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ABSTRACT

This study was carried out to classify forest vegetation structure of Jeoksansan in Deogyusan
National Park from September 2007 to July 2008 using the DCCA ordination and phytosociological
method.

The vegetation of the Jeoksangsan was classified into Quercus mongolica community, Pinus densi-
flora community, Q. variabilis community, Q. serrata community, Carpinus laxiflora community and
Fraxinus mandshurica community. Ecological characteristics such as species composition, layer
structure, vegetation ratio, and the distribution of individual trees by DBH were significantly different
among communities.

The order of important value of the forest community with DBH 2cm above plants was Q. mon-
golica(63.31), P. densiflora(40.47), Q. variabilis(34.75), Q. serrata(24.37), C. laxiflora(16.35), Carpinus
cordata(14.81), Styrax obassia(14.50), F. mandshurica(13.88) and Acer pseudo-sieboldianum(12.99).

Size-frequency distribution(DBH) of P. densiflora had a binomial distribution, suggesting a conti-
nuous domination of these species over the other species for the time being. In contrast, Q. serrata
had a higher frequency of young individuals. C. laxiflora, C. cordata and F. mandshurica is likely
that the dominance of these species will be increased in the future. Q. mongolica and Q. variabilis
had a higher frequency of young individuals and middle frequency, suggesting a continuous domi-

nation of these species over the other species for the time being In contrast.
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This study examined the correlation between each community and the environment according to
DCCA ordination. The Q. mongolica community and Fraxinus mandshurica community predominated
in the highest elevation highest altitude which had a fertile soil whereas the P. densiflora community
mainly occurred in the low elevation habitats which had an infertile soil. Q. variabilis community and
Q. serrata community predominated in the low elevation and on the southern slope of the park
habitats which had an infertile soil. The C. laxiflora community appeared on the northern slope of the

park in the middle elevation.

Key words : DCCA, important value, ordination, phytosociology
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Fig. 1. Sample plots at Jeoksangsan forest.
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Table 1. Synthesized table of forest community on Jeoksangsan

A 1 Quercus mongolica community B : Pinus densiflora community C : Quercus variabilis community

D : Quercus serrata community E : Carpinus laxiflora community F : Fraxinus mandshurica community
Community type A B C D E F
Number of relevé 19 12 8 5 5 4
Direction(®) 181 127 150 168 156 49
Slope degree(°) 18 18 27 27 24 22
Altitude(m) 930 438 638 648 895 883
Height of tree layer(m) 16 10 16 16 16 15
Coverage of upper tree(T1) layer(%) 91 92 94 91 89 91
Coverage of upper tree(T2) layer(%) 41 37 26 36 51 55
Coverage of shrub(S) layer(%) 30 40 34 25 39 29
Coverage of herb(H) layer(%) 59 18 23 10 36 83
Number of species 26 27 30 25 22 33
Differential species of Quercus mongolica community
Quercus mongolica Y% v o m v
Pseudostellaria palibiniana v ‘ il ‘ I
Melampyrum roseum m :
Differential species of Pinus densiflora community
Pinus densiflora I \4 m
Juniperus rigida \4
Styrax japonica m I 1
Chimaphila japonica m :
Rhododendron mucronulatum o v I il
Differential species of Quercus variabilis community
Quercus variabilis I v \4 v
Platycarya strobilacea I I m I
Quercus dentata m

Differential species of Quercus serrata community

Quercus serrata . m m I

Differential species of Quercus laxiflora community

Carpinus laxiflora o : . ‘ \Y

Ainsliaea acerifolia . . . . \% 1

Differential species of Quercus mandshurica community

Fraxinus mandshurica I
Hydrangea serrata for. acuminata

Morus bombycis I
Chloranthus japonicus

Dryopteris crassirhizoma

Polystichum tripteron

Impatiens textori

Alangium platanifolium var. macrophylum

W W W W W W W W

Cornus controversa
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Table 1. Continued
A 1 Quercus mongolica community B : Pinus densiflora community C : Quercus variabilis community
D : Quercus serrata community E : Carpinus laxiflora community F : Fraxinus mandshurica community

