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ABSTRACT

To investigate the structure of the plant community of Daewon valley forest in Mt. Chiri, eighty-nine
plots were set up by the clumped sampling method. The classification by TWINSPAN and DCA ordi-
nation were applied to the study area in order to classify item into several groups based on woody plants
and environmental variables. The classification had been successfully overlayed on an ordination of the
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same data vusing DCA. The plots can be classified into five groups by TWINSPAN and DCA. There are
Pinus densiflora community, Quercus variabilis— Q. serrata community, Carpinus laxiflora community, Q. mono-
golica community and Cornus controversa — Q. mongolica commun® -

The successional trends of tree species by both techniques seem to be from P. densiflora through Q.
variabilis, Q. serrata toC. laxiflora on the low altitude and from Q. mongolicato C. controversa on the high alti-
tude in the canopy layer. As a result of the analysis for the relationship between the stand scores of DCA
and environmental variables, they had a tendancy to increase significantly from the P. densiflora com-
munity to C. laxiflora community that was soil moisture, the amount of soil humus and soil nutrients,
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Figure 1. Location of the survey area in Daewon valley
of Mt. Chirt.
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Table ). Description of the physical features and the stratum of each plot for for classified type by TWINSPAN in

Daewon Valley of Mt. Chiri.

Community A

Plot Number 60 62 68 71 2 24 4 5 6 59 38 39 40 42 43 44 45 46 47 48 61 30 37 56
Altitude(m) 350 360 840 860 330 370 320 330 370 340 240 270 270 270 280 300 300 300 300 300 340 290 270 340
Aspect SWSW SE SWNW SE NWNWNW W NW NE SE SE SE SE SWSW SWSW SWSWSW SE
Slope(°) 10 15 35 25 5 20 15 15 20 10 5 15 15 10 10 15 15 15 15 15 15 15 15 40

Height of tree layer(m) 10 12 13 12 16 16 14 14 14 13 14 10 10 10 10 10 8 10 12 10 10 12 8 12
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Table 1. {(Continuded Table 1)

Community A
Plot Number 60 62 68 71 2 24 4 S5 6 59 38 39 40 42 43 44 45 46 47 48 61 30 37 56
Mean DBH of tree N s
50 35 22 28 25 30 20 20 20 48 30 15 20 15 15 15 15 20 20 15 20 20 15 30
layer(cm)

Cover of tree layer(%) 40 60 90 80 80 80 85 85 85 60 80 80 90 90 90 90 90 90 90 90 70 80 90 €0
Height of subtree
8 5 8 8 5 6 8 8 7 85 6 6 5 4 5 5 6 6 5 8 6 5 8
layer (m)
Cover of subtree
layer (%)
Height of shrub layer(m) 2.5 25 2 2 2 2 2 15 - 2 2 2 2 25 2 2 3
Cover of shrub layer(%) 40 20 40 60 10 20 40 30 50 70 - 30 60 70 70 60 40 40 50 80 20 80 70 40

Number of woody species 9 15 14 13 7 10 12 12 9 14 9 15 9 16 7 14 13 14 12 9 9 19 6 11

S0 50 80 80 40 30 60 60 60 6 10 50 20 70 70 60 80 80 60 50 60 50 80 S50

[\S]
M
N
3]
N
N
L\

Community B

Plot Number 64 25 28 29 32 33 34 36 49 50 52 54 58 63 53 55 19 20 21 35 88 89
Altitude (m) 460 400 330 330 260 260 270 250 350 350 370 330 330 500 330 330 470 490 500 250 650 660
Aspect E SWNWSWSWSWSWSW E E SESE W E E E NE NE NENW SE NE
Slope(©) 15 35 25 20 25 20 15 25 25 35 45 45 5 15 5 5 20 25 30 20 S50 30
Height of tree layer{m) 10 18 8 14 12 14 10 10 12 13 16 17 11 13 11 16 7 7 8 10 § 10
Mean DBH of tree layer (cm) 22 25 25 20 20 20 18 20 32 38 36 44 40 26 45 40 12 12 15 20 16 20
Cover of tree layer(%) 50 80 90 90 85 85 85 85 40 50 60 70 50 60 50 60 80 80 8 & 85 8
Height of subtree layer(m) 7 7 5 6 6 6 6 6 5 6 7 8 7 9 5 8 4 4 4 6 8 7
Cover of subtree layer(%) 40 50 80 70 50 70 8 80 60 70 50 50 30 50 40 50 8 8 70 70 70 70
Height of shrub layer(m) 3 2 2 2 2 2 2 2 3 3 415225 152 2 2 2 2 2
Cover of shrub layer(%) 50 70 50 80 40 80 9 60 70 S50 30 30 20 70 - 8 80 80 80 60 50
Number of woody species 10 17 16 15 13 17 22 16 12 19 15 23 15 12 15 24 22 19 13 16 18 16
Community C D

