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Ecological Characteristics and Change for Fifteen
Years(1990~2004) of Plant Community Structure of
the Pinus densiflora S. et Z. Forest in Namsan, Seoul
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ABSTRACT

The purpose of this study is to provide data for conservation and ecological management of
Pinus densiflora forest by analyzing ecological characteristics and the change of Pinus densi-
flora community structure for fifteen years in Namsan(Mt.). The actual vegetation of Pinus den-
siflora forest was divided into total six types and fifteen detail types. According to the results
of TWINSPAN analysis of Pinus densiflora forest, there were fourty-four plots(unit: 400m*) and
it was classified into five community types. The dominant species were Pinus densiflorain can-
opy layer, Styrax japonicain the understory layer and Stephanandra incisa with Rhododendron
mucronulatum in the shrub layer. The index of shannon's diversity was from 1.5980 to 1.1485
per 400m’ and the range of species number was from seventeen to twenty-two. As a result of
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the change of Pinus densifloraforest structure, the importance percentage(I.P.) of Pinus densi
flora(1.P.: 77.9%—50.6%) was decreased, Styrax japonica(I.P.: 5.3%—22.6%), Prunus sargen-
tifll.P.: 1.5%—9.2%) and Stephanandra incisal.P.: 3.5%—7.7%) were increased for fifteen
years. Based on standard of 2,000m’ unit area, shannon's diversity changed 1.1719 into 0.8829
and species number changed thirty-four into twenty-one.

KEY WORDS : ACTUAL VEGETATION, IMPORTANCE PERCENTAGE, SHANNON'S DIVERSITY,
CHANGE OF PLANT COMMUNITY STRUCTURE
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Figure 1. The location map of the survey plots in the Namsan
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Table 1. General description of the physical features and vegetation of the surveyed plots

