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Comparison of the Structure of Pinus densiflora
Community by Soil Depth in Ulsan Grand Park’

Kyong-Jae Lee’, Bong-Ho Han’, Hyun-Seo Cho*

2 o
S ay Aol EgZiold wa AEFHFEE vlamsty] fatel AR 1170 £AR(10m X
10m)E AdAs 3 TWINSPANT DCA7IYHE o & THFE EAE AABITE TWINSPANT

& 3 & &

Exlo) ¢k FH (Y B BT &4 AE 71¢54
o] HelH o] BEAE Hol oA 5 AR R 28U - Mo R R ey m 39
o +#3 Be EXF4 EAS #e b Fa AT 2ol F Bl 23 AT 5% 3084
FEZ £17F 8.50melUi, &4 By 5% 35949 a7t 3.80melsivt. EFEAAR Frhekd Al ol
Nz 23 A7 28 BEY 42 ’3P Ak

DCAFA 23 Eile] Z& TH(TH A

o R

FR0| : 2UF J1F34, EXIF4. TWINSPAN, DCA
ABSTRACT

Eleven plots(10mx10m) were established in Pinus densiflora forests and analized in with
TWINSPAN and DCA techniques. to study the comparison of the structure of plant community
by soil depth in Ulsan Grand Park. As a result of this analysis. the communities were divided
into two groups : Community A which have deep soil structure and Community B which have
shallow one. Community A showed climatic climax which have proceeded from Pinus densitlora
to Quercus variabilis. Castanea crenata. Platycarya strobilacea. and at last to Carpinus
laxiflora. Community B showed edaphic climax in sere of Pinus densiflora. The difference of the
growth of tree height was showed significantly between two communities. The sample tree aged
30 in Community A was 8.50m high and the sample tree aged 35 in Community B was 3.80m
high. Community A was better than Community B in soil characteristics and species diversity

indicies.
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Figure 1. Location of survey plots and of cross section (A-A") in Ulsan Grand Park
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Table 1. Actual vegetation area and rate in Ulsan Grand Park

Plant Community Area(m®) Rate(%)
Pinus densiflora 530,815 14.1
P. densiflora - P. thunbergii 505.697 13.4
P. densiflora - P. rigida 53.165 14
P. densiflora - Quercus serrata 22,137 0.6
P. densiflora - Carpinus laxiflora 8,332 0.2
P. thunbergii 227.116 6.0
P. thunbergii - P. densiflora 505,374 13.3
Robinia pseudoacacia 406,598 10.8
R. pseudoacacia - Q. serrata 98,389 2.6
R. pseudoacacia - Alnus firma 46,993 1.2
A. firma 84,211 2.2
A. firma - Q. serrata 69.331 1.8
A. firma - Q. acutissima 23.188 0.6
@®. serrata 75,778 2.0
@. serrata - A. firma 15,022 0.4
Q. variabilis - Q. serrata 41,777 1.1
Q. acutissima 33,020 0.8
@. acutissima - Q. serrata 35,817 0.9
Miscanthus sinensis 32,472 0.9
Pond 49,727 1.3
Farmland 604,596 15.9
Other 321,245 8.5
Total 3.790.800 100.0

Table 2. Description of the physical features and the stratum of each plot for classified type by
TWINSPAN in Ulsan Grand Park

Community A B

Plot Number 1 2 3 4 5 6 7 8 9 10 11
Altitude(m) 50 37 30 28 21 69 75 79 79 53 77
Aspect NGOE N60E N70W N8OE N60W N68W S85E N5HOW S40W S70E  S20E
Slope(”) 37 23 20 23 17 13 2 5 3 3 2
Height of tree layer{m) 17 18 16 22 18 4 3 3 3 3 3.5
Mean DBH of tree layer{m) 20 20 20 15 15 7 6 8 8 8 6.5
Cover of tree layer(%) 80 80 80 65 85 100 100 100 100 100 100
Height of subtree layer(m) 7 8 7 7 7 2 1.5 - - - -
Mean DBH of 6 6 6 7 7 2 2 - - - -

subtree layer(cm)
Cover of subtree layer(%) 40 40 40 40 60 30 40 - - - -

Height of shrub layer(m) 2 2 2 2 2 - 1 0.75 0.75 075 0.75
Cover of shrub layer(%) 40 40 40 40 10 - 30 30 30 20 10
Depth of soil 485 655 47 585 68 8.5 5 135 11 85 11

