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ABSTRACT

The valley forests at Songgyesa-Motbong-Wolhatan Area in Deogyusan National Park were
studied to investigate forest structure in relation to aspect and altitude of the slope. Density,
mean DBH, mean height and basal area of the tree and subtree layers in the north-facing slope
were greater than those in the south-facing slope. The impotance percentage of Fraxinus mand-
shurica and Carpinus cordata increased with increasing elevation while those of Quercus serra-
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ta and Quercus aliena decreased. Species diversity of the north-facing slope was 1.362 and that
of the south-facing slope was 1.242. There was a tendency that number of species and species
diversity decreased with increasing elevation. The result of cluster analysis for the tree and sub-
tree layer indicated that the studied forests were classified into broad-leaved tree species com-
munity at the low and middle elevation belts of the south-facing slope and the north-facing
slope, Fraxinus mandshurica-Quercus mongolica community at the high elevation belts of the
south-facing slope and the north-facing slope and Quercus mongolica community at the top area.
There were significantly positive correlations in the importance percentages among Quercus ser-
rata, Betula davurica and Tilia amurensis. Carpinus laxiflora was significantly correlated with
Cornus controversa, Tilia amurensis and Lindera obtusiloba. There was significantly negative
correlation between Fraxinus mandshurica and Pinus densiflora.

KEY WORDS : IMPORTANCE PERCENTAGE, SPECIES DIVERSITY, CLUSTER ANALYSIS, SPECIES COR-

RELATION
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Table 1. Dimension summary for the woody species in relation to aspect and altitude of the slope

South-facing slope

North-facing slope

Top
L M H Total L M H Total

Tree layer
Density(trees/ha) 740 760 700 733 720 700 940 787 1,560
Mean height(m) 12.4 12.6 12.5 12.5 16.6 15.6 16.2 16.1 7.3
Mean DBH(cm) 16.8 184 18.7 18.0 24.3 18.2 21.9 21.5 11.6
Basal area(m#/ha) 18.8 21.7 20.4 20.3 35.9 22.7 40.2 32.9 18.7
Subtree layer
Density(trees/ha) 1,580 1,200 1,020 1,267 1,500 1,680 920 1,367 1,167
Mean height(m) 7.2 7.1 7.3 72 9.5 9.4 9.2 94 5.1
Mean DBH(cm) 6.0 6.5 5.5 6.0 6.4 51 7.8 6.4 4.9
Basal area(m?/ha) 54 5.0 3.0 4.5 7.3 4.6 5.7 5.9 2.7
Shrub layer
Density(trees/ha) 2,000 2,000 1,360 1,787 2,560 2,240 2,160 2,320 1,200
Mean height(m) 1.5 1.2 0.9 1.2 1.5 1.6 1.2 1.4 1.3

* L(Low elev.): 650~ 810m, M(Mid. elev..): 850~1,010m, H(High elev.): 1,050~ 1,210m, Top: 1,300m
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Table 2. Importance percentage of the woody species for the south-facing slope

Low elev. Mid. elev. High elev. Total

T St S T St S T St S T St S
Pinus densiflora 12.3 2.0 - - - - - - - 39 08 -
Quercus mongolica 16.8 - - 438 2.1 - 126 3.5 - 249 16 -
Quercus serrata 15.7 - - - - - - - - 5.0 - -
Quercus aliena 125 1.8 - 9.0 42 - - - - 71 22 -
Quercus acutissima 4.2 - - - - - - - - 1.3 - -
Carpinus laxiflora 114 6.8 - 6.4 44 - - 1.3 - 59 46 -
Acer mono 107 34 38 - 2.0 - - 252 - 35 81 1.3
Fraxinus rhynchophylla 76 7.7 - 271 118 - - 1.3 - 120 7.7 -
Fraxinus mandshurica - - - - - - 768 11.3 4.0 251 27 1.0
Acer pseudo-sieboldianum 1.8 7.9 266 22 1 76 65 188 64 35 11.3 13.6
Styrax obassia - 404 - 5.1 283 - - - - 1.8 26.2 -
Carpinus cordata - - - 36 49 35 - - - 1.3 16 1.3
Lindera erythrocarpa - 6.5 - - 4.4 - - - - - 4.2 -
Lindera obtusiloba - 101 122 - 6.5 12.0 - 1.1 98 - 6.6 11.7
Rhus chinensis - 5.2 - - - - - - - - 2.1 -
Deutzia parviflora - - 336 - - 382 - 146 386 - 3.8 36.7
Philadelphus schrenckii - - 107 - - - - - - - - 3.6
Staphylea bumalda - - 107 - 2.0 10.7 - 3.5 347 - 1.6 174
Magnolia sieboldii - - - - 31 35 - 8.0 - - 31 1.3
Corylus heterophylla var. thubergii - - - - - 154 - - - - - 5.9
Symplocos chinensis for. pilosa - - - - - - - 2.4 - - 0.6 -
Deutzia glabrata - - - - - - - - 6.6 - - 1.7
Other species 7.1 82 23 28 163 91 40 89 - 46 11.2 4.3
Total 100 100 100 100 100 100 100 100 100 100 100 100

