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Forest Structure in Relation to Altitude and Part of
Slope in a Valley Forest at Sangbuun,
Jirisan National Park®
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Sdndd Foigwel WIlE 0.571~ 119401908, st Foldel met e Fashe Agold
o gl Eoldol we FokEt ghehe e Fho FAEI BT Bas) GBI AERAY
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ABSTRACT

A valley forest in Sangbuun area at Jirisan National Park was studied to investigate forest
structure in relation to altitude and part of the slope. Forty-eight quadrats were set up in the
valley forest along altitude of 725m to 1,090m and part of the slope, and vegetation analysis
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2 £33 e FYAAE A3} College of Agriculture and Life Sciences, Sunchon National University, Sunchon, 540-
742, Korea (inhyeop@sunchon.ac.kr)
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for the woody species in the tree and subtree layers were carried out. With increasing eleva-
tion belt, mean DBH, height and basal area of the trees in the tree layer increased while their
density decreased. This trends may be caused by the disturbance which was relatively severe
in the low elevation area. As elevation increased, the importance percentages of Fraxinus
rhynchophylla, Quercus variabilis and Quercus mongolica increased while those of Styrax
Japonicus, Carpinus laxiflora and Pinus densiflora decreased. The importance percentages of
Quercus variabilis and Pinus densiflora increased as going from lower part to upper part of the
slope. However, the opposite trend was found for the importance percentages of Acer mono and
Corylus heterophylla var. thunbergii. Number of species and species diversity decreased as
increasing elevation and going from lower part to upper part of the slope. According to impor-
tance percentage and cluster analysis, the valley forest was classified into three forest commu-
nities of Quercus serrata-broad-leaved tree species community in lower part of the slope at low
elevation belt, middle elevation belt and middle and upper parts of the slope at high elevation
belt, Pinus dnsiflora-Quercus serrata community in middle and upper parts at low elevation
belt, and Quercus mongolica-broad-leaved tree species community in lower part of the slope at
high elevation belt and top area.

KEY WORDS : IMPORTANCE PERCENTAGE, SPECIES DIVERSITY, CLUSTER ANALYSIS, SPECIES
CORRELATION
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Table 1. Dimension summary for the woody species of tree and subtree layers in relation to altitude and

part of the slope

Low lev. Middle elev. High elev. Top
(725~825m) (850~925m) (950~1,075m) (1.090m)
L* M* U* Total L* M* U* Total L* M* U* Total
Tree layer
Density(trees/ha) 900 900 1000 933 1,040 780 960 927 640 680 820 713 1,500
Mean height(m) 134 11.5 14.2 13.0 16.4 150 17.0 16.1 174 17.017.817.4 9.8
Mean DBH(cm) 15.0 18.6 188 17.5 20.8 189 19.0 19.7 23.8 23.820.922.7 10.7
Basal area(m?/ha) 19.3 30.8 37.0 29.0 41.8 25.9 30.0 32.5 32.7 37.333.934.6 17.8
Subtree layer
Density(trees/ha) 920 620 980 840 900 880 840 873 880 900 700 827 3,567
Mean height(m) 55 50 6.0 55 82 60 68 70 72 71 85 76 5.2
Mean DBH (cm) 51 58 45 5.0 56 57 55 56 54 52 72 58 4.3
Basal area(n?/ha) 23 1.8 20 2.0 25 28 26 27 26 24 36 29 6.3
Total
Density(trees/ha) 1,8201,520 1,980 1,773 1,940 1,660 1,8001,800 1,5201,5801,5201,540 5,067

Mean DBH({(cm)
Basal area(m/ha)

10.0 134 11.7 11.6
21.5 32.6 39.0 31.0

13.7 11.9 12.7 12.8
443 28.7 32.6 35.2

13.2 13.214.613.7
35.3 39.7 37.537.5

6.2
241

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

of the slope
. Low elev. Middle elev. High elev.
Species -
L* M* U* Total L* M*' U* Total L* M* U* Total Top
Quercus serrata 255 209 180 209 315306 252 294 7.3 27.2 235 19.5 -
Prunus sargentii 7.0 1.7 42 41 20 - - 08 20 - 6.1 27 35
Fraxinus rhynchophylla 6.0 59 24 46 32 68 56 51 78 45 86 6.9 -
Acer mono 28 16 1.1 18 124 58 44 78 20 43 100 5.3 -
Quercus variabilis - - 23 09 6.1 57 103 7.3 15919.0 19.2 18.1 3.5
Quercus mongolica - - - - 32 20 - 19 270105 8.1 150 46.7
Styrax japonica 69 78 34 57 - 1.3 - 04 - - - - -
Carpinus laxiflora 80 75 44 62 17 36 36 29 23 - 25 16 ~
Pinus densiflora 4.1 225 239 18.3 - - - - - - - - -
Lindera erythrocarpa 29 50 18 31 43 33 583 43 43 75 0 40 -
Cornus kousa 1.3 16 32 21 36 6.1 - 3.2 - ~ - - 31
Styrax obassia - - - - 24 35 47 34 14 - - 05 -
Fraxinus sieboldiana - - - - - 14 - 04 - - - - 158
Mongolia sieboldii - - 25 10 25 - - 09 45 20 38 34 -
Symplocos chinensis
var. leucocarpa 1.3 - 1.1 0.9 - 1.8 13 1.0 - - - - -
Corylus heterophylia
var. thunbergii 4.1 16 - 18 - 18 13 10 19 15 16 1.7 -
Zanthoxylum schinifolium 1.4 - - 05 - - - - 14 - - 05 -
Acer pseudo-
sieboldianum - 16 11 09 25 - - 09 - 4.3 - 14 -
Eionymus sachalinensis - - - - 3.2 - - 11 14 - 22 12 -
Lindera obtusiloba 1.3 32 44 30 48 41 13 35 66 81 36 61 26
Vaccinium oldhami - - - - 1.3 - - 05 14 - - 05 37
Deutzia parviflora - - 33 13 - - 26 09 14 - - 0.5 -
Other species 275 19.1 22.8 229 153223 344 235 11.511.1 109 11.1 21.1
Total 100 100 100 100 100 100 100 100 100 100 100 100 100