Community 1 il
Plots number 37 41 42 27 28 29 30 31 32 33 34
Aspect S55W NSOW S25W  S35W S30W  S40W  S50W  S55W  S40W  SS55W S7T0W
Slope(®) 17 18 20 13 11 13 13 9 14 17 17
Organic matter depth(cm) - - 10 10 9 7 8 - 6 8 -
Mineral soil depth(cm) - - 25 37 35 35 40 - 21 25 -
Soil pH 4.44 - 4.58 429 4.49 4.51 4.29 - 444 550 -
Soil organic matter(%) 3.54 - 1.70 422 1.77 1.84 4.29 - 2.38 434 -
Height(m) 14 11 12 10 15 15 10 14 i4 14 15
Canopy Mean DBH(cm) 25 18 25 18 20 20 18 17 20 22 20
Cover(%) 75 75 65 70 65 70 75 75 70 75 75
Height(m) 10 - - 4 4 5 3 3 5 - 8
Understory Mean DBH(cm) 10 - - 3 3 3 3 3 3 - 5
Cover(%) 70 - - 15 10 10 5 5 5 - 10
Shrub Height(m) 1.5 1.5 2.0 1.5 1.2 1.5 1.2 1.2 1.2 1.5 1.2
Cover(%o) 35 40 30 30 10 30 30 40 30 60 70
Table 1. (Continued)
Community I 1
Plots number 35 38 39 40 43 44 1 2 3 4 12
Aspect S20W S80E NS8OE S48E S30W S70W NBSE NB8SE NB8OE S20E S60E
Slope(°) 10 15 8 10 23 26 17 11 6 10 8
Organic matter depth(cm) 8 - - - - - - - 13 1 -
Mineral soil depth(cm) 26 - - - - - - - 31 10 -
Soil pH 453 536 4.83 441 - - - - 444 486 -
Soil organic matter(%) 211 3.88 347 1.97 - - - - 449 279 -
Height(m) 14 13 12 14 11 11 15 12 13 14 14
Canopy  Mean DBH(cm) 18 25 28 25 20 22 20 24 22 20 35
Cover(%) 70 85 80 85 80 65 60 50 60 70 55
Height(m) - 5 5 6 25 - 2 3 3 3 -
Understory Mean DBH(cm) - 6 8 8 2.5 - 2 3 3 3 -
Cover(%) - 20 15 50 20 - 15 20 30 30 -
Shrup | Height(m) 07 12 15 1.0 15 15 08 01 13 10 -
Cover(%) 10 85 80 30 60 60 10 20 10 40 -
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Table 1. (Continued)
Community I v
Plots number 15 26 36 5 6 7 8 9 10 11 13
Aspect SS8E  S40E S30W N72E N70E SI0E S52W S82W S82W N70W N46W
Slope(®) 21 18 17 21 8 13 17 6 14 26 10
Organic matter depth(cm) - - 10 35 6 - - - 3 4.5 3
Mineral soil depth(cm) - - 25 11 38 - - - 24 39.5 20
Soil pH - 407 557 461 453 - - - 582 441 438
Soil organic matter(%) - 640 211 415 361 - - - 122 177 286
Height(m) 14 12 14 13 12 10 7 5 6 13 7
Canopy Mean DBH(cm) 25 20 18 23 25 24 17 17 16 20 20
Cover(%) 65 80 70 65 75 60 85 85 80 85 50
Height(m) 6 3 - 8 - - - - 3 4
Understory Mean DBH(cm) 8 3 - 5 5 - - - - 5 12
Cover(%) 5 5 - 20 10 - - - - 40 5
Shrub Height(m) 03 1.2 1.0 0.9 1.0 0.9 0.1 0.1 0.8 1.5 0.5
Cover(%) 5 10 10 10 20 10 5 5 25 20 5
Table 1. (Continued)
Community v Vv
Plots number 14 16 17 18 19 20 21 22 23 24 25
Aspect SI0E S70E S68E S30E N55W  N40E NO3W N30E N40E N35E NI10OE
Slope(®) 12 4 23 18 15 19 19 14 12 8 18
Organic matter depth(cm) - 5 35 85 5 6 69 5 - - 10
Mineral soil depth(cm) - 42 16 12 14 25 14 30 - - 60
Soil pH - 4.51 4.30 4.17 4.32 6.30 435 428 - - 4.22
Soil organic matter(%) - 191 388 6.18 0.03 333 449 259 - - 3.88
Height(m) 12 14 13 7 12 10 10 10 9 9 6
Canopy Mean DBH(cm) 25 36 22 18 15 15 15 18 13 10 16
Cover(%) 75 40 75 70 75 65 70 70 80 80 80
Height(m) 7 7 - 4 5 5 4 4 4 5 3
Understory Mean DBH(cm) 12 12 - 12 4 5 3 4 3 4 4
Cover(%) 15 30 - 5 30 10 10 20 10 20 5
Shrub Height(m) 0.5 0.3 0.5 0.8 1.5 1.5 1.2 1.0 18 15 1.5
Cover(%) 1 1 1 5 20 25 20 10 50 35 10
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Table 2. Distribution ratio of actual vegetation and geomorphological structure Pinus densiflora

community in Namsan

. No. Area and Ratio Geomorphological structure
Division ; .
block  Area(m’)  Ratio(%) Slope(®) Altitude(m)  Aspect
Pd Pd 25 43,837 10.08 18.8+5.9 124.2+44 .5 SW
Pd(management) 18 146,380 33.67 19.0+2.8 138.2+36.2 SW/SE
Pd-Dbf Pd-Om 11 23,826 5.48 20.543.3 143.6+23.1 SE/SW
Pd-Ps 7 12,419 2.86 16.2+£2.5 103.5+17.7 SE/E
Om-Pd 9 11,641 2.68 16.743.1 133.24£32.9 SE/W
Dbf-Pd Ps-Pd 3 9,509 2.19 16.7+3.1 133.2+32.9 SW/E
Dbf-Pd 2 4,744 1.09 16.5+5.6 155.2+79.4 SW/E
Pd 29 143,634 33.04 16.5+3.8 133.9+40.6 S/E
P '?,'ged Pd(Pd planted in Understory) 9 18236 420 166433 13844315  SE/E
Ra(Pd planted in Understory) 2 1,655 0.38 18.0+8.0 120.7#23.9  W/SE
Pd-als Pd-Ra 3 2,060 0.47 12.243.3 96.7+23.1 SW/E
Pd-Als 3 9,281 2.14 20.5+4.4 114.0+15.3 E/W
Pr-Pd 2 3,661 0.84 19.940.8 137.0+£5.7 SW/W
Als-Pd Ra-Pd 2 1,403 0.32 16.9+£2.8 106.2+£33.7 E/SE
Pk-Pd 1 2,416 0.56 - - W
ZF A 126 434,702 100.00 - - -