Community type A B C D E F
Companions

Lindera obtusiloba v 3
Polygonatum odoratum var. pluriflorum
Carex lanceolata

Pteridium aquilinum var. latiusculum
Carex siderosticta

Styrax obassia

Hzm-
9%}

Fraxinus sieboldiana
Smilax sieboldii
Smilax china

HEEHHEH——< <2<
HEEE=EEE <2<
H- a2 - =<

Rhododendron schlippenbachii
Carpinus cordata
Acer pseudo-sieboldianum

Prunus sargentii

Rhus trichocarpa
Fraxinus rhynchophylla

HEH—H<Z2H—-~—H<Z2RH2Z<

2B <=
— 2 < HH

—

Pinus koraiensis
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200
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Fig. 2. DBH distribution of major tree species in the Jeoksangsan.
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Table 2. Importance value of major tree species in the Jeoksangsan
Species LV. OR LV. OR
Quercus mongolica 63.31 1 Sorbus alnifolia 155 24
Pinus densiflora 40.47 2 Rhus trichocarpa 133 25
Quercus variabilis 3475 3 Magnolia sieboldii 1.12 26
Quercus serrata 2437 4 Quercus acutissima L1227
Carpinus laxiflora 16.35 5 Pinus koraiensis 086 28
Carpinus cordata 14.81 6 Maackia amurensis 074 29
Styrax obassia 14.50 7 Morusbombycis 073 30
Fraxinus mandshurica 13.88 8 Robinia pseudo-acacia 064 31
Acer pseudo-sieboldianum 12.99 9 Viburnum carlesii 063 32
Fraxinus sieboldiana 7.64 10 Castanea crenata 056 33
Prunus sargentii 7.57 11 Euonymus sachalinensis 044 34
Lindera obtusiloba 5.78 12 Symplocos chinensis for pilosa 040 35
Fraxinus rhynchophylla 473 13 Lindera erythrocarpa 039 36
Styrax japonica 3.96 14 Euonymus macroptera 039 37
Platycarya strobilacea 3.56 15 Celtis sinensis 039 38
Cornus controversa 3.36 16 Malus sieboldii 037 39
Rhododendron schlippenbachii 2.83 17 Alnus hirsuta 036 40
Cornus kousa 2.37 18 Staphylea bumalda 035 41
Juniperus rigida 2.04 19 Prunuspadus 034 42
Quercus dentata 2.02 20 Tilia taquetii 034 43
Acer mono 1.76 21 Zanthoxylum schinifolium 033 44
Ulmus davidiana var. japonica 1.67 22 llex macropoda 030 45
Tilia amurensis 1.59 23
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Fig. 3. DCCA ordination diagram of plots in Jeoksangsan forest communities.
The plots are : O=Quercus mongolica community; [ J=Pinus densiflora community; &= Quercus variabilis community;
A=Quercus serrata community; @=Carpinus laxiflora community; W=Fraxinus mandshurica community. The environ-
mental variables are : O.M =organic matter concentration ; T-N=total nitrogen concentration ; C.E.C=cation exchange capa-
city ; Ca=calcium concentration ; Mg=magnesium concentration ; K=potassium concentration ; P,Os=available phosphorus
concentration.
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Appendix 1. Floristic composite of forest community on Jeoksangsan
A : Quercus mongolica community B : Pinus densiflora community C : Quercus variabilis community
D : Quercus serrata community E : Carpinus laxiflora community F : Fraxinus mandshurica community
Community type A B C D E F
. 1111111111 222222222233 33333333 44444 44444 5555
