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Actual Vegetation and Structure of Plant Community of Forest Ecosystem in Taejongdae,

Busan City, Korea
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ABSTRACT

This study was carried out to investigate actual vegetation, the structure of plant community, and ecological
succession sere of coastal forest ecosystem in warm temperate climate zone, Taejongdae, Busan City, Korea
to provide the basic data for planning of the forest management. As a result of analysis of actual vegetation,
vegetation types divided into 35 types, and the area of survey site was 1,750,461 m’. The ratio of vegetation type
dominated by Pinus thunbergii was 80.7%, dominated by Quercus spp. was just 5.0%, and dominated by
Carpinus tschonoskii was just 0.4%. Eighteen plots(size is 20m*20m) were set up and the results analyzed by
DCA which is one of the ordination technique showed that the plant communities were divided into four groups
which are community I (P. thunbergii community), community II(P. thunbergii-Quercus serrata
community), community III(Q. serrata-P. thunbergii community), and community IV(Carpinus tschonoskii
-P. thunbergii community). The age of community I was from 38 to 59 years old, that of community II was
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from 35 to 71 years old, that of community Il was from 37 to 53 years old, that of community IV was from

50 to 72 years old, thus we supposed that the age of the study site is about from 38 to 72 years old. We supposed

that the successional sere of the study site is in the early stage of ecological succession in the warm temperate

climate zone. The dominant species will be changed from P. thunbergii to Q. serrata or Carpinus tschonoskii

in the canopy layer, on the other hand, Eurya japonica will be dominant species in the understory layer, and E.

Jjaponica and Trachelospermum asiaticum var. intermediumwill be dominant species in the shrub layer for a
while. According to the index of Shnnon's diversity(unit: 400m’), community I ranged from 0.8640 to 1.3986,
community I was from 0.1731 to 1.1885, community III was from 0.8250 to 1.0042, and community IV was

from 0.3436 to 0.6986.
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Figure 1. The location map of the study plots in
Taejongdae, Busan City, Korea
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Table 1. States of Actual vegetation of Taejongdae, Busan City, Korea
No. Vegetation type Area(m’) Ratio(%) | No. Vegetation type Area(m") Ratio(%)
1 Pinus thunbergii forest 1,138,163 65.0 19  Planted area 7,416 0.4
o P thunbergii-Quercus serrata 15,948 09 | 20 Grassland 842 0.1
orest
3 P thunbergii-Q. serrata-Q. 2,527 0.1 | 21 Field 14,713 0.8
variabilis forest
4 P thunbergii-O. serrata-Prunus 11,232 06 | 22 Rock 54,406 3.1
sargentii forest
5 P. thunbergii-Q. variabilis forest 139,946 8.0 23 Gravel 4,872 0.3
6  P. thunbergii-Q. acutissima forest 3,223 0.2 24 Commercial area 7,511 0.4
7  P. thunbergii-Quercus spp. forest 48,167 2.8 25  Religion area 8,885 0.5
g P thunbergil-Prunus sargenti 126 0.0 | 26 Observatory 638 0.0
orest
9 P. fthunbergii-Carpinus tshonoskii 10,552 0.6 27 Restroom 209 0.0
orest
P. thunbergii-Sorbus .
10 alnifolia-Zelkova serrata forest 43,350 2.5 28 Lighthouse 512 0.0
11 Q. serrata-P. thunbergii forest 82,225 4.7 29  Sports grounds 2,876 0.2
12 @ serrata-Q. variabilis-Carpinus 1,155 0.1 30 Parking lot 20,982 12
tshonoskii forest ’ ) ’ )
13 Q. variabilis-Q. serrata forest 4,153 0.2 31  Construction area 29,102 1.7
14 Carpinus ishonoskit-P. thunbergii 4412 0.3 32 Stockyard 25 0.0
|5 Carpinus tshonoskii-Prunus 1,592 0.1 33 Military facilities 23,436 13
sargentii forest
16  Deciuduous broad-leaved forest 794 0.1 34  Etc. 379 0.0
17 Alnus firma-P. thunbergii forest 702 0.1 35 Road 54,525 3.1
18  Shrub 10,625 0.6 Total 1,750,461 100.0

