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Vegetation Succession and Vegetation Management of the
Pinus densiflora S. et Z. Forest in the Beopjusa Area,
Songnisan National Park™

Kyong-Jae Lee”, Kyong-Seok Ki’, Jin-Woo Choi*
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ABSTRACT

This study is to establish a management method for conservation through comparison and analysis on
vegetation structures of Pinus densiflora forest around Beopjusa area for past 17-year. The spatial range of the
study was 3.6km’ from maintenance office to Beopjusa area. The analysis results of the actual vegetation showed
that the ratio of vegetation were composed of 64.7% of Pinus densiflora forest, 3.2% of mixed forest of P.
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densiflora and deciduous broadleaf trees and 5.9% of deciduous broadleaf tree community out of overall area,
360ha. The type of P. densiflora forest were categorized into four communities; community having high
potential of succession, community having low potential of it, the community being in the process of succession
and community being in the process of natural selection. The succession tendency was in order of the
community having low potential of succession(P. densiflora forest), having high potential of it(P. densiflora
forest which is deciduous broadleaf trees are dominating in sub-canopy layer), being in the process of
succession(P. densiflora-Prunus sargentii and P. densiflora-Quercus serrata community) and being in the
process of natural selection(Q. serrata-P. densiflora and Q. aliena-P. densiflora community). In terms of
vegetation management, P. densiflora forest having high potential of succession was needed to remove
deciduous broadleaf trees in the sub-canopy layer and the community being in the process of succession was
required to be pruning the branch in the canopy layer. Lastly, the community being in the process of natural
selection was suggested to let it be in succession, since it is hard to be in the status of P. densiflora Forest.

KEY WORDS : IMPORTANCE PERCENTAGE, VEGETATION STRUCTURE, ACTUAL VEGETATION,
NATURAL SELECTION, DECIDUOUS BROADLEAF TREES
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Figure 1. The location map of the survey site in the
Beopjusa area, Songnisan National Park
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Figure 2. The location map of the survey plots of
Pinus densiflora community in the Beopjusa
area, Songnisan National Park
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Table 1. Area and percentage of Actual vegetation type
in the Beopjusa area, Songnisan National Park

Type Area(m’) Ratio(%)
1. Pinus densiflora forest 2,335,670 64.7
2. P. densiflora-Quercus serrata forest 52,732 1.5
3. P. densiflora-Prunus sargentii forest 26,362 0.7
4. P. densiflora-Zelkova serrata forest 1,519 0.1
5. P. densiflora-Abies holophylla forest 7,963 0.2
6. Q. serrata-P. densiflora forest 12,032 0.3
7. Q. dliena-P. densiflora forest 15,021 0.4
8. Q. serrata forest 159,187 4.4
9. Q. serrata-Castanea crenata forest 12,174 0.3
10. Q. acurissima forest 5,057 0.1
11. Salix koreensis forest 29,606 0.8
12. Deciduous broad-leaved forest 9,358 0.3
13. 4. holopgylla forest 13,790 0.4
14. 4. holopgylla-P. koraiensis forest 3,983 0.1
15. Larix leptolepis forest 1,425 0.1
16. P. koraiensis forest 4,690 0.1
17. Robinia pseudo-acacia forest 4,180 0.1
18. rl:/l:og;eiplzlcai?:d with landscape 89,076 25
19. Farm 127,127 3.5
20. Lawn fields 35,418 1.0
21. Grass land 24,539 0.7
22. Unpaved yard 3,843 0.1
23. Water 181,000 5.0
24. Park facility 43,038 1.2
25. Temple 55,877 1.6
26. Urbanized area 246,128 6.8

