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ABSTRACT

This study has been carried out to classify forest vegetation in south and north slopes of Donghaksa
valley for supplying basic data for conservation and restoration of the valley. With the
phytosociological method, the forest of the south and north slopes of Donghaksa valley was classified
as four groups; Quercus variabilis community, Quercus mongolica community, Pinus densiflora
community and Carpinus laxiflora community.

The dominant species were found in the order of Pinus densiflora, Quercus variabilis, Carpinus
laxiflora, and Quercus mongolica. Comparing the north and south slopes, Quercus variabilis were the
highest dominant species in the south and Carpinus laxiflora in the north. Pinus densiflora were the
next dominant species in both south and north slopes. According to the DBH analysis result, Pinus
densiflora and Quercus variabilis had density of normal distribution style among the entire community.
Therefore, their dominance are expected to continue for now. But, Quercus mongolica and Carpinus
laxiflora are expected to extend their influence in the future in terms of competition with Pinus
densiflora.

The correlation between each community and the environment according to DCCA ordination was
examined in this study. The result told us that Quercus variabilis is distributed mainly on the south
slope in a mid-steep and mid-altitude area. Quercus mongolica community appeared on the north slope
in the steep high-altitude area that has high percentage in total nitrogen and CEC. Pinus densiflora

community is distributed on both south and north slopes in a gentle slope and low-altitude area.
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Carpinus laxiflora is distributed on the north slope in a mid-steep and mid-altitude area.
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Figure 1. Sample plots at Gyeryongsan forest.
(3¢ : South-facing slope, @ : North-facing slope)

(C.E.C)-& ammonium saturatet] &2 H A3} q 0}

o] ZA}s} A o (Figure 1).
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Table 1. Vegetation table of plant community of

Gyeryongsan forest.

A @ Quercus variabilis community
B : Quercus mongolica community

C : Pinus densiflora community

D : Carpinus laxiflora community

Community type A B C D
Number of relevé 15 6 18 9
Direction 162 30 216 167
Slope degree 26 27 20 30
Altitude 390 640 292 358
Height of tree layer(T1) 2 14 11 13
Coverage of upper tree(T1) layer(%) 90 91 80 93
Coverage of lower tree(T2) layer(%) 44 43 61 39
Coverage of shrub(S) layer(%) 29 18 23 27
Coverage of herb(H) layer(%) 25 45 36 46
Number of species 28 27 29 27
Differential species of Quercus variabilis community
Quercus variabilis vVvio m I
Oplismenus undulatifolius V| R 0 I
Symplocos chinensis for. pilosa V| T O I
Lespedeza maximowiczii m|RrR I I
Pyrola japonic my1 O I
Lindera glauca oO|RrR I I
Viola dissecta var. chaerophylloides | 1 | 1 I I
Differential species of Quercus mongolica community
Quercus mongolica mjv,| o m
Rhododendron schilippenbachii [ || O O
Tripterygium regelii R|II|R R
Carex lanceolata [ || I R
Lespedeza bicolor R || R R
Differential species of Pinus densiflora community
Pinus densiflora m 1|V ]I
Styrax japonica o R |V | IO
Rhus trichocarpa m oy|wv |
Parthenocissus tricuspidata I R|IV|I
Prunus sargenrii I R|II|R
Goodyera repens I R|II|R
Differential species of Carpinus laxiflora community
Carpinus laxiflora I I O]V
Ainsliaea acerifolia o o o)V
Smilax riparia var. ussuriensis o I I | I

1) FRWV TS Quercus variabilis community)
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Table 2. Importance value of major tree species of the Gyeryongsan forest.