Figure 2. Actual vegetation map of Taejongdae, Busan
City, Korea (The legends of actual vegetation

map referred from Table 1)
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Table 2. General description of the physical features and vegetation structure of the surveyed plots

Plot number 1 2 3 4 5 6 7 8 9
Altitude(m) 30 47 50 60 50 80 85 90 105
Aspect S35W  S45W  S7T0W  S75W SOE S45W  NISW  S85W  NOW
Slope(°) 22 12 10 7 17 25 20 13 12
Mean height(m) 17 15 15 15 15 16 16 16 17
Canopy layer Mean DBH(cm) 25 25 20 20 30 18 20 20 25
Coverage(%) 60 75 75 80 75 75 75 80 85
Mean height(m) 5 6 7 7 7 7 7 7 7
Understory layer Mean DBH(cm) 8 10 10 10 10 10 10 10 8
Coverage(%) 85 85 85 70 60 50 50 40 40
Height(m) 1~3 1~3 1~3 1~3 1~3 1~3 1~3 1~3 1~3
Shrub layer Coverage(%) 30 30 35 25 30 40 30 30 30
(Table 2. Continued)
Plot number 10 11 12 13 14 15 16 17 18
Altitude(m) 115 150 160 175 142 146 135 150 85
Aspect N5W S5W S5E S5E SISE  S60W  S5W  S75W  NOW
Slope(°) 25 8 10 8 15 15 12 15 12
Mean height(m) 17 17 17 17 17 16 15 16 15
Canopy layer Mean DBH(cm) 25 25 25 20 40 30 25 25 20
Coverage(%) 85 80 80 80 70 80 60 70 75
Mean height(m) 7 7 7 7 8 7 7 7 8
Understory layer Mean DBH(cm) 8 10 10 10 10 10 10 10 10
Coverage(%) 60 40 40 40 40 50 80 50 50
Mean height(m) 1~3 1~3 1~3 1~3 1~3 1~3 1~3 1~3 1~3
Shrub layer Coverage(%) 40 40 40 40 30 40 40 30 40
ORI EF-E Hatil 5~8m, FHtFLAH 8~10cm, ATE&  60%, WEFol= A&l oF 40%=A iR TS
40~85%2 SHFE 2= AL uurolglal, s B4 Aol dt
20 WiaT 1-3m, A58 25-40%0]9ich. 2ARLe] o
WA NSRS Fekel HH, sl Afol oF 140m= EiE 3. ZAFR 9 classification X ordination
= sfigoll IRt A5 FEfe] Abdollen, wESo
= TH8=Y 5ol ASshHA AulE oF 80%, ofuls 187 ZARFo] tsle] TWINSPANO]| 2]3t classification
Sole 25 AL R URE S5HHA AlT]go] of A AASHITE AllE A (level 1) Alldivisionof| A= 7
Ct(-) |
Level 1
So, Fs(-) Ps(+)
Level 2
Lg() Em(-)
Level 3
15,17 11,12,13, 14 6,7,8,9,10 1, 16,18 2,3,4 5

Figure 3. The dendrogram of classification by TWINSPAN using eighteen plots in Taejongdae, Busan

City, Korea

(Ct: Carpinus tschonoskii, So: Styrax obassia, Fs: Fraxinus sieboldiana, Ps: Platycarya strobilacea, Lg:

Lindera glauca, Em: Elaeagnus macrophylla

)
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Figure 4. DCA ordination of eighteen plots in Taejongdae,
Busan City, Korea
(Pt: Pinus thunbergii, Qs: Quercus serrata, Ct:
Carpinus tschonoskii)
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Table 3. Importance percentage of woody species by the stratum in each community of Tagjongdae, Busan City, Korea

Community 1' Community ' Community IT' Community V'