2lot Number 11 14 9 10 16 18 7 8 2 27 12 13 66 69 70 8 72 75 22 23
Altitude (m) 370 380 370 360 390 410 360 350 390 400 330 330 700 860 860 1150 880 950 560 580
Aspect NE NE NE NE NE NE NE NE NW NE NE SE NE NE NW NE SE SE NE NE
Slope(°) 30 10 40 35 25 25 15 20 30 25 5 10 30 10 155 15 35 40 25 25
Height of tree layer(m) 14 15 14 14 14 16 14 14 15 18 16 16 12 11 11 14 11 14 8 8
Mean DBH of tree layer(cm) 20 20 20 20 25 25 20 20 30 25 25 25 24 26 26 65 26 24 15 15
Cover of tree layer(%) 8 8 8 8 8 8 8 8 8 9 8 8 8 8 75 8 8 8 8 8
Height of subtree layer{(m) 7 6 7 7 7 7 7 7 7 5 7 7 8 7 & 7 7 8 4 5
Cover of subtree layer(%) 60 70 60 60 70 70 60 60 40 80 60 60 70 60 70 60 88 70 70 70
Height of shrub layer(m) 2 2 2 2 2 2 2 2 2 2 2 2 2 3 2 2 2 3 2 2
Cover of shrub layer(%) 60 70 60 60 8 80 50 50 30 30 10 60 60 50 50 40 60 60 80 80
Number of woody species 16 17 14 12 19 14 9 15 20 15 16 15 17 14 17 9 18 20 21 15
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(Continuded Table 1)

Z284 S8 A7 5(1) 1991

Community E
Plot Number 76 77 78 79 80 74 84 86
Altitude(m) 980 990 995 995 995 950 1160 1050
Aspect NW NE NW NwW NE SE EE NE
Slope(°®) 20 15 30 25 20 35 15 20
Height of tree layer(m) 14 15 16 16 13 15 12 10
Mean DBH of tree layer(cm) 27 23 27 23 26 25 12 10
Cover of tree layer(%) 80 70 30 80 85 60 70 80
Height of subtree layer(m) 8 7 8 9 9 8 65 18
Cover of subtree layer(%) 50 80 80 80 60 50 80 80
Height of shrub layer(m) 3 3 2 3 2 2 3 2
Cover of shrub layer(%) 50 50 60 60 60 40 85 60
Number of woody species 20 26 16 16 20 16 18 20
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Figure 2. Dendrogram of TWINSP AN stand classification of eighty-nine plots in Daewon valley of Mt. Chiri.
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Table 2. Importance values of tree species in each
community for classified type by TWIN-

SPAN,
A B C D E

Pinus densiflora 40.3 128 2.2
Betula costata 0.4 78
B. schmidtii 48 31 03
Alnus hirsuta var. sibirica 0.1 25 6.1
Carpinus laxiflora 0.3 92 27.7 04
Quercus variabilis 344 299 107 25
Q. mongoalica 38 16 62 194 119
Q. serrata 5.7 174 63 15
Magnolia sieboldii 0.2 07 09 46
Lindera obtusiloba 04 1.7 25 22 19
L. erythrocarpa 03 03 06 22
Maackia amurensis 0.3 42
Sapium japonicum 1.6 09 0.2 -
Rhus trichocarpa 07 04 11 18
Acer pseudo-sieboldianum 0.4 0.7 86 63 113
Stewartia koreana 20 07 62 31 35
Cornus controversa 0.3 16.5
Rhododendron

schlippenbachii 03 00 52 18 25
Styrax obassia 0.7 15 55 41 03
S. japonica 41 98 13 0.1
Fraxinus mandshurica 42 64
F. sieboldiana 06 13 08 19 38
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Figure 3. DCA ordination of the survey plots in Daewon
vally forest of Mt. Chiri.
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Figure 4. DBH class distribution of major tree species
for each community.
Pd: P.densiflora,Qv : Q. variabilis Qs: Q. serrata,
Qm : Q. mongolica, Cl : laxiflora Ah : A. kirsuta
var. sibirica
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Table 3. Values of various diversity of each
community for classified type by
TWINSPAN.