* Pd : Pinus densiflora, Dbf : Deciduous broadleaf forest, Qm . Quercus mongolica, Sa : Prunus sargentii, Ra : Robinia pseudo-acacia,
Als : Afforested lands, Pr : Pinus rigida, Pk : Pinus koraiensis
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Legend
1. Pinus densiflora

2. P. densifloraimanagement!

3. P densijfloral’’ denstiflora planted In Understoryl
1. P densiflora — Quercus mongolica

5. P. demsifiora — Prunus sargentii

8. 7. densiflora — Rowvinia pseudo—acacia

7. P. densiflora — Avrtificial forest

1 8. Planted P. densiflora
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10. P. sargentii — P. densiflora

1. P, rigide - P. densiflora

13. R pseudo—acacia —~ P. densiflora

18. R pseudo—acacialP. densifiora plantad in Understoryl

15. P. koraiensi. P densiflora

Figure 2. Map of actual vegetation of the Pinus densiflora forest in Namsan
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Figure 3. Dendrogram of classification by TWINSPAN using forty-four plots in the Pinus
densiflora in the Namsan(Rc : Rubus crataegifolius, Rt : Rhus trichocarpa, Sa :
Sorbus alnifolia, Om : Quercus mongolica, Mb : Morus bombycis, Ps : Prunus
sargentii, Si : Stephanandra incisa, Sj @ Styrax japonica, Pk : Pinus koraiensis, Rm
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Table 4. Importance percentage of the woody plants by the stratum in five community types classified

by TWINSPAN
Community type 1 i it
Species ¢ v s M ¢ v s M ¢ U s M
Pinus koraiensis 12.50 48.33 4.20 23.06 82.53 13.05 - 4562
P, densiflora 86.68 - - 4334 - - - - 73.57 995 030 40.15
Quercus mongolica - - 539 090 - - - - - - - -
Morus bombycis - 493 079 1.78 - - - - - - - -
Stephanandra incisa - - 38 065 - - 3949 6.58 - - 1926 3.21
Sorbus alnifolia - - - - 056 1.64 149 1.08 - - - -
Rubus crataegifolius - - 895 149 - -~ 227 038 - - 13.85 231
Rosa muttiflora - - - - - - - - - - 129 022
Prunus sargentii - 097 695 148 889 16.01 5.13 1064 6.73 6.04 1.09 556
Lespedeza cyrtobotrya - - 046 008 - - - - - - - -
Robinia pseudo-acacia - 097 2.06 0.67 - - - - 148 441 9.65 1048
Zanthoxylum schinifolium - 1.00 13.75 2.63 - 090 221 067 - - 179 030
Rhus trichocarpa - - - - - 041 208 048 - - 023 0.04
Parthenocissus tricuspidata - - - - - - 651 1.09 - - - -
Rhododendron mucronulatum - - - - - - 214 036 - - - -
Styrax japonica - 2037 1588 9044 106 4396 162 1788 - 702 2444 2747
Callicarpa japonica - - 3.97 0.66 - - - - - - - -
Clerodendron trichotomum - - 318 053 - - - - - - - -
Juniperus rigida, Castanea Pinus koraiensis, P. rigida, Pin.u S koraiensis, P.
Others crenata, Quercus acutissima  Picea abies efc. total 48 rigida, Quercus

mongolica, Q. serrata eic.

