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Vegetation Structure of Abies holophylla Forest near Woljeong
Temple in Odaesan National Park’
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ABSTRACT

This research was aimed at looking into the vegetation structure of Abies holophylla forest distributed
between Iljumun of Woljeong Temple and Keumgang bridge in Odaesan National Park. It was found that
existed a total of 977 tree of Abies holophylla which are more than 20cm in DBH within the target site, and in
2006 when the survey was made, the number of fallen trees and poor growth trees was about 96, accounting
for 9.8% of all. The age of Abies holophylla ranged from 41 years to 135 years(11 ~ 82cm in DBH). The number
of Abies holophylla over 100cm in DBH was 8 and the largest Abies holophylla was 175cm in DBH and 31m
in height. Its density was 5.9 individuals per 400m’. As aresult of the analysis of the plant community structure
using the TWINSPAN classification, Abies holophylla was divided into four community types. Firstly, Pinus
densiflora-Abies holophylla community was predicted to vary into Abies holophylla community. In case of
other three other communities, 4bies holophylla communities were predicted to compete with deciduous
broadleaf trees, such as Tilia amurensis and Acer pictum subsp. mono. Abies holophylla forest adjacent to
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Woljeong Temple of Odaesan National Park has a high value as sustainable resources for culture, landscape and

tourism. Thus, it is necessary to clarify the reason for the incidence of poor growth trees and fallen trees among

all trees of Abies holophylla and take counter-measures against it for the preservation and management of Abies

holophylla forest. In addition, a more aggressive managrment like getting rid of the deciduous broadleaf trees,

such as Tilia amurensis and Acer pictum subsp. mono, which appear mostly on understory layer or shrub layer

within Abies holophylla, and continuous management is also needed for the young trees of Abies holophylla

which are feared to be pressurized outside from their neighboring trees because their initial growth after

germination is very slow.

KEY WORDS : DBH, TWINSPAN, CONSERVATION AND MANAGEMENT
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Figure 1. The location of survey plot for distribution
of Abies holophylla
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Figure 2. The location of survey plot for vegetation
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Table 1. DBH class distribution of Abies holophylla near Woljeong Temple in Odaesan National Park

DBH class Good tree Poor tree Fallen tree Total

Indi. Ratio(%) Indi. Ratio(%o) Indi. Ratio(%) Indi. Ratio(%)

20~30cm 164 16.8 6 0.6 5 0.5 175 17.9
30~40cm 151 15.5 4 0.4 11 1.1 166 17.0
41~50cm 168 17.2 11 1.1 6 0.6 185 18.9
51 ~60cm 146 14.9 9 0.9 10 1.0 165 16.9
61~70cm 143 14.6 9 0.9 4 0.4 156 16.0
71~80cm 57 5.8 8 0.8 5 0.5 70 7.2
81~90cm 41 4.2 3 0.3 2 0.2 46 4.7
91~100cm 5 0.5 1 0.1 0 0.0 6 0.6
more than 100cm 6 0.6 1 0.1 1 0. . 8 0.8
Total 881 90.2 52 53 44 4.5 977 100.0
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Figure 3. The distribution of Abies holophylla near Woljeong Temple in Odaesan National Park
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Table 2. Importance percentage of each plot related community groups of Figure 4

