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Forest Structure in Relation to Altitude and Part of
Slope in a Valley Forest at Sanggyesa,
Chirisan National Park®
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ABSTRACT

A valley forest in Sanggyesa area at Chirisan National Park was studied to investigate for-
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est structure in relation to altitude and part of the slope. Forty-two quadrats were set up in
the valley forest along altitude from 600m to 1,120m and part of the slope. Density, mean
DBH, and basal area of the canopy trees were 545~ 1,700 trees/ha, 11.0~23.5cm, and
19.1 ~27.8m%ha, respectively. Mean DBH and basal area of canopy stratum and basal area of
tree stratum were the greatest at the middle elevation belt of the valley. As elevation
increased the importance values of Quercus mongolica and Pinus densiflora increased while
those of Quercus variabilis, Quercus serrata, and Lindera erythrocarpa decreased. The impor-
tance values of Quercus variabilis, Fraxinus sieboldiana, and Rhododendron schlippenbachii
increased as going from lower part to upper part of the slope. However, the opposite trend was
found for the importance values of Stewartia koreana, Lindera erythrocarpa, Zelkova serrata,
Acer pseudo-sieboldianum, and Styrax japonica. Number of species and species diversity
decreased as increasing elevation and going from lower part to upper part of the slope. The
range of similarity indices between elevation belts and between parts of the slope were
36.1~60.0% and 59.2 ~74.4%, respectively. According to importance values and cluster analy-
sis, the valley forest was classified into four forest communities of Quercus variabilis-Quercus
serrata-Carpinus laxiflora community in low elevation belt and upper part at middle elevation
belt. Carpinus laxiflora-broad-leaved tree species community in lower and middle parts at
middle elevation belt, and Quercus mongolica-broad-leaved tree species community in lower
and middle parts at high elevation belt. Quercus mongolica-Pinus densiflora community in top
area and upper part at high elevation belt. There were significantly positive correlation among
Pinus densiflora, Quercus mongolica, Fraxinus sieboldiana, and Rhododendron schlippen-
bachii, and among Lindera erythrocarpa, Morus bombycis, and Lidera obtusiloba. Quercus
mongolica, Fraxinus sieboldiana, and Rhododendron schlippenbachii were significantly and
negatively correlated with Quercus serrata. Pinus densiflora, and Fraxinus sieboldiana were
significantly and negatively correlated with Lindera erythrocarpa and Carpinus laxiflora.

KEY WORDS : IMPORTANCE VALUE, SPECIES DIVERSITY, CLUSTER ANALYSIS, SPECIES CORRELA-
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Table 1. Dimension summary for the woody species of tree stratum in relation to altitude and part of the

slope
Low elev. Middle elev. High elev.
(600~760m) (800~920m) (960~1,080m) Top
L* M* U*  Total L* M* U* Total L* M* U* Total (1.120m)
Canopy
Density(trees/ha) 500 640 560 567 700 360 575 545 825 925 600 738 1,700
Mean DBH(cm) 229 192 176 198 214 209 278 235 17.8 156 245 186 11.0
Basal area(m*/ha) 20.9 21.3 15.0 19.1 253 180 400 278 21.2 233 355 267 230
Understory
Density(trees/ha) 1,600 1,620 2,660 1,960 1,425 1,725 2,275 1,808 1,550 1,475 1,750 1,591 2,233
Mean DBH(cm) 5. 654 58 56 58 52 59 57 50 45 72 57 4.7
Basal area{m’’ha) 6.3 50 95 6.9 50 50 87 62 39 26 97 54 2.2
Total
Density(trees/ha) 2,100 2.260 3,220 2,527 2,125 2,085 2,850 2,353 2,375 2,400 2,350 2,375 3,933
Mean DBH(cm) 97 93 78 88 109 85 103 99 95 88 116 99 7.4
Basal area(m®/ha) 27.2 263 245 260 30.3 23.0 487 34.0 25,1 259 452 32.1 252

* L, M, and U are lower, middle and upper part of the slope, respectively.
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Table 2. Importance value for the woody species of tree stratum in relation to altitude and part of the

slope
. Low elev. Middle elev. High elev.
Species Top
L* M* U* Total L M U Total L M U Total