etc. total 41 species species total 22 species

*a: Canopy layer importance percentage, b: Understory layer importance percentage, c: Shurb layer importance percentage, d: Mean importance
percentage

(Table 4. Continued)

Community type v \
Species c v s M c v s M’
P. densiflora 72.12 10.48 - 39.55 72.73 12.59 - 40.56
Juniperus rigida - - - - - 8.94 2.95 3.47
Alnus hirsuta - - - - - 0.78 - 0.26
Quercus mongolica 0.51 1.87 4.65 1.65 13.19 16.14 5.39 12.87
Stephanandra incisa - - 13.70 2.28 - - - -
Sorbus alnifolia 4.65 2.29 4.85 3.90 0.44 18.61 6.67 7.54
Prunus sargentii 9.38 10.94 0.69 8.45 5.41 15.36 2.02 8.16
Robinia pseudo-acacia 4.80 6.29 15.93 7.15 - - - -
Rhododendron mucronulatum - - - - - - 51.72 8.62
Symplocos chinensis for. pilosa - - - - - - 1.02 0.17
Styrax japonica 3.66 65.71 39.63 30.34 - 19.53 10.52 8.26
Pinus rigida, Euonymus alatus for.
Others ciliato-dentatus, Quercus serrata, Quercus serrata, Stephanandra incisa,
Lespedeza cyrtobotrya etc. total 20 Sorbus alnifolia etc. total 13 species

species
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Table 5. Various species diverse of the five
Pinus densiflora community types in
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Table 6. Analysis of the number of species and
individuals of the five Pinus densiflora
community types in the Namsan
(Unit: 400 m)

Community H

type

(shannon) J'(evenness) D(dominance) H'max

I 1.1485 0.8556 0.1444  1.3424
I 0.7883 0.7304 02696  1.0792
I 0.8036 0.8036 0.1964  1.0000
v 0.5980 0.7076 0.2924  0.8451
\ 0.8077 0.8464 0.1536  0.9542

Community No. of individual No. of
type Canopy Understory Shrub Total Species

I 34 15 228 277 22

I 22 7 280 309 12

m 15 38 84 137 19

v 38 2 112 152 17

v 25 25 192 242 19
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Table 7. Analysis of age of the five Pinus densiflora community types in the Namsan

. Size Age(year)
Division - - :
Indi.*  Heighttm) DBH(cm) Max Min Mode Mean

Pinus densiflora 128 45~16 9~44.5 124 17 48 393

Prunus sargentii 10 9~15 15~45 68 25 23 34.5

Others  Robinia pseudo-acacia 6 11~20 16~30 43 26 32 325
species  Ailanthus altissima 1 15 23 - - - 29
Salix koreensis 1 14 30 - - - 45

* Indi.: No. of individual
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Table 8. Analysis of annual growth of competitive condition tree for last two decades

Plot Community . Size Age Distance between
Al 1 growth
number  type Species Height(m) DBH(cm) (year) oo 8% trees(m)
7 v Pinus densiflora 13 27 76 0.9 6
Prunus sargentii 14 35 68 2.7
g v P.inus densiflora 9 22 73 0.5 35
Robinia pseudo-acacia 11 21 43 2.5
19 v Pinus densiﬂorfz 12 18.5 49 1.9 35
Quercus mongolica 11 33 43 2.6
37 I Pinus densiflora 13 23 50 34
3
Quercus serrata 12 25 34 4.1
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Table 9. Change of importance percentage of five plots for fifteen years in Namsan