Setentfic name ¢ v ¢ MM ¢ v ¢ Mic v s M v s M
Pinus thunbergii 87.0 6.2 - 456 641 6.3 - 341 505 2.1 - 259 399 - - 200
Smilax china - - - - - - - - - - 4.7 0.8 - - - -
Platycarya strobilacea - - - - 1.3 2.5 - 1.4 - - - - 7.0 1.3 - 40
Carpinus tschonoskii - - - - 4.0 7.7 0.4 4.6 - - - - 1427 185 04 27.6
Carpinus turczaninovii - - - - - 1.8 0.1 0.6 - - - - - - - -
Quercus variabilis 0.6 0.5 - 0.5 2.5 1.8 0.1 1.9 - - - - - - - -
Quercus aliena - - - - - - - - 1.8 - - 0.9 - - - -
Quercus serrata 10.7 9.4 0.6 86 194 9.1 04 1281477 110 05 276 43 - 05 22
Zelkova serrata - - - - 2.7 3.2 0.2 24 - - - - 2.1 3.0 1.4 2.3
Celtis choseniana - - - - - - - - - - - - - 1.5 - 0.5
Celtis sinensis - - - - - - - - - - - - - 33 - 1.1
Morus bombycis - - - - - - - - - - - - - 1.6 0.2 0.6
Lindera erythrocarpa - - - - - - - - - - - - 1.8 4.5 4.4 3.1
Cinnamomum japonicum - - - - - - - - - - - - - 2.1 24 1.1
Prunus sargentii 0.6 1.2 - 0.7 2.7 2.9 1.2 2.5 - - - - - 143 0.8 4.9
Sorbus alnifolia 04 65 07 25 32 200 0.6 8.4 - 8.9 1.4 32 - 153 0.9 52
Rhus sylvestris - - - - - - - - - 0.8 2.6 0.7 - - - -
Euonymus oxyphyllus - - - - - - - - - - - - - 1.6 0.3 0.6
Euscaphis japonica - 0.3 22 0.5 - 1.3 1.4 0.7 - - - - - 2.7 0.8 1.0
Meliosma oldhamii - - - - - - - - - - - - 22 - - 1.1
Eurya japonica - 587 125 216 - 215 1.8 7.5 - 721 28.8 288 - 3.7 1.4 1.5
Elaeagnus glabra - - - - - - - - - - - - - 1.5 0.1 0.5
Elaeagnus macrophylla - - - - - - - - - - - - - 1.4 1.0 0.6
Hedera rhombea - - - - - - - - - - - - - - 4.4 0.7
Fatsia japonica - 0.4 2.0 0.5 - - - - - - - - - 6.3 3.0 2.6
Ardisia japonica - - 105 1.8 - - 4.7 0.8 - - 319 53 - - - -
Styrax obassia - - - - - 2.8 - 1.0 - - - - - - - -
Styrax japonica - 9.7 0.1 3.2 0.3 133 0.8 4.7 - 4.2 - 1.4 - 9.1 0.7 3.1
Fraxinus mandshurica - - - - - - - - - - - - - 2.1 - 0.7
Fraxinus sieboldiana - - - - - - - - - - 3.0 0.5 - - - -
Ligustrum japonicum - 2.2 8.1 2.1 - - - - - - - - - - - -
Ligustrum obtusifolium - - - - - - - - - - - - - 1.3 0.8 0.6
Trachelos.permum. asiaticum ) - 410 6.8 ) - 730 122 ) ) ) ) ) - 617 103

var. intermedium

Callicarpa japonica - - - - - - - - - - - - - 0.7 2.5 0.6
Viburnum wrightii - - - - - - - - - - 3.0 0.5 - - - -
Viburnum erosum - 0.1 2.5 0.5 - - - - - - 6.4 1.1 - - - -
Others 0.7 49 20.0 52 - 59 154 45 - 1.0 177 33 - 44 125 3.6
Total 1000 1000 1000 1000 : 1000 1000 1000  100.0 : 1000  100.0 1000  100.0 : 1000  100.0  100.0  100.0

: Community 1: Pinus thunbergii community, Comm. 1: P. thunbergii-Quercus serrata comm., Comm. II: Q. serrata-P.
thunbergii comm., Comm. IV: Carpinus tschonoskii-P. thunbergii comm.