Quercus variabilis 6.1 125 187124 3.1 97216 134 - - 48 2.1 -
Quercus serrata 79121 86100 28 39105 6.6 57 - - 36 -
Quercus acutissima 23 18 27 23 - - - - - - - - -
Stewartia koreana 3.0 1.0 1.1 16 32 80 1.7 3.7 - - - - -
Platycarya strobilacea 84 69 99 86 56 - - 17 - - - - -
Lindera erythrocarpa 95 34 31 54 56 87 55 64 83 51 - 45 -
Zelkova serrata 57 35 - 31 54 21 1.0 27 - - - - -
Carpinus laxiflora 74113 88 9.1 165 7.416.013.7 6.1 129 43 7.8 -
Cornus controversa 22 28 08 20 53 - - 16 - - - - -
Morus bombycis 1.1 10 10 09 44 68 1.1 37 58 23 - 26 -
Fraxinus rhynchophylla 09 21 09 13 16 43 12 21 27 32 19 25 -
Quercus mongolica - - 30 1.1 51100 55 59 283 435337 35.8 345
Styrax obassia 10 - 16 09 69 34 70 6.0 - - - - -
Acer mono - 12 13 09 31 23 43 34 - 47 - 26 -
Acer pseudo-sieboldianum 31 54 09 29 41 - 10 17 35 26 - 19 6.3
Pinus densiflora - - 7.0 23 = - 24 10 68 38232 57 239
Fraxinus sieboldiana - 19 34 18 - - 13 05 46 76122 80 139
Meliosma myriantha 43 6.2 13 36 - - - - - - - - -
Lindera obtusiloba 6.2 34 60 52 58124 72 83 85 53 44 6.1 -
Symplocos chinensis 3.2 - - 1.0 34 28 20 27 15 - 36 1.8 =
Maackia amurensis 20 29 38 29 13 72 11 28 1.6 - - 0.6 -
Styrax japonica 45 82 87 73 70 22 1.1 32 35 - - 1.3 -
Rhododendron schlippenbachii 1.2 3.1 16 - - 17 07 - 64 79 45 11.3 -
Other species 213112 43118 108 88 73 82 131 26 79 86 101
Total 100 100 100 100 100 100 100 100 100 100 100 100 100

* 1L, M and U are the same as Table 1.
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Table 3. Importance value for the woody species of tree stratum by parts of the slope for total elevation

belts
Species Lower Middle Upper

Quercus variabilis 3.3 8.1 15.6
Quercus serrata 55 6.2 7.3
Quercus acutissima 0.9 0.8 1.0
Stewartia koreana 2.2 2.8 1.0
Platycarya strobilacea 5.1 2.8 3.4
Lindera erythrocarpa 7.7 55 3.2
Zelkova serrata 3.9 2.1 0.4
Carpinus laxiflora 10.0 10.5 10.3
Cornus controversa 2.6 1.2 0.4
Maackia amurensis 1.6 3.4 1.7
Styrax japonica 5.6 4.2 3.7
Fraxinus rhynchophylla 1.6 3.3 1.2
Quercus mongolica 9.7 15.7 12.4
Styrax obassia 2.6 1.0 3.0
Acer mono 1.0 2.4 2.2
Acer pseudo-sieboldianum 3.5 29 0.7
Pinus densiflora 1.9 0.9 10.5
Fraxinus sieboldiana 14 2.8 4.7
Meliosma myriantha 1.7 2.7 0.6
Lindera obtusiloba 6.6 6.7 5.6
Symplocos chinensis 2.7 0.9 1.5
Rhododendron schlippenbachii - 2.0 3.6
Other species 18.9 11.1 0

Total 100 100 100
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Table 4. Various diversity indices of tree stratum in relation to altitude and part of the slop

District No. of species Species diversity(H') Evenness(J")
Elevation

Low 35 1.320 0.855

Middle 33 1.285 0.846

High 23 1.021 0.750

Top 7 0.626 0.741
Slope

Lower 36 1.377 0.885

Middle 33 1.288 0.848

Upper” 29 1.226 0.838

Table 5. Similarity index(%) among elevation belts and parts of the slope

Elevation Low Middle High
Middle 60.6
High 36.1 42.8
Top 14.2 14.4 56.1
Part of the slope Lower Middle
Middle 74.4
Upper 59.2 72.5
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Table 6. Correlation among the importance values of the major woody species in tree stratum

Sp. Rs

Qv Qs Qa Sk Ps Le Zs C1 Cc Mb Fr Qm So Am Ap Pd Fs

Lo Sc¢ Ma Sj Rs

Qv

Qs - +

Qa -

Sk

Ps . - c o+

Le —

/- s+

Cl

Ce - . . . . . R

Mb - . . . . . +

Fr - . . . . . . . . . T
Qm + - -— - . - . -

So - . B . -

Am - . . . . . . R

Ap

Pd ++ - . . . B -

FS +4 . — . . . — - -

Lo - - - - - -+ - 4+
Sc

Ma

Sj . . .t IR . . +
RS . . - . . . _

Mm - E + + - + -

oo+

e
** Qv: Quercus variabilis, Qs:
Platycarya strobilacea, Le:

. significant at 1% level © -, +,

Cornus controversa, Mb: Morus bombycis, Fr:

So: Styrax obassia, Am: Acer mono, Ap:

Fraxinus-sieboldiana, Lo: Lindera obtusiloba, Sc:

. significant at 5% level; - :
Quercus serrata, Qa:
Lindera erythrocarpa, Zs:
Fraxinus rhynchophylla, Qm: Quercus mongolica,
Acer pseudo-sieboldianum, Pd: pinus densiflora, Fs:

not significant at 5% level
Quercus acutissima, Sk: Stewartia kreana, Ps:
Zelkova serrata, Cl: Carpinus laxiflora, Cc:

Symplocos chinensis, Ma: Maackia amurensis,

Sj: Styrax japonica, Rs: Rhododendron schlippenbachii, Mm: Meliosma myriantha
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Figure 1. Dendrogram of cluster analysis of ten
sites in the studied forests(L., M, H and
T are low, middle, high elevation and
top of the altitudinal gradient, and I, m,
and u are lower, middle and upper part
of the slope, respectively.)
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