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ABSTRACT

This study was executed to analyze the vegetational landscape structure and administration planning
of Heonin Royal Tomb forest by three kinds of ordination techniques (PCA, RA and DCA) and comparison
of the couple photographs between 1920s and 1980s. Seventeen sites in the recreation area and fifteen
sites in the protective area were sampled with clumped sampling method in June 1988 and five quadrats
were examined in each site. Environmental impact grade 3, 4 and 5 area covered 56.4% of the surveyed
area and these area should be restored by the input of human energy. Pinus densifore community of
actual vegetation covered 84%, Alnus jeponica 24.2% and Quercus community 40.9% of the total area.
And the afforested vegetation of Pinus koraiensis and Pinus rigide covered 23.19%. The recreation area
was divided by P. densiflora, P. densiflora — Quercus aliena, A. japonica— Q. aliena, A. jeponica and the
protective area by Q. acutissima, Q. aliena, A. japonica — Q. aliena. DCA ordination showed that successional
trends of tree species seem to be from P. densiflora, Sorbus alnifolia, Styrax obassia to Q. variabilis,
Q. serrata in P. densiflora community and from A. japonica through A. ginnela to Q. aliena in A. japonica
community of the upper layer. By the comparison of the couple photographs between 1920s and 1980s,
we can recognize the change of historical landscape composed of P. densiflora community and those

community is succeeded to Q. aliena.
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Table 1. General description for each site

Soil
Site (Vegetational community) Aspect Altitude Impact*
PH Humus Moisture Rating
1 (Alnus japonica--Pinus densiflora) S 42 431 10.8 11.0 5.0
2 (P. densiflora — Quercus aliena) S 45 4,12 7.6 175 2.0
3 (Q. aliena —P. densiflora) SE 50 4.26 7.4 12.6 4.0
4 (Q. aliena —P. densiflora) SE 52 4.14 8.9 12.2 3.0
5 (Q. aliena—A. japonica) SW 45 4.37 6.3 7.9 5.0
6 (Q. aliena—A. japonica) SE 45 4.53 5.7 13.9 3.0
7 (A. japonica—P. densiflora) SE 54 3.95 9.9 16.1 2.0
8 (A. japonice— Q. aliena) SE 48 4.13 4.1 16.3 3.0
9 (P. densiflora—Q. aliena) SW 42 4.55 7.1 8.0 5.0
10 (A. japonica) SE 40 5.27 203 62.5 1.0
11 (A. japonica) SE 40 5.47 11.8 414 1.0
12 (A. japonica) SE 40 5.50 11.1 29.3 1.0
13 (A. japonica — Q. serrata) Sw 52 4.17 7.4 12.3 2.0
14 (Q. aliena—A. japonica) SwW 56 4.10 12.2 19.9 3.5
15 (P. densiflora —A. hirsuta) NW 60 3.96 16.0 29.5 2.0
16 (P. densiflora—Q. aliena) SW 60 443 — 19.3 35
17 (P. densiflora — Q. aliena) SW 60 4.33 9.0 11.4 3.5

*0:Nodamages. 1:Ground vegetation flattened but not permanently injured. 2 : Ground vegetation worn
out away center of activity. 3 : Ground vegetation lost on most of the site, but humus and litter still

present. 4 . Bare mineral soil widespread and tree roots exposed on the surface. 5: Soil erosion obvious

and trees reduced in vigor or dead.

Legend
1. Pinus densiflora community
2. P. densiflora - Quercus
aliena commu.
. densiflora — Q. serrala commu.
. rigida commu.

. rigida -- Q. aliena commu.

. rigida — P. koraiensis commu.
. koraiensis commu.

. . . . aliena commu.
Figure I. Map of the actual vegetation of Heonin
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. aliena - Alnus japonice commu
Royal Tomb forest.

10. Q. aliena - Robinia 13. Castanea crenata commu.
pseudoacacia commu. 14. Zoysia commu.
11. A. japonice commu. 15. Natural grass land

12. Prunus sargentii commu.
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Table 2 Mean 1mportance values of woody spemes for each 51te

1 2 3 4
Pmus ‘d‘énsiﬂora
P. rigida 85 79
Alnus jeponice
A. hirsulae

Quercus aliena

16.2 25.3 83 139 5.6 14.6 17.7 10.7 27.8
73 76
27.9 85 3.0 4.0 138 20.8 18.8 29.3 18.0 57.3 62.3 51.9 184 150 84 58 1.6

15.3 17.7 44.9 30.6 34.3 28.0 11.7 34.7 23.4

13 14 15 16 17
138 1.9 15.3 24.9 225
74 15

6 7 8 9 10 11 12
41 6.7

24 104 5.3
14.8 24.3 8.8 14.0 18.0

Q. serraia 40118 78 73 30 04 25 16.8 8.0 13.9 106 11.8
Carpinus laxiflora 44 0.8 2.2
Rosa multiflora 0.2 5.7 7.8 13.2 135 0.5
Ligustrum obtusifolium 0.2 9.7 5.4 213

