8%HEel A4 eI otk Ee L4
(warmth index : WI)= 85.7C'month, §F=JZ]4x(coldness index:
Ch+= -20.7°CmonthE YeR 1L ¢JtkKorea Meteorological
Administration, 1971~2000). o] ] ¥2 AELA Ao 2
Yo}ato] Zall(Lee and Yim, 1978), 4 2@ 2E 1
2 ol £38hH(Yim and Kira, 1976), A5/ 244
o mo} AZURIL $HelL SR, SRR, o
T, g@eol £82 2y, 23Uy, A8, S35
B PR BENUR DR HEEE o
3} ok

Az N

Al

Pl |

N

0=
e

£

riok

3z

s 2A9] AR AR B3 $45] 9Jstel 2007
SURE 20099 8Y7HA] ZAK A ol 4 2191521 ZH4o]
HolE AoR ot AP AFstel 5 240749 24
2 Wx3te] ek ch(Figure 1).

-+



YA B WA SAbwe] A4 v 603

35°46" 41.57—

F -
! o H u.l g
[
5] L
i
i an
'-'-!.-
o
L a :
UDD = o .{.‘—
L =
i‘. = iz /]
- L |
i = I
/..- LS u:F' -
o
L 1}
= % U‘I}ﬂﬂln:
B o®e o
-
St
H
w® -
=] J_/
‘. s
"
;: e
e
¢ m
i I/l. )
f .
= o e
.uu o
3 B 3km
127° 44" 27.7¢

Figure 1. Sample plots at Deogyusan area (The plots are: [J=Southern slope; El=Northern slope)
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Figure 2. Result of divisive cluster analysis by TWIINSPAN for the relevé in the Deogyusan southern slope area
(A: Quercus mongolica community, B: Q. serrata community, C: Q. variabilis community, D:

Pinus densiflora community,

E: Carpinus

laxiflora community, F: Fraxinus mandshurica

community, G: Cornus controversa community)
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Figure 3. Result of divisive cluster analysis by TWINSPAN for the relevé in the Deogyusan northern slope area

(A: Quercus mongolica community,

Q. serrata community, C: Betula davurica

community, D: Pinus densiflora community, E: Carpinus laxiflora community, F: Fraxinus

mandshurica community,

G: Cornus controversa community, H: Betula costata community,

I Abies koreana community, J: Taxus cuspidata community)
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AgHgogol(Ca”’, Mg, K| e et e Awr
Srflubeto] Ca®™ 9.43(cmol+/kg), Mg™™ 1.82(cmol+/kg),
K" 0.89(cmol+/kg)2 7} =2 1S Hoon o=
ZZprgko] Ca®’ 9.15(cmolt/kg), Mg®™ 1.63(cmol+/kg),
K" 0.74(cmol+/kg) 2 7| LEbdE=t Aukz ol Akgo) A
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Table 1. Soil characteristics in 0~20cm soil depth of study site in Deogyusan

Organic

EX-Cation

pH TN matter 2 2 * CEC  gample
Commnity (1:5,w/w) (%) (%) (mg/ke) (cm%1a+/kg) (cml\i)[l%/kg) (cm(ﬁﬂkg) (emol+/ke) b
Quercus mongolica  4.43+0.26 0.52+0.22 12.546.5 34.0£22.2 2.32+4.45 0.65+0.83 0.42+0.29 24.449.0 88
Q. serrata 4.55+0.25 0.43+£0.16 8.6+3.4 25.5426.8 1.30+1.36 0.63+0.47 0.31+0.12 19.4+7.0 28
Q. variabilis 4.57+0.27 0.28+0.12 6.842.5 26.4422.0 2.05+2.16 1.33+1.24 0.37+0.31 18.549.5 17
Pinus densiflora 4.50+£0.27 0.26£0.15 5.9+4.9 13.0= 9.7 1.55£1.68 0.58+0.35 0.26+0.11 16.1£104 26
Carpinus laxiflora 4.54+0.24 0.41+0.14 8.7£2.5 23.8£17.9 1.66 £1.37 0.58+0.42 0.38+0.12 21.4+6.7 16

Betula davurica 4.66+0.17 0.45+0.05 8.5+1.6

Cornus controversa

12.246.9 2.09£2.24 0.63+£0.42 0.34+0.04 21.3£5.25 7
5.13+£0.23 0.55+0.19 10.8+4.7 33.9+£25.6 9.15£7.70 1.63£1.07 0.74+0.50