Species ! 1 m Al

C U S M C U S M cC U S M C U S M
Abies holophylla 63.25 41.46 15.87 48.09 56.67 34.10 3.25 40.24 95.81 23.41 10.58 57.47 23.36 46.57 18.91 30.36
Pinus densiflora 301 000 000 151 0.0 000 000 000 197 0.00 000 099 7461 297 0.00 383
P. koraiensis 10.34 549 0.00 7.00 0.00 0.00 0.05 0.01 0.00 0.00 000 0.00 000 0.1 0.00 0.17
Acer pseudosieboldianum 0.00 12.85 13.67 6.56 0.00 7.13 7.61 3.65 0.00 895 17.72 594 0.00 6.08 4.14 2.72
A. pictum subsp. mono 000 6.05 058 2.11 6.66 13.66 1.16 8.08 1.48 12.87 591 6.02 0.00 534 1.06 1.96
A. triflorum 2.10 3.66 067 238 6.50 11.15 020 7.00 0.00 3.61 213 1.56 0.00 143 0.00 048
A. barbinerve 000 1.18 321 093 0.00 296 368 160 074 1356 7.51 6.14 0.00 022 036 0.13
Ulmus macrocarpa 885 0.00 0.14 445 18.04 1.25 093 959 0.00 132 037 050 0.00 4.12 0.00 1.37
Quercus mongolica 696 697 0.00 580 323 831 0.10 440 0.00 0.16 1.02 022 0.00 021 0.06 0.08
Q. serrata 550 440 0.00 422 153 000 0.18 08 0.00 000 052 0.09 0.00 450 0.00 1.50
0. variabilis 0.00 7.69 0.61 267 120 000 0.00 0.60 0.00 0.00 0.00 0.00 0.00 021 0.00 0.07
Tilia amurensis 0.00 236 041 086 0.62 565 031 225 0.00 1327 1.16 462 0.00 0.93 0.00 031
Cornus controversa 0.00 218 1.55 0.99 000 12 053 049 0.00 123 000 041 1.07 522 042 235
Fraxinus vhynchophylla 0.00 0.00 477 0.80 1.00 0.00 1.10 0.68 0.00 0.81 2.86 0.75 0.00 098 157 0.59
Staphylea bumalda 0.00 0.00 2.00 033 000 1.65 339 112 000 0.17 273 051 0.00 041 36.54 6.23
Sasa borealis 0.00 0.00 2534 422 0.00 0.00 61.89 1032 0.00 0.00 4.05 0.68 0.00 0.00 0.00 0.00
Schisandra chinensis 0.00 0.00 0.00 0.00 0.00 0.00 121 020 0.00 0.00 12.71 2.12 0.00 0.00 13.11 2.19
Morus bombycis var. bombycis 0.00 0.00 2.84 047 0.00 094 0.18 034 0.00 276 0.88 1.07 048 091 0.88 0.69
others 0.00 571 2835 6.66 4.51 11.9714.24 867 0.00 17.8929.88 10.96 0.48 19.44 22.98 10.56

* C: Canopy Importance percentage, U: Understory Importance percentage, S: Shrub Importance percentage, M: Mean
Importance percentage
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Figure 4. The pathway of sub-division into grouping of Abies holophylla forest near Woljeong Temple by
TWINSPAN

* SB: Sasa borealis, UM: Ulmus macrocarpa, EO: Euonymus oxyphyllus, RO: Rubus oldhamii, PK: Pinus koraiensis, TA:
Tilia amurensis, KS: Kalopanax septemlobus
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Table 3. The number of individual of Abies holophylla and other species per 400m: near Woljeong Temple in

Odaesan National Park

. 2006 1998 1997
Species
Canopy Understroy Shrub Canopy Canopy
Abies holophylla 6.1 8.0 71.6 83 8.0
Other species 5.5 21.8 441.2 2.4 124

* 19989 Are: 3AZ Z(2001), 19979 A2: JESF AT 4(1997)
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Figure 5. The DBH class distribution of major tree species of four plant communities by TWINSPAN

**D2: 2<DBH<7, D3: 7<DBH<12, D4: 12<DBH<17, D5:17<DBH<22, D6: 22<DBH<27, D7: 27<DBH<32, D8: 32<DBH<37,
D9: 37<DBH<42, D10: 42<DBH<47, Di1: 47<DBH<52, D12: DBH=52

Table 4. Various species diversity of four plant communities classified by TWINSPAN

(unit area: 1,200 m*)

Community H'(shannon) Simpson’ J'(evenness) D'(dominance) H'max
I 1.1042 6.1337 0.8370 0.6679 0.3321 1.6532
il 1.1542 6.9648 0.8564 0.6981 0.3019 1.6532
m 1.2651 10.2871 0.9028 0.7652 0.2348 1.6532
IV 1.1092 5.6240 0.8222 0.6373 0.3627 1.7404

* P.LE. = the Probability of Interspecific Encounter
* Shannon's diversity index uses logarithms to base 10
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Table 5. The similarity indices between four plant
communities classified by TWINSPAN

Community I I il
il 69.12 - -
il 66.95 61.91 -

v 44.69 43.19 46.95
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Table 6. The age and the number of standard tree in
Abies holophylla forest near Woljeong

Temple
Community Indi. Age(year) DBH(cm)
Abies holophylla 47 41~135 11~—82
Pinus densiflora 9 38~100 17~32
Ulmus macrocarpa 5 32~122 18~24
Tilia amurensis 3 32~97 11~44
Quercus mongolica 2 52,94 42, 68
Acer pictum subsp. mono 2 54, 94 35, 41
Prunus maackii 1 63 22
Pyrus ussuriensis var. ussuriensis 1 82 41
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Figure 6. The relationship between Age and DBH of
Abies holophylla
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