Species Evenness Dominance
diversity(H") Hmax an (D)
A 0.8808 1.4624 0.6023 0.3977
B 1.1368 15315 0.7423 0.2577
C 1.1959 1.5051 0.7945 0.2055
D
E

12178 16021 07602 0.238  aoy,

1.3267 1.6021 0.8281 0.1719
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Figure 5. Dendrogram of TWINSPAN species classification of thirty woody species in Daewon vally of Mt, Chiri.
(Vw : V. wrightii, Rc : R. chinensis, Mm : M. myriantha, Rhm : Rh. mucronulatum, Sah : S. japonicum ., Cl: C.
laxiflora, Zs : 2. schinifolium, Rt : R. trichocarpa, 1m : I. macropoda, So : S. obassio, Lo : L. obwusiloba, Sa: 8.
alnifolia, Ps : P. sargentii, Le : L. erythrocarpa, Sk : S. koreana, Ae : A. elata, Rhs Rh. schippen bachii, Qm: Q.

mongolica, Ap : A. pseudo-sieboldianum , Cs : C. controversa, Ms : M. sieboldii)
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Figure 6. Species ordination on the first two axes, using DCA.

FIRST AXIS

(Pd : P. densiflora, Ps:. sargentii, Qv : Q. variabilis, Qs : Q. serrata, Cl : C. laxiflora, Am : A. mono, Sk : S.
koreana, Bs : B. schmidtit, Fr : F. ryhnchophylla, Qm : Q. mongolica, Ah : A. hirsuta var. sibirica, Cc : C. cordata,
Ma : M. amurensis, Bc:B. costate, Sj:S. japonica, Rc:R. chinensis, Zs:Z. schinifolium, Rhm: Rh.
mucronulatum, So : 8. obassia, Rt : R. trichocarpa, Mo : M. oldhami, Im : I. macropoda, Saj : S. japonicum, Sa : S.
alnifolia, Lo : L. obtusiloba, Sc : S. commixta, Scp : S. chinensis for. pilosa, Rhs : Rh. schlippenbachii, Cs : C.
sieboldiana. Ap : A. pseudo-sieboldianum, Ms : M. sieboldii)
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Table 4. Similarity indices between the vegetational

comrmunity.,
A B C D
B 60.59
C 3L.85 42.06
D 14.49 16.41 37.40
E 8.44 9.28 27.10 41.82
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Table 5. Soil characteristics of each community for classified type by TWINSPAN.,

Community Soil Soil Hurmus Available C.E. C. Exchangeable cations{ m.e. /100g)
Total
moisture pH (%) nitrogen - phosphate K+ Na* Ca** Mg**
(%) (%) (ppm) (m.e./100g)
A 19.54 5.11 9.70 0.32 38.39 15.73 0.21 0.10 0.53 0.21
B 23.52 5.21 10.90 0.39 35.47 16.86 0.27 0.10 0.9 0.41
C 29.84 5.01 12.43 0.58 49.02 16.01 0.25 0.09 0.69 0.29
D 30.40 4.76 17.14 0.72 56.36 22.36 0.32 0.11 0.79 0.31
E 34.47 473 19.88 0.90 62.12 18.45 0.37 0.13 2.05 0.69
Table 6. Ratings of representing ranges of environmental variables.
Altitude Soil Soil Humus Total Available C.E.C. Exch. Exch. Exch. Exch
(m) moisture pH nitrogen  phosphate potassium sodium  calcicum magnesium
(%) (%) (%) {ppm)  (m.e./100g) (m.e./100g)(m.e./100g) ( m.e./100g)
1250—430 41-144 420—4.62 1.90-6.38 0.08—0.28 8.64—24.77 7.92—11.31 0.09—0.19 0.04-009 030-08 0.09-0.38
2 440—610 142—-24.1 4.63—-5.04 6.39-10.860.29—0.49 24.78—41.50 11.31-14.70 0.20—-0.29 0.10-0.15 0.82—1.32 0.39—-0.69
3 620—790 24.2—34.1 5.05—5.46 10.87—15.310.50—0.69 41.51—58.24 14.71—18.08 0.30-0.39 0.16—0.21 1.33—-1.82 0.70-1.00
4 800—970 34.2—44.1 547-588 15.35—-19.820.69—0.90 58.24—74.97 18.08—-21.47 0.40—-0.49 022-0.27 1.83-2.32 1.01-1.31
5 980—1150 44.2—-54.1 5.89—6.30 19.83—-24.300.91-1.10 74.97—91.70 21.48—24.86 0.50—0.60 0.28—0.33 2.33-2.88 1.32—1.62
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Table 7. Correlation between environmental variables
and DCA stand scores of the first and second

axes.

Ist Axis 2nd Axis
Soil moisture 0.697** —0.222*
Soil pH -0.615** 0.208*
Humus 0.681"* —0.083

0.763** 0.056
0.511** 1.005

Total nitrogen
Available phosphate

C.E C. 0.579** —0.278**
Exchangeable potassium 0.438** —0.008
Exchangeable sodium 0.238* 0.093
Exchangeable calcium 0.331™* 0.297"*

Exchangeable magnesium 0.347** 0.246"
I —tailed signif : % : 5%, %% : 1% level
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