Total 3,607,743 100.0
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.- Legend
1. Pinus densifiora forest
~ 2.P. densiflora-Quercus serrata_forest
- 3.P. densiffora-Prunus sargentii forest
'\ 4. P. densiflora-Zelkova serrata forest
5. P. densifiora-Abies holophylla  forest
6. Q. serrata-P. densifiora forest
7. Q. aliena-P. densifiora forest
i 8.Q.serrata forest
i 9. Q. serrata-Castanea crenata forest
-1 10. Q. acurissima_forest
2+ ] 1. Salix koreensis forest
¢ 1+1 12. Deciduous broad-leaved forest
|
|

'\ 13.A. holopgylla forest
"7 | 18. A. holopgytia-Pinus koraiensis forest
15. Larix feptolepis forest
16. P. koraiensis forest
17. Robinia pseudo-acacia forest
< 18. The area planted with landscape woody species
4 19, Farm
. 20. Lawn fields
21, Grass land
+ -1 22. Unpaved yard
L 23 Water
¢ 24. Park facility (Nature trail)
% 25. Park facility (Trail)
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26. Park facility (Office) *‘
i 27, Temple
“I 28. Urbanized area(Residential area) o
: 29. Urbanized area(Mixed Residential and Commercial area) |
i 30. Urbanized area(Commercial area) o
31. Urbanized area(Administrative machinery)
‘i 32 Urbanized area(Sports facility) b
‘| 33. Urbanized area(Construction site) ;

{ 34. Urbanized area(Road)

Figure 3. Actual vegetation map in the Beopjusa
area, Songnisan National Park
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Table 2. General description of the physical features and vegetation of the surveyed plots

Community I il
Plots number 23 24 27 7 9 10 11 12 13 25 26 34 35 36 37 38 39 40 41
N75 N80 N80 N50:N40 N60 N70 N60 N70 N60 N65 N45 N55 N50 N55 N35 N30
Aspect WowW W W W w OWSOW W w w W w W W W W W W
Slope(®) 13 7 15 15:27 30 33 15 20 8 7 5 7 7 5 4 5 5 5
Plot area(m') 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400
Height(m) 18 18 20 29 .28 28 20 21 21 18 18 24 20 24 24 22 21 21 22
Canopy Mean DBH(cm) 50 50 40 60 55 55 33 33 32 40 40 50 60 60 50 45 50 50 50
Cover(%) 75 75 80 65:85 8 80 8 80 80 75 75 75 75 75 15 715 75 70
Under Height(m) 8 8 10 8 9 8 8 8 6 7 7 10 10 8 g8 10 10 10 10
story Mean DBH(cm), 10 10 12 6 6 6 5 5 7 10 10 10 10 10 10 12 10 8 10
Cover(%) 80 8 80 70:60 60 50 50 50 8 8 70 70 70 70 70 80 80 70
Shrup | Heighttm) 22 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Cover(%) 30 50 50 20 10 10 15 20 15 30 30 90 50 60 S50 40 50 30 40
Table 2. (Continued)
Community m v \Y VI il
Plots number 1 2 3 4 14 15 16 17 18 22 28 29 30 33 8 31 32 5 6 19 20 21
Aspect N30 N30 N30 N10 N90 N90 . N20 N60 N65 N50 N55 N65 N60 N40 N45 N50 N60 N60 N45 NSO N60
W W W W W W W W W W W W W W W W W W W W W
Slope(®) 30 30 35 28 27 17 30 32 17 3~1512 12 12 5 30 8 8 15 12, 3 3 3
Plot area(m’) ;400 400 400 400 400 400 400 400 400 : 400 400 400 400 400400 400 400 500 400400 400 400
Heighttm) 124 24 24 22 22 17 19 20 16 18 22 23 23 24 28 23 24 26 26 18 18 15
Canopy Mean DBH(cm) 35 40 35 45 50 35 45 40 55:50 45 45 45 50 (SO 45 45 55 55 50 50 25
Cover(%) 18 8 8 70 8 70 75 75 70 80 80 8 80 7070 80 8 70 70 8 80 85
Under | Heighttm) 15 14 14 14 10 6 12 8.7 7 8 8 8 8 8 8i7 6 1 8 6
story Mean DBH(cm) 18 16 12 8 7 6 12 9 8 10 10 10 10:6 10 10 4 4 10 10 10
Cover(%) 40 40 50 50 60 60 20 45 45 70 8 80 8 50 70 70 50 i 60 60 70 80 60
Heighttm) ' 2 2 2 2 2 2 2 2 2.2 2 2 2 22 2 2.2 2.2 2 2
Shrub
Cover(%) 120 20 15 15 30 40 10 10 10 20 50 40 70 60 15 30 90 (20 30 80 90 80
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Table 3. Mean importance percentage of the woody plants by the stratum in seven Pinus densiflora community
types in the Beopjusa area, Songnisan National Park