Community A b < D _Average
Species v OR v OR v OR v OR v OR
Pinus densiflora 19.97 3 18.47 2 105.67 1 7.77 11 49.67 1
Quercus variabilis 96.45 1 12.00 4 14.71 5 2.87 21 37.67 2
Carpinus laxiflora 10.29 9 11.39 7 14.98 4 108.12 1 30.51 3
Quercus mongolica 19.97 3 121.69 1 11.38 6 2237 3 29.62 4
Quercus serrata 19.94 5 7.86 12 26.46 2 12.77 6 19.63 5
Styrax obassia 20.16 2 15.70 3 6.69 11 2717 2 15.63 6
Styrax japonica 10.31 8 - - 24.08 3 7.86 10  13.96 7
Acer pseudosieboldianum var. koreanum 12.93 6 1195 5 6.17 13 15.36 4 10.60 8
Sapium japonicum 11.11 7 9.76 9 7.72 10  13.04 5 10.06 9
Fraxinus sieboldiana 8.88 11 11.45 6 10.73 491 14 9.22 10
Castanea crenata 6.32 14 - - 9.23 9 7.61 12 6.98 11
Lindera erythrocarpa 9.08 10 - - 4.61 14 8.72 9 6.26 12
Rhus trichocarpa 272 21 4.01 19 10.00 8 5.44 13 6.22 13
Rhododendron schlippenbachii - - 11.12 8 2.07 21 11.35 7 4.19 14
Prunus serrulata var. spontanea  6.49 13 343 20 343 17 1.48 26 4.00 15
Rhododendron mucronulatum 6.21 15 5.66 16 1.20 30 3.46 18 3.69 16
Prunus sargentii 1.29 24 341 21 6.62 12 - - 3.38 17
Sorbus alnifolia 3.07 19 4.57 17 4.40 15 - - 323 18
Lindera obtusiloba 6.53 12 - - 1.21 29 322 20 3.10 19
Platycarya strobilacea 543 16 - - 3.46 16 - - 3.04 20
Symplocos chinensis for. pilosa 4.14 18 4.22 18 2.43 20 1.45 27 2.99 21
Ilex macropoda 1.74 23 691 13 2.87 18 1.63 24 273 22
Zelkova serrata 4.20 17 - - 2.54 19 1.61 25 2.60 23
Cornus kousa 0.91 27 5.86 15 1.56 23 4.74 16 2.45 24
Betula davurica - - - - - - 10.40 8 1.92 25
Fraxinus rhynchophylla 2.84 20 6.89 14 0.73 35 - - 190 26
Carpinus cordata - - 8.52 11 - - 4.78 15 1.83 27
Fraxinus mandshurica 1.21 25 - - 1.56 24 3.78 17 1.69 28

A © Quercus variabilis community; B : Quercus mongolica community; C : Pinus densiflora community;
D : Carpinus laxiflora community, IV : Importance value, OR : order.
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Table 3. Importance value of South and North-facing
slope in Gyeryongsan.

South-facing_slopeNorth-facing slope

Species Name
IV. OR IV OR

Quercus variabilis 68.21 1 737 14
Pinus densiflora 57.21 2 4229 2
Quercus serrata 20.83 3 1846 4
Quercus mongolica 2020 4 39.05 3
Styrax japonica 16.04 5 1191 7
Sthyrax obassia 14.68 6 1652 5
Fraxinus sieboldiana 1069 7 7.82 10
Sapium japonicum 954 8 10.60 8
Acer pseudosieboldianum var. koreamum 9,23 9 14.05 6
Carpinus laxiflora 7.62 10 5327 1
Prunus serrulata var. spontanea  5.77 11 2.31 25
Platycarya strobilacea 548 12 0.69 29
Castanea crenata 526 13 866 9
Lindera obtusiloba 5.16 14 1.14 28
Lindera erythrocarpa 506 15 7.40 13
Rhus trichocarpa 462 16 17.74 11
Rhododendron nuicronulatum 442 17 298 21
Sorbus alnitolia 384 18 265 23
Synplocos chinensis for. pilosa  3.65 19 238 24
Zelkova serrata 365 20 1.58 26
Fraxinus rhynchophylla 240 21 144 27
llex macropoda 229 22 315 19
Corylus sieboldiana 225 23 - -
Cornus kousa 1.87 24 3.04 20
Prunus sargentii 153 25 515 15
Rhododendron schijppenbachii 072 26 752 12
Corylus heteroplylla var. thunbergi  0.61 27  2.67 22
Betula davurica - - 378 16
Carpinus cordata - - 3.60 17
Fraxinus mandshurica - - 330 18
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Figure 2. DBH distribution of major species in tree

species of the Gyeryongsan forest community.
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Figure 3. DCCA ordination diagram of plots and environmental variables(arrow) in Donghaksa valley forest

communities.

The plots are ; M : Quercus variabilis community. O : Quercus mongolica community. (] : Pinus
densiflora community; @ : Carpinus laxiflora community. The environmental variables are : OM=
organic matter; TN=total nitrogen; CEC=cation exchange capacity; Ca=calcium concentration; Mg=
magnesium concentration; K=potassium concentration; P=phosphorus concentration.
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Table 4. Vegetation data at Gyeryongsan forest commu-
nity from Figure 3 : canonical coefficients and
the inter set correlation of environmental
variables with the first two axes of DCCA.

Axis Canonical Correlation
coefficients coefficients
Variables 1 2 1 2
Altitude 0.56 -0.19 0.809+* -0.327+
Aspect 0.12 0.49 0.132 0.592#
Slope 0.18 0.15 0.417+ -0.093
pH -0.17 0.04 -0.229 -0.207
OM 0.01 -0.09 0.045 -0.017
TN -0.02 0.09 0.386+ -0.188
CEC -0.17 -0.14 0.399+ -0.291*
Ca -0.03 -0.01 0.106  0.046
Mg 0.03 -0.19 -0.155 0.014
K 0.09 -0.05 0242 -0.117
P 0.02 0.05 0.136  0.057
Sand -2.58 498 -0.211 0.146
Silt -1.75 -3.55 0.206  -0.200
Clay -0.97 -1.98 0.169 -0.020
Eigenvalue 0468  0.305
*p<0.05, **p<0.01.
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