(Ay+A+B layer: cm)
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Figure 3. Dendrogram of TWINSPAN stand
classification of eleven plots in Ulsan
Grand Park
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Table 4. Importance value of woody plant species by the stratum of classified types by TWINSPAN in
Ulsan Grand Park

==

=

T Community A B

Species T stratum - " B

name T C U S M C U N M
Pinus rigida - - - - 1.48 0.38 - 0.87
P. densiflora 31.75 - - 15.88 96.68 96.00 - 80.34
Juniperus rigida - - - - - - 2.49 0.42
FEuonymus alatus for. striatus - 0.59 7.87 1.51 - - - -
Platycarya strobilaeca 5.59 3.58 1.26 4.20 - - - -
Alnus firma - - - - 0.94 - - 0.47
Carpinus laxiflora 17.66 41.46 4.41 23.39 - - - -
Clastanea crenata 20.33 19.32 248 17.02 - - 0.31 0.05
Quercus acutissima - - - - - - 0.31 0.05
Q. variabilis 23.18 9.77 2.51 1527 - 1.31 0.43 0.51
@. aliena - 0.58 (.69 0.31 - - - -
®. mongolica - 2.53 2.65 1.29 - - - -
Q. serrata - 12.67  10.68  6.00 0.45 - 28.07 4.90
Celtis sincnsis - 1.49 0.00  0.50 - - - -
Akebia quinata - - 206 0.34 - - - -
Stephanandra incisa - - 33.40 5.57 - - - -
Rosa multiflora - - 0.30  0.05 - - 8.88 1.48
Prunus sargentii 1.50 0.00 0.35 0.31 - - 0.15 0.03
Lespedeza maximowiczil - 1.73 0.99 0.74 - - 51.61 8.60
L. cyrtobotrya - 0.00 1.34  0.22 - - 1.32 0.22
Robinia pseudoacacia - - - - 0.45 0.96 0.00 0.55
Zanthoxylum schinifolium - - - = - - 0.73 0.12
Rhus trichocarpa - 4,43 3.19 2.01 - - 1.23 0.21
Ampelopsis brevipedunculata - - 1.04  0.17 - - - -

var. heterohpylla
Rhododendron mucronulatum - - 6.32 1.05 - 1.34 2.05 0.79
Rh. yedoense var. poukanense - - 0.30  0.05 - - - -
Styrax japonica - - 1.33  0.22 - - - -
Vibumum erosum - 0.70 0.00 0.23 - - - -
V. dilatatum for. pilosulum - 1.15 1439 278 - - - -
Smilax china - - 202  0.34 - - 2.41 0.40
S. sieboldil - - 0.43 0.07 - - - -

* (' Canopy importance value. U Understory importance value, S @ Shrub importance value,
M @ Mean importance value
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Table 5. DBH class distribution of major woody plant species by the community type
classified by TWINSPAN in Ulsan Grand Park