ommunity Type 1 il
Species Name 23 24 27 17 9 10 11 12 13 25 26 34 35 36 37 38 39 40 41
Pinus densiflora 46.5 44.4 464 51.0 39.7 51.0 50.0 51.3 45.8 50.0 50.0 50.0 46.8 50.0 46.3 45.1 53.1 35.8 50.0
Prunus sargentii - 49 29 28:108 93 57 74 84 76 98 - 81 53 50 139 44 45 109
Quercus serrata 37 60 59 - 66 41 36 7.6 88 46 75 12.8 9.0 55 16.7 149 16.1 223 54
Q. variabilis - - - - - - 26 - - - - - - - - - - - -
Carpinus cordata - - - 31 - - - - - - - - 57 103 - - - - -
Fraxinus rhynchophylla - - - 39 - - - 23 38 - - - - - - - - 23 -
Acer pseudo-sieboldianum 1215 62 7.9 29.0 24.7 114 - - - 56 48 108 57 96 80 - 42 104 22
Q. mongolica - - 21 - - - 72 - 34 28 - - - - - - - - -
Others - - - - - - - - - - - - 244 134 21.8 200 9.1 197
Table 3. (Continued)
mmunity Type m 1% A% VI VI
Species Name 1 2 3 4 14 15 16 17 18 22 28 29 30 33 8 31 32:5 6 19 20 21
Pinus densifiora 475 50.0 474 50.4 509 37.8 50.0 50.0 355 42.6 28.1 38.9 383 41.6 152165 2381182 12.7 - - -
Prunus sargentii 29.1 30.8 26.0 25.4 15.0 17.2 225283 21.2: - 50 21 - 27 :55 24 27:25 3. - - -
Quercus serrata - - - - 151 85 - - 44117276214 148 9.6:34.8349275!11.7 - - 321 -
Q. dliena - - - - - - - - - - - - - - - - - 21.5373:365 - -
Q. variabilis - - - - 25 66 - - - . - - - - - . - - - - - -
Carpinus cordata - - - - - - - - 2815047 70119 74 - 108 7035 - 1134217442
Zelkova serrata - - - - - - - - . - - - - - - - - - - i15.1 10.6 3.1
Fraxinus rhynchophylla - - - - 25 24 67 52 - - - - - - 22 - - 126 - i36 - 41
Acer pseudo-sieboldianum 22 - - 82 - - 24 - 139100113 149122 10.2:125.0 20.3 17.0:25.9 24.3:84 5.7 438
A. mono - - - - - - - - - - - - 21 - - - - - - - 76 -
Q. mongolica - - - 32 - - - - - - - - - - - - - - - - - -
Cornus controversa - - - - - - - - - - - - - - - - - 140 31:23 - 212
Others 163228 182109 73 298 13.2 44 13.7.11.0 19.1 45 193 234.24.7 3.6 244:33 13.7:12.4 38.1 28.4
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Table 4. Importance percentage of the woody plants by the stratum in seven community types

Commuity Type I i il v

Species Name ¢ v Moo MOocU s MUt s M
Rhus trichocarpa - 64 35 27 - 53 30 23 - 06 17 05 - 13 306 039
Stepganandra incisa - - 04 01 - - 23 04 - - 70 12 - - 22 04
Quercus variabilis - 08 05 04 - 25 09 10