21.3£5.4 8

Fraxinus mandshurica 4.96+0.40 0.83+0.45 16.2+10.5 47.2+21.6 9.43+8.14 1.82+1.05 0.89+0.55 28.1+13.9 34

Betula costata
Abies koreana

Taxus cuspidata 4.31+£0.28 0.60+0.08

4.41+£0.24 0.61+0.26 13.7£5.1 25.9+19.2 1.41+1.58 0.54+0.33 0.35+0.11 26.3%11.7
4.38+0.23 0.62+0.18 16.9+£3.6 32.6+24.6 1.16+1.16 0.46+£0.20 0.33+0.10
9.0+2.7 21.9+2.8 0.83£0.24 0.43+0.06 0.45+0.06

4
28.0+4.8 4
20.4+4.6 8
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Table 2. Importance value of major tree species of southern and northern slopes of the Deogyusan forest

Species name Total Southern slope Northern slope

v Or v Or v Or

Quercus mongolica 67.05 1 69.07 1 65.50 1
Fraxinus mandshurica 25.00 2 12.92 6 34.27 2
Quercus serrata 20.99 3 26.82 3 16.53 4
Pinus densiflora 18.43 4 35.24 2 5.53 17
Acer pseudosieboldianum 15.58 5 11.44 7 18.73 3
Quercus variabilis 13.95 6 26.31 4 4.47 18
Carpinus laxiflora 12.13 7 11.09 8 12.95 5
Styrax obassia 10.70 8 13.58 5 8.51 9
Cornus controversa 9.57 9 5.97 14 12.33 6
Carpinus cordata 8.91 10 6.01 13 11.13 7
Rhododendron schlippenbachii 8.71 11 6.27 12 10.58 8
Fraxinus sieboldiana 7.66 12 8.35 9 7.13 12
Acer mono 6.61 13 5.32 15 7.59 10
Prunus sargentii 6.22 14 6.32 11 6.16 15
Betula davurica 5.27 15 431 16 6.00 16
Lindera obtusiloba 5.10 16 6.44 10 4.10 20
Magnolia sieboldii 4.84 17 1.70 24 7.22 11
Taxus cuspidata 4.50 18 1.46 28 6.83 13
Abies koreana 4.14 19 1.47 27 6.19 14
Betula costata 2.77 20 0.54 44 4.47 19
Fraxinus rhynchophylla 2.53 21 3.96 17 1.45 34
Sorbus alnifolia 2.39 22 2.58 18 2.24 22
Pinus koraiensis 2.09 23 1.55 26 2.50 21
Morus bombycis 1.96 24 241 19 1.62 28
Tilia amurensis 1.87 25 2.27 20 1.57 29
Ulmus davidiana var. japonica 1.64 26 1.56 25 1.69 26
Rhus trichocarpa 1.56 27 1.98 21 1.24 37
Cornus kousa 1.56 28 0.75 39 2.16 23
Symplocos chinensis for. pilosa 1.52 29 1.91 22 1.22 38
Ilex macropoda 1.36 30 1.13 32 1.54 30

* IV: Importance value, OR: Order, S: Southern slope, N: Northern slope
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Table 3. Importance value of major tree species of southern and northern slopes in relation to altitude of the