Community Species 2¢(D 7(D 12(D 17<(D 22(D 27(D 32<(D 37{(D 42{(D

type name D=2 <7 <12 <17 <22 =27 <32 <37 <42 <47 AT<CD

Pd - - - - 3 1 1 3 - - 1

Pls 8 2 1 2 1 - - - - - -

Cl 12 32 9 4 2 - - - 1 - -

Ce 32 11 4 7 2 2 - - - - -

A Qv 28 2 3 6 2 1 1 - 1 - -
Qs 92 14 2 - - - - - - - -

Si 108 - - - - - - - - -

Rt 28 4 1 - - - - - - - -

vd 128 2 - - - - - - - - -

Se 24 - - - - - - - - - -

Pd - 192 144 27 1 - - - - - -

Qv 12 4 - - - - - - - - -

Qs 376 - 1 = - - - - - - -

B Rm 116 - - - - - - - - - -
Lm 928 - - - - - - - - - -

Rs - 3 1 = - - - - - - -

Rt 28 = - - - - - - - - -

Rhm 16 3 - - - - - - - - -

* Pd : Pinus densiflora. Pls @ Platycarya strobilacea. Cl : Carpinus laxiflora, Cc @ Castanea
crenata, Qv © Quercus varianbilis, Qs © Q. serrata, Si : Stephanandra incisa, Rm @ Rosa multiflora.
Lm : Lespedeza maximowiczii, Rs : Robinia pseudoacacia, Rt : Rhus trichocarpa, Vd @ Viburnum
dilatatum for. pilosulum, Sc : Smilax china, Rhm : Rhododendron mucronualtum

- P. densiflora P. densiflora

Climatic climax

Road forest comm. comm.

L Ty ;
Pinus thunbergiana Edaphic climax Robinia Farmland
comm. forest pseudoacacia

comm.

A-A’' cross section

Figure 5. Comparison for structure of vegetation community by slope in Ulsan Grand Park
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Figure 6. Crown projection and bisect of Pinus densiflora - Carpinus laxiflora community
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Figure 7. Crown projection and bisect of edaphic climax forest of Pinus densiflora
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Table 6. Correlation between importance value of the major woody species in climatic climax site,
Ulsan Grand Park

Pd Ea Pls Cl1 Cc Qv Qa @ Cs Ag Rm Ps Lm Lc Rt Ab Rhm Rhy Sj

Ea
Pls
Cl
CC . . . . .
QV . . . . —_
Qa . . . . .
Qs -
Cs S e
PS . . . . . . - . . + +
Rhm - - - - .~ -4 44+t -
Rhy S : : o S
SJ . . . . . B . . . + + . + +
* 1-tailed signif.. +. - p<0.05, ++.--:p<0.01
Pd : Pinus densiflora, Ea : Euonymus alatus for. straitus, Pls © Platycarya strobilacea, Cl : Carpinus
laxiflora, Cc : Castanea crenata, Qv @ Quercus variabilis, Qa @ Q. aliena, Qs : Q. serrata, Cs @ Celtis
sinensis, Aq '@ Akebia quinata. Rm @ Rosa multiflora, Ps ! Prunus sargentii, Lm : Lespedeza
maximowiczii, Lic © L. cyrtobotrya, Rt :© Rhus trichocarpa. Ab : Ampelopsis brevipedunculata var.
heterophylla, Rhm @ Rhododendron mucronulatum, Rhy @ Rh. yedoense var. poukhanese, Sj : Stvrax
Jjaponica. Vd : Viburnum dilatatum for. piosulum

C o+

Table 7. Correlation between importance value of the major woody species in edaphic climax site,
Ulsan Grand Park

Pr Pd Jr Af Cc Qa Qv Q PRm Ps Lm Lc Rs Zs Rt Rhm
Pd --
Jr :
Cc : : ++ :
Qa : : ++ : ++
Qv . . . . .
Qs
an . . . . .
ps . - . . . . + +
Lm . . . + + . . . -
Lc : : :
Rs :
Rhm + + -— . . . . . .
Sc . T
* 1-tailed signif., +, - 1 p(0.05 ++, ~— 1 p<0.01
Pr : Pinus rigida, Pd : P. densiflora, Jr @ Juniperus rigida, Af © Alnus firma, Cc : Castanea creanata, Qa
o Quercus acutissima, Qv © Q. variabilis, Qs Q. serrata. Rm @ Rosa multiflora. Ps : Prunus sargentii,
Lm @ Lespedeza maximiwiczii, Lc @ L. cvrtonbotrva. Rs ' Robinia psedoacasia, Zs ° Zanthoxyvlum
schinifolium, Rt Rhus trichocarpa, Rhm @ Rhododendron mucronulatum, Sc @ Smilax china
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