Carpinus cordata - 63 23 25 - 12 07 05 - 09 - 03 - 224 108 93
Acer palmatum - 26 34 14
Parthenocissus tricuspidata - - 14 02 - - 62 10 - - 37 06
A. pseudo-sieboldianum - 316 107 123 - 131 54 53 - 44 73 27 - 321 46 115
llex macropoda - 102 - 34 07 09 06 07 - 08 - 03 - 10 07 04
Fraxinus rhynchophylla - 12 33 09 - 14 36 1.1 - 35 59 21 - 04 62 12
Castanea crenata - 31 - 1.0 - 34 10 13 - 1.1 03 04 - 29 03 190
Prunus sargentii - 101 08 35 08 202 20 75 52 640 09 241 - 60 03 20
Lindera obtusiloba - - 42 07 - 03 47 09. - 03 82 15 - - 1.8 03
Pinus densiflora 947 - 04 474 967 15 02 489 938 03 02 470 751 - - 375
F. sieboldiana - 120 247 8.1 - 49 166 44 - 07 12 04 - 10 31 09
Q. mongolica - 25 02 09 - 35 05 13 - 2.4 - 0.8
Sasa borealis - - 65 11 - - 04 01 - - 07 01 - - 139 23
Q. serrata 53 54 04 45 15 255 38 99 - 90 77 43 249 146 18 176
Styrax obassia - 27 11 11 - 54 21 21 - 06 - 02 - 64 34 27
Euonymus oxyphyllus - 19 13 038 - 13 11 06 - - 03 006 - 30 45 17
Rhododendron schlippenbachii - 0.8 197 3.6 - 1.6 86 19 - 04 26 05
Sorbus alnifolia - 40 54 22 - 50 23 21 - 22 44 15 - 57 28 24
E. alatus for. ciliato-dentatus - - 02 60 - - 1.8 03 - - 97 16 - 02 20 04
others - 1.8 135 29 03 46 326 71 10 40 403 86 - 26 324 63

* a: importance percentage in canopy layer, b: importance percentage in understory layer, ¢: importance percentage in shurb layer,
d: mean importance percentage

Table 4. (Continued)

Community Type Vv Vi Vi

Species Name c v s M ¢ v s M ¢ v s M
Quercus aliena 58.2 - - 29.1 342 - 04 172
Rhus trichocarpa - 4.9 - 1.6 - 0.7 - 0.2
Acer mono - - 0.7 0.1 47 09 14 29
Carpinus cordata - 123 8.5 55 - 74 - 25 100 441 134 219
Zelkova serrata - 0.6 - 02 194 34 30 113
Parthenocissus tricuspidata - - 2.5 0.4 - - 84 14
A. pseudo-sieboldianum - 453 201 18.5 - 526 47.0 254 - 165 5.0 63
Pyrus pyrifolia - 29 - 1.0
Fraxinus rhynchophylla - 1.7 4.1 1.2 - 47 3.8 22 - 67 15 25
Prunus sargentii - 114 - 38 - 9.5 - 32
Pinus densiflora 37.6 - - 188 302 - 25 155
F. sieboldiana - 0.9 1.0 0.5 - 35 9.8 2.8

Callicarpa japonica - - 1.3 0.2 - - 120 20 - - 19 03
Sasa borealis - - 20.0 33 - - 144 24
Q. serrata 62.4 - 6.8 324 116 12 - 62 236 - - 11.8
Styrax obassia - 113 0.6 39 - 1.2 - 0.4 - 09 14 05
Euonymus oxyphyllus - 1.5 4.8 13 - 1.1 95 53
Rhododendron schlippenbachii - 0.8 5.5 12

Cornus controversa - 10.8 - 3.6 81 46 22 60
Sorbus alnifolia - 6.9 4.4 3.0 - 7.3 - 2.4

