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The Structure of Plant Community in Kwangnung Forest(]])!
— Analysis on the Forest Community in Mt, Jookyup
by the Classification and Ordination Techniques—
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ABSTRACT

To investigate the structure of the plant community of Mt. Jookyup area in Kwangnung forest, thirty-seven
plots were set up by the clumped sampling method. The classification by TWINSPAN and two kinds of
multivariate ordination(RA, DCA) were applied to the study area in order to classify them into several groups
based on woody plants and environmental variables, The classification have been successfully overlayed on an
ordination of the same data using DCA . The plots can be classified into five groups by TWINSPAN and DCA .
The successional trends of tree species by both techiniques seem to be expected two ways in the canopy layer.
The first is from Pinus densiflora to Carpinus laxiflora and the second ié from Pinus densiflora through Quercus
mongolica to Carpinus laxiflora . In the understory layer, it was expected that Rhododendron mucronulatum—
Lindera obtusiloba, Symplocos chinensis for . pilosa, Viburunum erosum, Styrax obassia— Euonymus sachalinen-
sis, Sorbus ainifolia. As the result of the analysis for the relationship between the stand scores of DCA and
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environmental variables, they had a tendency to increase significantly from the P. densiflora community to
Quercus spp . community that was soil pH. total nitrogen, available phosphate and exchangeable potassium,

sodium, calcium and magnesium .

Key words © Vegetation structure ;. TWINSPAN : DCA : successional trend
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Fig. 4. Ordination of thirty-seven plots of study area by two techniques.
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Table 3. Similarity indices between community for
classified type by TWINSPAN (%) .
1 I Ui v
1 78.31
I 42.94 55.95
v 38.56 55.28 71.03
v 31.85 41.77 49.86 56.94
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Table 4. Values of various diversity in each communoty for classified by TWINSPAN.

Species

Community diversity (H") Evenness Dominance H’'max
1 1.1061 0.7349 0.2651 1.5051
I 1.0874 0.8042 0.2958 1.5441
i 1.0250 0.6398 0.3602 1.6021
v 1.1683 0.7629 0.2371 1.5315
v 1.3612 0.8333 0.1667 1.6335
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Callicarpa japonica
Acer triflorum
C. aurantiaca
Celtis aurantiaca
Zelkova servata
A. mono
Morus bombysis
Fraxinus rhynchophylla
Staphylea bumalda
Cornus controversa
Sorbus alnifolia
Corylus sieboldiana
— Quercus acutissima
Carpinus cordata
Euonymus alatus for, striatus
Lonicera maackii
Maackia amurensis
———— Q. serrata
Q. aliena
———— Q. variabilis
— Vibrnum erosum
Styrax obassia
Symplocos chinensis for. pilosa
Co. kousa
E . sachalinensis
- Prunus sargentii
————A . pseudo-sieboldianum
———— Rhododendron mucronulatum
r— Kalopanax pictum
Lindera obtusilovba
Q. mongolica
—Ca. laxiflora
Rhus trichocarpa
Pinus koraiensts
Castanea crenata
P . densiflora

Fig. 5. Dendrogram of TWINSPAN species class-
ification of thirty-seven woody species of
Jookyup area in Kwangnung forest.

Table 5. Successional trends of the major species.
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Fig. 6. Species ordination on the first two axis,
using DCA .
(TREE-Fr : Fraxinus rhynchophyola, Ps
Prunus sargentii, Cct . Cornus controversa,
Am : Acer mono, Kp . Kalopanax pictum,
Qm : Quercus mongolica, Ap: A. pseudo
-steboldianum, Cs . Celtis sinensis, Ccr:
Castanea crenata, Pd . Pinus densiflora,
Rt . Rhus trichocarpa,
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Table 6. Correlation among the major species of
improtance value,

Pd Cl Qm Qs Qa Lo Es
Cl
Qm -
QB ——
Qa —— + +
Lo
Es - ++
Sa —— —

1. 1-tailed signifi. ;| —, + 1 %, ——, ++ 1 1%

2. Pd: Pinus densiflora, Qm . Quercus mongolica,
Qs: Q. servata, Qa . Q. aliena, Lo : Lindera
obtusiloba, Es: Euonymus sachalinensis, Sa :
Sorbus alnifolia
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Table 7. Soil characteristiec of each community for classified type by TWINSPAN .