Robinia pseudoacacia 0.5 0.2 05 51 4.1

Styrax obassia 3.3 1.1 1.9 56 05 35 55 80 24 22
S. japonica 70 63 87 90 32 22 72 0.2 157 70 20 10
Rhus trichocarpa 4.3 0.8 31 05 0.2 1.8 06 4.2
Acer pseudo—sieboldianum 3.0 1.4 3.7 5.7 1.3 33
A. ginnala 1.2 2.3 51 20

other species

30.9 14.6 23.4 23.1 20.7 28.5 32.2 16.2 11.4 23.2 19.1 13.3 31.0 17.8 22.3 23.1 33.1
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Figure 2. Changes of importance values of major
speces by the layer for Pinus densiflora -
Quercus aliena community (U : upper

layer, M : middle layer, L : lower layer).
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Table 3 Values of varlous dlver51ty lndlces of woody species

Slte - Specles dlver51ty H max
No. (H)

1 820 11461
2 1.1103 1.3222
3 .8509 1.1139
4 .6808 1.3802
5 .5088 1.0000
6 A267 1.2553
7 .9490 1.5315
8 4853 1.2041
9 .8712 1.0414
10 .6596 ' .9031
11 6507 1.0000
12 A710 .8451
13 1.2069 1.5441
14 7030 1.1761
15 1.1163 1.3979
16 1.0401 1.4150
17 1.1016 1.3802

51.6 55.9 326 . 482 41.6
57.0 49.7 54.1 61.6 68.6

3
4
5
6 54.2 54.4 50.2 61.9 63.3
7
8
9 56.0 60.0 42.3 48.6 49.3

10 32.4 8.5 7.0 4.0 13.8
14 42.9 56.4 44.8 65.9 70.5
16 471 718 47.7 66.1 48.3

37 o) g3t W AE FAEA ol AA#A
“} o %ﬁﬁ«l 0.80(%=%, 1988)9] =& 7} ¥
Al o] o] &Aoo =i A3}
Mvn-% drE}»H—’FEi olof =i 3| Eof
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ol 2l ZAFT100] 2AF 20T -
), 24T 3, 4, 16(2 AT - 2T
A 10%elake] e vEbd v W sy

Dominance

Evenness

ay . a-ID
7696 .2304
8397 .1603
.7638 .2362
4932 .5063
5088 4912
.3400 .6600
6196 .3804
4030 5970
.8366 1634
7303 2697
.6507 .3493
5573 A427
7816 2184
5978 4022
7985 .2015
7351 .2649
7981 .2019

6 78 9 10 4

57.6

75.1 51.8

63.0 50.7 56.0
20.8 19.1 29.3 25.6
61.7 47.8 57.2 46.8 15.0

_ 50.0 56.3 40.3 520 6.6 51.9
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Figure 5. DCA ordination of woody species on the recreation area(A) and protective ared(B) in the

Heonin Royal Tomb forest.

1. Pinus densiflora 11. Fraxinus rhynchophylla 21. A. palmatum

2. Alnus japonica 12, Corylus siebolaiena 22. A. pseudo -steboldignum

3. Carpinus laxiflora 13. Lindera obtusiloba 23. Aralia elata

4. Quercus variabilis 14. Stephanandre incisa 24. Rhododendron mucronulatum
5. Q. aliena 15. Rosa multiflora 25. R. schlippenbachii

6. Q. serrata 16. Lespedeza maximowiczii 26. Symplocos chinensis for. pilosa
7. Sorbus alnifolia 17. L. cyrtoboirya 27. S. japonica

8. Prunus sargentii 18. Zanthoxylum schinifolium 28. Viburnum erosum

9. Acer ginnala 19. Rhus japonica

10. Styrax obassia 20. Rh. trichocarpa
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Table 5. Successional trends of the major tree species in Heonin Royal Tomb foreet

Tree layer

Subtres and shrub laver

[7 Recreatlon Area j

Pinus densiflora community

P. densiflora
Sorbus alnifolia
Styrax obassia

!
Quercus variabilis
Q. serrata
Prunus sargentii

Alnus japonicea community
A. japonica
i

Acer ginnala
i

Q. aliena

Aralia elata
Zanthoxylum schinifolium
Symplocos chinensis for. pilosa
Rosa multiflora
l
Lespedeza maximowiczii
S. japonica
Corylus sieboldiana
Rhododendron mucronulatum
1
Acer pseudosieboldianum
L. cyrtobolrya
Stephanandra incisa
Acer palmatum

Protect_i;é ;Areaw i ]

Pinus densiflora community
P. densiflora
Q. aliena
Q. serrala
Sorbus alnifolia
Styrax obassia

l

Prunus sargentii

l

Carpinus laxiflora
Alnus japonica community
A. japonica

i)
Fraxinus rhynchophylla
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Figure 6. Change of vegetational landscapes between 1920s(above) and 1987(below) around Heon Royal
Tomb
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Figure 9. Change of vegetational landscape between

1920s(above)

and 1987(below) around In Royal Tomb.
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