* T: Tree layer, St: Subtree layer, S: Shrub layer
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Table 3. Importance percentage of the woody species for the north-facing slope and top area

Low elev. Mid. elev. High elev. Total Top

T St S T St S T St S T St S T St S
Quercus serrata 484 28 - 181 - - - - - 208 11 - - - -
Quercus mongolica 1.1 77 - - - - 380 - - 190 30 - 934 441 -
Quercus aliena 23 16 - - - - - - - 07 06 - - - -
Carpinu laxiflora - - - 196 91 - - - - b4 30 - - - -
Fraxinus riiynchophyila 3.7 - - 82 07 - - - - 21 03 - - - -
Fraxinus mandshurica - - - 129 - - 430 82 11.1 204 22 35 66 66 7.1
Fraxinus sieboldiana - 137 - - 42 - - 213 - - 125 - - 17 -
Acer mono 27 - 65 - 73 - 31 67 - 21 40 26 - - -
Betula costata 46 - - - - - 69 - - 43 - - - - -
Beula davurica 124 - - - - - - - - 42 - - - - -
Tilia amurensis Acer 60 73 23 21 22 - - 46 - 26 51 09 - - -
pseudo-sieboldianum - 104 2.0 114 144 - - 43 - 32 99 08 - 197 -
Carpinus cordata - - - - 21 - 31185 - 12 60 - - - -
Styrax obassia - 170 - 74 166 - - 205 - 20181 - - - -
Cornus controversa - 1.5 - 164 - - - - - 42 06 - - - -
Lindera erythrocarpa - 17134 - 33 61 - - - - 1.7 7.0 - - -
o thaborgit - 64219 - - 53 - - - - 24102 - - 80
Pinus densiflora - 13 - - - - - - - - 05 - - - -
Abies holophylla - - - - 78 46 - - - - 25 13 - - -
Spptacos chinensis - 33 - - 16 - - 37 - - 27 - - 111694
Lindera obtusiloba - 24142 - 71107 - b2 - - 47 89 - - -
Stephanandra incisa - - 281 - - 420 - - 265 - - 317 - - -
Deutzia parviflora - - 34 - - 22 - - 363 - - 134 - - -
Staphylea bumalda - - - - - 25 - - 43 - - 21 - - -
Deutzia glabrata - - - - - - - 24 - - 06 - - - 155
Other species 89 23.0 81 89 237266 59 4.7 21.8 7.7 186 17.7 - 16.7 -
Total 100 - 100 100 100 100 100 100 100 100 100 100 100 100 100 100

* T: Tree layer, St: Subtree layer, S: Shrub layer
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Table 4. Various diversity indices of the woody species in relation to aspect and altitude of the slope

South-facing slope

North~facing slope

No. of dsiggﬁé?tsy Evenness slg)géizfs dsi\eeeﬁé(ietsy Evenness
species (H ) (H ) (]’ )
T 12 0.895 0.830 10 0.634 0.634
St 15 0.911 0.775 20 1.162 0.893
Low elev. S 7 0.723 0.856 11 0.873 0.839
Total 25 1.127 0.807 29 1.185 0.810
T 8 0.668 0.740 10 0.796 0.796
. st 16 1.035 0.860 18 1.135 0.905
Mid. elev. s 9 0.889 0.932 10 0.905 0.905
Total 19 1.117 0.873 27 1.210 0.846
T 4 0.330 0.548 7 0.590 0.699
_ St 13 0.962 0.864 12 0.963 0.893
High elev. s 6 0.670 0.861 6 0.652 0.838
Total 15 0.922 0.784 20 1.098 0.844
T 16 0.908 0.754 18 1.026 0.817
ot st 24 1.129 0.818 31 1.293 0.867
s 14 0.817 0.713 17 1.053 0.856
Total 35 1.242 0.805 41 1.362 0.845

* T: Tree layer, St: Subiree layer, S: Shrub layer
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Figure 1. Dendrogram of cluster analysis for the
tree and subtree layer.
S and N are south-facing slope and
north-facing slope. L, M, H and T are
low, middle, high elevation belts and
top of altitudinal gradient, respectively.
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Table 5. Correlation among the importance percentages of the major woody species

Species Qa Bc Am Cc

Ap Fm Dp Pd Bd Fr

Lo CI Fs QOm. Qs So Cc

Be
Am

Cc

Ap

Fm

Dp . . . . . +
Bd

Fr +

Lo

Cl

Fs . +
Om

Qs

So +

Ce

Ta

++
++

++ - . + : : ++

* 4+ : significant at 1% level ; -, + : significant at 5% level ; - : not significant at 5% level

** Qa: Quercus aliena, Bc: Betula costata, Am: Acer mono, Cc: Carpinus cordata, Ap: Acer pseudo-sieboldianum, Fm: Fraxinus mand-
shurica, Dp: Deutzia parviflora, Pd: Pinus densiflora, Bd: Betula davurica, Fr: Fraxinus rhynchophylla, Lo: Lindera obtusiloba, Cl:
Carpinus laxiflora, Fs: Fraxinus sieboldiana, Qm: Quercus mongolica, Qs: Quercus serrata, So: Styrax obassia, Cc: Cornus contro-

versa, Ta: Tilia amurensis
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