- . Total  Available Exchangeable
Community M(?ojt)u re Sc;;l H(u; )u ® nitrogen phophate (mCéE/l((:)i) ) cations(m_e./100g)

° P ? (%) (ppm) /) K+ Nat Catt Mg"
I 12.37 4.24 3.29 0.31 167.3 16.45 0.11 0.07 0.57 0.12
II 11.37 4.24 2.96 0.29 175.0 16.28 0.12 0.10 0.79 0.12
mean 11.87 4.24 3.13 0.30 171.2 16.37 0.12 0.09 0.68 0.12
11 13.20 4.27 3.66 0.40 121.0 16.69 0.27 0.14 1.43 0.32
v 10.54 4.42 2.41 0.29 84.4 15.05 0.24 0.13 1.23 0.21
mean 11.60 4.36 2.91 0.33 99.0 15.71 0.25 0.13 1.31 0.25
\'% 14.92 4.50 3.21 0.50 103.2 18.00 0.44 0.17 2.13 0.35

Table 8, Ratings of representing ranges of environmental variables.

. . Total Available C.E.C. Exchangeable (m e, /100g)

Soil Htxmus Moisture nitrogen  Phosphate (m.e, . X ) .

pH (%) (%) (%) (ppr) 1008) Potassium Sodium Calcium  Magnesium
1 <4.21 <1.92 <7.05 <0.26 <109 <14.08 <0.18 <0.01 <1.35 <0.18
2 4.21-4.35 1.92-2.80 7.05-11.72 0.26-0.35 109-165 14.08-15.40 0.18-0.30 0.10-0.14 1.35-2.20 0.18-0.30
3 4.36-4.49 2.81-3.69 11.76-16.44 0.36-0.45 166-221  15.41-16.72 0.31-0.43 0.15-0.18 2.21-3.06 0.31-0.43
4 4.50-4.63 3.70-4.57 16.45-21.14 0.46-0.54 222-277  16.73-18.04 0.44-0.55 0.19-0.22 3.07-3.91 0.44-0.55
5 4.63< 4.57< 21.14< 0.54< 277< 18.04< 0.55< 0.22< 3.91< 0.55<
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FIRST AXIS

Fig. 7. Distribution of environmental variables on
the first two axes of DECORANA stand
ordination , (The ratings for range of envi-
ronmental variables should by referred to
Table 8.)

Table 9. Correlation between environmental vari-
ables and DCA stand scores of the first
and second axes.

1st Axis 2nd Axis

Soil pH .41 ~.24
Humus 02 .43
Moisture .14 .30
Total nitrogen .40** .33*
Available phosphate -.52* .19
C.EC. .13 .32
Exchangeable potassium .56** .09
Exchangeable sodium 53 -.09
Exchangeable calcium .50%* .01
Exchangeable magnesium .39 12
Altitute -.21 -.21

1. 1-tailed signifi, . * 1 5%, ** 1%
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Table 10. Correlation among the major species of importance value and environmental variables.

Soil/ Total/ Available/

Moisture  Humus oH nitrogen  phosphate C.E.C, JK*  /Na* /Ca*t /Mg**
Pd . — . - _
Cl B . . — + . —— — —
Qm . . + ++ ++ ++ ++ ++ +
Qs ++ ++ . + + . .
Qa . ++
Lo . .
Es . . . + + . + + ++
Sa ++ ++ ++ ++ +
1. 1-tailed signifi. ; —, + 5%, ——, ++ 1%
2. Pd: Pinus densiflora, Cl: Carpinus laxiflora, Qm . Quercus mongolica, Qs Q. serrata, Qa: Q. aliena,

Lo : Lindera obtusiloba, Es :

FEuonymus sachalinensis, Sa . Sorbus alnifolia
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