Celtis sinensis - 60 356 29
E. alatus for. ciliato-dentatus - - 2.6 0.4 - - 2.5 04 - 03 107 19
others - 3.1 17.0 39 - 06 224 39 - 26 210 44

* a: importance percentage in Canopy layer, b: importance percentage in Understory layer, ¢: importance percentage in shurb layer,
d: Mean importance percentage
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Table 5. Analysis of the number of species and individuals of the seven Pinus densiflora community types in
Beopjusa area, Songnisan National Park(Unit: 400 m)

Community No. of Species No. of individual
Type Canopy Understory Shrub Total Canopy Understory Shrub Total
1 2 12£2 19+3 24+4 11£2 59+£2 359+134 429+131
il 11 14+4 2047 2547 1247 85+30 3094155 407+150
m 241 8+3 1243 18+4 13£3 4049 120+74 173473
v 342 11£2 2445 29+5 1446 5748 196£79 267+68
Y 2 11+0 14+6 1945 9+1 76123 159+80 244+59
VI 2+1 10+1 8+2 162 7+2 7248 84420 162423
VI 240 114 1745 2245 541 58+5 231498 294493
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Table 6. The age of tree of Pinus densiflora community in Beopjusa area, Songnisan National Park

Pinus densiflora community type Community Name Species H(m) I()c?nI;I 1\};:5 aiih?f lt\jlzean
P. densiflora community having low . Jo,idorg community  Pinus densifiora 21~32  48~68 111 90 100
potential of succession
P. densiflora community having high . : P. densiflora 19~27 18~74 109 42 83
gétential of suceession P densiflora community 0. serrcfa 12~19 22~77 95 42 69
P. densiflora- P. densiflora 13~27 25~64 88 35 69
P. densiflora community be in the Prunus sargentii community  Prunus sargentii  13~19 18~35 41 28 35
process of succession P. densiflora- P. densiflora 18~25 49~63 98 85 89
Quercus serrata community Q. serrata 15~23 25~57 104 73 94
Q. serrata- P. densiflora 23~25 58~70 97 82 90
P. densiflora community be in the - densiflora community Q. serrata 25~29 46~57 111 8 98
process of natural selection 0. aliena- P. densiflora 22~26 41~59 95 74 85
P. densiflora community 0. aliena 25 74 100 90 95
. Carpinus cordata 7~13  20~40 65 34 50
Deciduous broad-leaved community Deciduous broad-leaved Q. serrata 16 44 78 78 78

community

Cornus controversa 15 22 36 36 36
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Figure 4. The relationship between the age of tree
and DBH of Pinus densiflora community
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Figure 5. Comparison of growth increment between Pinus densiflora and competing trees in studied area
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Figure 7. Prediction of vegetation change based on
data for 17-years in the Beopjusa area,
Songnisan National Park
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Table 7. Direction and contents of vegetation management according to the type of Pinus densiflora community in

the Beopjusa area, Songnisan National Park

Pinus densiflora community Course of vegetation

Contents of vegetation management

Area(m’) Ratio(%)
type management
P. densiflora community having Landscape * Maintenance of nature vegetation management 4.801 02
low potential of succession maintenance and implementation of continuous mornitoring ’ '

P. densiflora community having
high potential of succession
P. densiflora community be in
the process of succession
P. densiflora community be in
the process of natural selection

Positive management

Negative management

Ecological succession =
maintenance

Removal of Quercus serrata and
Prunus sargentii in sub-canopy layer

Pruning of deciduous broad-leaved
tree competing with Pinus densiflora

Maintenance of succession process to
Deciduous broad-leaved community

2,330,869 95.1

Total

88,575 3.6
27,053 1.1
2,451,299 100.0
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Legend

1. Pinus densifiora community having low potential of succesion
2, P. densiflora community having high potential of succesion

3. P. densiflora community be in the process of succession

4. P. densiflora community be in the process of natural selection

Figure 8. The structure map of the Pinus densiflora
forest in the Beopjusa area, Songnisan
National Park
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