Deogyusan forest

Species >700m 701~900m 901~1,100m 1,101~1,300m 1,300m< Tlo\t/al or
S Or N Or S Or N Or S Or N Or S Or N Or S Or N Or
Quercus mongolica 124 4131 6 330 2 370 11035 1 63.0 111231 181.8 11087 1117.6 I 67.1 1
Fraxinus mandshurica 09 27 - 88 9 327 4 200 4 524 2 406 2322 2 62 12 13.6 5250 2
Quercus serrata 518 3884 1 473 1 350 2 79 9 31 16 - - - - 21.0 3
Pinus densiflora 815 1569 2 294 3 40 16 276 2 1.8 27 - 0.8 33 239 3 18.4 4
Acer pseudo-sieboldianum 39 13 62 12 100 8 152 6 145 5 178 4 197 3226 5 199 5 244 3156 5
Quercus variabilis 626 2335 3229 6 69 11 230 3 10 37 - - - - 14.0. 6
Carpinus laxiflora 98 5 - 239 5 335 3 77 10 101 9 - - - - 12.1 7
Styrax obassia 85 7170 4 258 4 122 7 140 6 125 7 13 18 - - - 10.7. 8
Cornus controversa - 63 11 87 10 208 5 40 18 135 6 189 5 44 13 - 44 14 96 9
Carpinus cordata 2.1 19 - 24 24 115 8 104 7 201 3 - 83 9 - 3.8 17 8910
Rhododendron schlippenbachii - - 1.8 26 33 19 48 14 88 10 17.8 6231 4 337 2 165 4 8711
Fraxinus sieboldiana 70 9 77 9 57 15 34 18 7.1 11 33 15 192 4206 95 8 80 8 7712
Acer mono 1.0 25 1.7 21 64 13 68 14 48 15 136 S5 95 7 31 14 20 21 6.7 10 6.613
Prunus sargentii 93 6101 7 60 14 86 10 56 13 74 11 25 13 46 12 42 14 15 22 6214
Betula davurica 0.8 29 - 100 7 89 9 43 16 104 8 - 0.6 41 - - 5315
Lindera obtusiloba 71 8 83 8 70 12 69 12 80 8 49 14 26 12 13 29 - - 5.1 16
Magnolia sieboldii - - 1.0 32 69 13 24 20 64 12 7.1 8108 8 23 19 67 9 4817
Taxus cuspidata - - - - - - - 62 10 199 4 316 2 4518
Abies koreana - - - - - - 22 15250 3 163 6 116 6 4.1 19
Betula costata - - - 2.5 24 - 59 13 - 124 7 18 23 14 23 2820
Fraxinus rhynchophylla 22 17 77 1 28 21 0.8 34 61 12 25 20 46 9 15 23 27 16 - 2.521
Sorbus alnifolia 14 22 48 14 44 16 25 23 33 19 27 19 - 1.9 19 - - 2.4 22
Pinus koraiensis - - .1 31 03 54 21 21 13 31 13 22 52 11 65 11 64 11 2123
Morus bombycis - - 41 17 32 2 1.6 24 27 18 3.1 10 - - - 2.0 24
Tilia amurensis - - 04 42 04 45 40 17 30 17 23 14 23 16 42 13 25 18 1925
%ﬁi ifsv’d’”"” var 20 20 - 36 18 27 21 05 32 25 21 - - - - 1.6 26
Rhus trichocarpa 34 14 60 13 30 19 15 3 14 25 1.0 35 - 0.7 35 - - 1.6 27
Cornus kousa - 39 16 15 27 26 22 16 23 25 22 - 1.4 25 - - 1.6 28
Symplocos chinensis for. pilosa - - 2.0 25 - - 13 32 14 17 - 104 7 62 12 1529
Ilex macropoda 13 24 1.7 22 24 23 21 25 04 37 18 26 - 1.6 22 - - 1.4 30
* IV : Importance value, OR : Order, S : Southern slope, N : Northern slope
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o] &olglom AZhpRE vho Zhe etk Al oA A e JRE Algstaal 2 Aol A 2Abd
£ SR, AU, R soldlet FEAME B AR A 1037H, EAFE A 13770 W] A S
T AU 847 32 & S 2tk 701~900mof A= DCCA Ordination®] 2Js}o] £-A3}9]ch(Figure 4, 5).
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Figure 4. DCCA ordination diagram of plots in the
Deogyusan southern slope forest communities

(The plots are: O= Quercus mongolica community;
V=0. serrata community; W=Q.s variabilis community;
A=Pinus densiflora community; O=Carpinus laxiflora
community; <>=Cornus controversa community; @
=Fraxinus mandshurica community.)

(The environmental variables are: O.M.=organic matter
concentration, T-N=total nitrogen concentration,
C.E.C=cation exchange capacity, Ca=calcium concentration,
Mg=magnesium concentration, K=potassium concentration,
P,Os=available phosphorus concentration.)



YA YT PA SAbEe] A4 u)a 609

-
-
.
»
.
Directipn *n Moisture
Altitude + i s -
i =] -
© o oo OEBE%C:O'
+ T-N .
& C g - -
Axis TT ’ODC%L _’O__——-p:'
X1S =) [ -
. o008 8 ng9 vﬁ' e TCa
. o % ca Y 2
N
- o oSl i% *% S
Q N
@ [m] +
=} - - i
o
2
Axis |

Figure 5. DCCA ordination diagram of plots in the
Deogyusan northern slope forest communities

(The plots are : C=Quercus mongolica community;
Vv=0Q. serrata community; A=Pinus densiflora
community; O=Carpinus laxiflora community; 4
=Betula davurica community; <>=Cornus controversa
community; @=Fraxinus mandshurica community;
O=Betula costata community; +=Abies koreana
community; ®=Taxus cuspidata community.)
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Chung, J.C., K.K. Jang, J.H. Choi, S.K. Jang and D.H. Oh(1997) An
analysis of vegetation-environment relationship and forest
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