> C: importance percentage in canopy layer U: importance percentage in understory layer, S: importance percentage in
shurb layer, M: mean importance percentage
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Table 4. DBH class distribution of major woody species of four communities by DCA in Taejongdae, Busan City,

Korea
Comm. Species name SH DI D2 D3 D4 D5 D6 D7 D8 D9 DI0O DIl DI2 Total
Pinus thunbergii 0 0 1 15 35 35 38 7 6 2 2 0 0 141
Quercus serrata 24 0 14 14 10 3 5 0 2 1 0 0 0 73
I Eurya japonica 252 1 173 95 17 3 0 0 0 0 0 0 0 541
Sorbus alnifolia 16 0o 13 17 2 0 0 0 0 0 0 0 0 48
Styrax japonica 4 0 9 14 8 1 0 0 0 0 0 0 0 36
Pinus thunbergii 0 0 0 1 7 9 15 22 15 10 10 6 4 99
Quercus serrata 100 0 1 6 6 12 11 5 6 2 2 0 0 151
I Eurya japonica 104 1 86 12 7 0 0 0 0 0 0 0 0 210
Sorbus alnifolia 32 0 7 20 20 11 2 0 0 0 0 0 0 92
Styrax japonica 44 0 13 25 8 1 0 0 0 0 0 0 0 91
Quercus serrata 8 0 1 6 6 13 8 3 1 0 0 0 0 46
I Pinus thunbergii 0 0 0 4 2 3 8 2 2 3 0 1 0 25
Eurya japonica 132 1 80 55 7 1 0 0 0 0 0 0 0 276
Sorbus alnifolia 12 0 6 7 0 1 0 0 0 0 0 0 0 26
Carpinus tschonoskii 8 0 3 4 1 5 5 3 3 1 2 0 0 35
Pinus thunbergii 0 0 0 0 0 1 1 1 0 2 2 2 2 11
v Sorbus alnifolia 24 0 3 3 1 0 0 1 0 0 0 0 0 32
Prunus sargentii 16 2 0 1 0 0 1 1 0 0 0 0 0 21
Platycarya strobilacea 4 0 2 0 0 0 0 3 0 0 0 0 0 9

* DI: <2cm, D2: 2~6¢cm, D3: 7~11cm, D4:
D10: 42~46cm, D11: 47~51cm, D12: 52cm>
* Plant community names are referred from Table 3

12~16¢cm, D5: 17~21em, D6: 22~26¢m, D7: 27~31cem, D8: 32~36¢m, D9: 37~41cm,
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Table 5. Age of the four plant communities in
Taejongdae, Busan City, Korea

DBH Height Age

Comm. Scientific name (cm) (m)  (year)
Pinus thunbergii 26 18 38
P. thunbergii 18 15 41
[ P. thunbergii 25 15 55
Quercus serrata 12 9 30
Q. serrata 24 15 59
P. thunbergii 23 17 35
P. thunbergii 21 15 55
i P. thunbergii 22 17 59
P. thunbergii 43 17 71
Q. serrata 26 16 55
Carpinus tschonoskii 30 15 53
Q. serrata 25 15 37
m Q. serrata 25 15 53
P. thunbergii 26 15 45
P. thunbergii 31 15 60
Y P. thunbergii 44 18 72
Carpinus tschonoskii 26 15 50

* Plant community names are referred from Table 3
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Table 5. Similarity index(%) between communities by
DCA in Taejongdae, Busan City, Korea

Community I I m
I 68.3
I 65.5 54.0
Iy 40.0 56.8 31.2

* Plant community names are referred from Table 3
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Table 6. Species diversity of each plot of community classified by DCA in Taejongdae, Busan City, Korea

(Unit: 400 m)

Community Plot H'(Shannon) J'(evenness) D'(dominance) H'max
1 0.9657 0.7693 0.2307 1.2553

2 0.8943 0.5839 0.4161 1.5315

| 5 1.0051 0.6509 0.3491 1.5441
16 0.8640 0.6181 0.3819 1.3979

18 1.3986 0.8987 0.1013 1.5563

6 0.3821 0.2586 0.7414 1.4771

7 0.1731 0.1330 0.8670 1.3010

8 0.4961 0.3392 0.6608 1.4624

I 9 0.2575 0.1761 0.8239 1.4624
13 0.2077 0.1420 0.8580 1.4624

14 1.1374 0.9061 0.0939 1.2553

15 0.5221 0.3468 0.6532 1.5051

17 1.1885 0.7826 0.2174 1.5185

m 3 0.8250 0.5764 0.4236 1.4314
4 1.0042 0.7718 0.2282 1.3010

10 0.6986 0.4730 0.5270 1.4771

v 11 0.3834 0.2445 0.7555 1.5682
12 0.3436 0.2225 0.7775 1.5441

* Plant community names are referred from Table 3
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