* 1., M and U are lower, middle and upper parts of the slope, respectively.
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Table 3. Importance percentage for the woody
species of the tree and subtree layer by parts
of the slope for total elevation belts.

Species Lower Middle Upper
Quercus serrata 224 262 220
Prunus sargentii 3.3 0.5 3.4
Fraxinus rhynchophylla 5.5 5.8 5.3
Acer mono 6.2 3.9 3.8
Quercus variabilis 7.6 8.8 10.2
Quercus mongolica 10.1 4.5 2.5
Styrax japonica 2.1 3.0 1.3
Carpinus laxiflora 3.6 3.6 3.5
Pinus densiflora 1.2 7.2 8.8
Lindera erythrocarpa 3.8 5.2 2.4
Cornus kousa 1.8 2.5 1.2
Styrax obassia 1.3 1.2 1.5
Fraxinus sieboldiana - 0.5 -
Mongolia sieboldii 2.3 0.7 2.0
Symplocos chinensis var,

leucocarpa 04 0.6 0.9
Corylus heterophylla var.
thunbergii 1.9 1.6 0.9

Zanthoxylum schinifolium 0.9 - -
Acer pseudo-sieboldianum 0.9 1.9 0.4

Euonymus sachalinensis 1.6 - 0.6
Lindera obtusiloba 4.2 5.1 3.1
Vaccinium oldhami 0.9 - -
Deutzia parviflora 0.4 ~ 2.2
Other species 178 17.0 23.8
Total 100 100 100
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Table 4. Various diversity indices of the tree and
subtree layer in relation to altitude and
part of the slope

No.of Species Evenness

District
species diversity(H ) (J')

Elavation

Low(725~825m) 32 1.194 0.793

Middle(850~925m) 30 1.143 0.779

High(950~1,075m) 28 1.140 0.778

Top(1,090m) 8 0.571 0.632
Slope

Lower 36 1.285 0.826

Middle 32 1.241 0.824

Upper 26 1.172 0.828

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

Elavati Low Middle High
AValon (795 825m) (850~925m) (950~1.075m)

Middle 52.9

High 47.3 61.6

Top(1,090m) 9.7 12.8 24.3

Part of the Lower Middle

slope

Middle 73.7

Upper 74.7 75.5

L M MmMu HmHu Lm Ltu H T

Figure 2. Dendrogram of cluster analysis of ten
sites in the studied forests (L., M, H and
T are low, middle, high elevation betls
and top of the altitudinal gradient, and
I, m and u are lower, middle and upper
parts of the slope, respectively)
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Table 6. Correlation among the importance percentages of the major species in the tree and subtree

layer

Sp. @ Ps Fr Am Qv @Qm S ClI Pd Le

Ck So Fs Ms Sc¢c Ch Zc Ap Es Lo Vo

Ps

Fr

An +

Qv

Qm -- - . . .

'L' . . . . . . ++
IDd . . . . . . -+
Le - -

Cx - .

8o

Fs - . - . I
Ms

Sc

Ch

Ze

Ap

E“; . . . ++

Lo

Vo -~ . . . - ++
Dp -

++

*

- -, ++ ! significant at 1% level : -, + : significant at 5% level ; - :

not significant at 5% level

** @s: Quercus serrata, Ps: Prunus sargentii, Fr: Fraxinus rhynchophylla, Am: Acer mono, @s: Quercus variabilis,
@m: Quercus mongolica, Sj: Styrax japonica, Cl: Carpinus laxiflora, Pd: Pinus densiflora, Le: Lindera erythrocarpa,
Ck: Cornus kousa, So: Strax obassia, Fs: Fraxinus sieboldiana, Ms: Mognlia sieboldii, Sc: Symplocos chinensis var.
leucocarpa, Ch: Corylus heterophylla var. thunbergii, Zc: Zanthoxylum schinifolium, Ap: Acer pseudo-sieboldianum,
Es: Euonymus sachalinensis, Lo’ Lindera obtusiloba, Vo: Vaccinium oldhami, Dp: Deutzia parviflora
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