Year 1990 1995 2000 2004
Species ¢ v s M ¢ Uvos MotV s M
Pinus rigida 14 - - 0.7 - - - - - - - - - - - -
P. densilora 9.8 885 - 779 869 449 - 584 875 209 - 507 802 316 - 506
Juniperus rigida - - 04 01 - 07 - 02 - 12 - 04 - - 02 01
Castanea crenata - - 01 - - - 03 01 - - 12 02 - - 23 04
Quercus mongolica - 45 11 17 - - 14 02 - 05 48 10 - 65 17 25
Cocculus triobus - - 38 06 - - 01 00 - - 29 05 - - - -
Stephanandra incisa - - 210 35 - - 634 106 - - 662 110 - - 459 77
Malus sieboldii - - - - - - - - - 03 - 01 - - - -
Sorbus alnifolia - - 04 01 - 03 08 02 - 04 12 03 - 35 17 14
Rubus crataegifolius - - 47 08 - - - - - - - - - - - -
Rosa multiflora - - 01 - - - 03 01 - - - - - - - -
Prunus sargentii 12 - 56 15 121 79 15 90 106 106 04 89 165 - 53 92
momowioni T T T T 7 030502 - o ..o
Lespedeza cyrtobotrya - - 115 19 - 03 23 05 - - 03 01 - - - -
Zanthoxylum - - 21 03 - 03 05 02 - - - - - o . .
schinifolium
Ailanthus altissima - 24 18 11 10 10 - 08 19 06 34 17 13 - 12 08
Rhus chinensis - - 25 04 - 03 04 02 - - - - - - 03 01
Rhus trichocarpa - - 46 08 - 30 23 14 - 40 25 17 - - 13 02
Celastrus orbiculatus - - 03 0.1 - - 1.7 03 - - 06 0.1 - - - -
Acer palmatum - - - - - - - - - - 05 01 - 70 18 26
Elaeagnus umbellata - - - - - - - - - - 04 01 - - - -
Parthenocissus - - - - - - 1102 - - - 06 - - 31 05
tricuspidata
Aralia elata - - 61 10 - - 09 02 - 07 21 06 - - 09 01
Symplocos chinensis 44 07 . 04 24 05 - 07 63 13 - - 19 03
for. pilosa
Styrax japonica - 45 226 53 - 399 164 160 - 598 42 206 2.1 514 267 226
Callicarpa japonica - - 1.2 02 - - 16 03 - - - - - - 31 05
Clerodendron - - 08 01 - 07 10 04 - 03 25 05 - - - -
trichotomum
Smilax china - - 0.1 0.0 - - 02 00 - - 03 01 - - - -
Crataegus pinnatifida,
Malus baccata,
Pyrus pyrifolia,
Salix preudo-lasiogyne, Quercus serrata,
Others Lespedeza thunbergii Rhododendron Smilax sieboldii Lindera obtusilobq .
@p. ©.1) var. in'ter‘media, szercus r.mfcronulatum, _ Robinia pseu do-acézcia Prunus padus, R(_)bzma
acutissima, Q. aliena, Robinia pseudo-acacia pseudo-acacia,
Maackia amurensis, Ligustrum obtusifolium

Robinia pseudo-acacia,
Cornus kousa,
Ligustrum obtusifolium
* a: Canopy layer importance percentage, b: Understory layer importance percentage, c: Shurb layer importance percentage, d: Mean importance
percentage
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Figure 4. Change of major species' MIP(mean
importance percentage) for fifteen
years

* Pd: Pinus densifiora, Ps: Prunus sargentii, §j: Styrax japonica, Si:
Stephanandra incisa
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Table 10. Change of diverse, species and individual of five plots for fifteen years in Namsan (Unit: 2,000 m#)

Year Diversity No. of Individual No. f)f
H'(shannon) J'(evenness) D{(dominance) = H'max (o U S Total Species
1990 1.1719 0.7652 0.2348 1.5315 150 25 720 895 34
1995 0.7071 0.5058 0.4942 1.3979 84 182 1,084 2,070 25
2000 0.8553 0.6469 0.3531 1.3222 85 175 816 1,046 21
2004 0.8829 0.6677 0.3323 1.3222 102 26 1,332 1,460 21

a: Canopy layer, b: Understory layer, c: Shrub layer
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