Number of serial 1234567890123456789 012345678901 23456789 01234 56789 0123
152222221222234453 34 1 1 11 13333113 33.3 44414 4443
Number of releve 800234693578T039126 390492124501 78467562 33817 21495 7683
e 1121232 2 133 11 1112 Il 1 1 11111 11 12 .2 33 1
Direction(°) 73567301 7588734909 626461729490 87867175 47787 01394 3113
1250000255609495502 757905068760 52000000 00009 03005 3950
Slope degree(") 112.222322212.221.2 11222211212 32331222 32313 33222 2131
0527200540093308074 000559120758 05275473 51250 00000 5805
111 1 1 1
Altitude(m) 0900990879099889997 333336447344 93633896 65666 88809 8889
1210870617187642324 9371783333413 33681527 65758 53310 5494
6572562700011855125 006060530308 07619008 66448 053570 5500
: PLylalirizyiaistrrry o1 LAl ryrrareg 1ttt 1Ll 111}
Height of tree layer(m) AR EEIAAG L0 EENY boogd b0 0000 SEOTEELY S04ET JELEL 1LY
9999999999999988999 998999999999 99999999 99899 99898 9989
Coverage of upper re(T) lyer®) 90 05560050505050550 505505550005 08555055 05550 00555 5550
6535241231414477664 424444224435 51221531 22625 54646 5664
Coverage of upper treo(T) layer®) G50 05050355500000500 555000005500 05050000 00055 00500 5500
! 13523_.5753 2343222 335353443334 73143341 531.2 64413 3143
Coverage of shrub(S) layer() (59 0550030555000505 0000035550035 035005000 50550 05055 0005
9977379236857554461 112122111221 21112_45 1_111 11294 8888
Coverage of herb(H) layer(%s) (5 550580005003505555 555500055055 05055500 57000 05050 0505
. 1323132242223122322 222333223321 22133342 21232 11222 2333
Number of species 9241914024075439339 8863441852204 56587273 09725 461985 5029
Differential species of Quercus mongolica community
Quercus mongolica TI[5555555555545544554 + 11 B A AA +Al A3BA +
Quercus mongolica T2[3 BAAAAAATL + Al 11 1++A
Quercus mongolica S A + A 1 B+1 + +
Quercus mongolica H[+1 + + + +Ho++ +++++1 + + + +1 1
Carpinus cordata Tl + AA AB 3 B+ 111
Carpinus cordata T2 ++1 B AB B433 ABBA3 BBBB
Carpinus cordata N 1 ++ A BA + A 1
Carpinus cordata H + +
Pseudostellaria palibiniana H|+ RMAMM MMA R M+ + R + A
Melampyrum  roseum H AMB + + +A
Differential species of Pinus densiflora community
Pinus densiflora T1 A 555555555554 [+A A+ +
Pinus densiflora T2 3BBAAAL111 3 1 A
Pinus densiflora S +
Pinus densiflora H 1 R + + +
Juniperus rigida T2 Al 1 ++1
Juniperus rigida S 1+ A+ 1A +
Juniperus rigida H 1+ + +1 +
Styrax japonica T2 1 + 1 3B 1+ A
Styrax japonica S 1A 1 B + 1 A
Styrax japonica H + + +
Chimaphila japonica H RR IR M
Rhododendron mucronulatum S A3 3 Al 1A BBBB Al13 |11 AB+
Rhododendron mucronulatum H + + 1 Al M+A+M |1 + + 1+
Differential species of Quercus variabilis community
Quercus variabilis Tl 1 1 1A 1AB+1 Al |55555555 AAA+A
Quercus variabilis T2 + A BB + AA [3BAAA A +
Quercus variabilis N + + A+ B+BA +
Quercus variabilis H + + 1 ++ 11 [+1+1 M ++ +
Platycarya strobilacea T1 + + o+ + ++ +
Platycarya strobilacea T2 + 1+ 1 +
Platycarya strobilacea N B 1 +
Quercus dentata Tl + +H o+
Quercus dentata T2 A +
Quercus dentata S + + +
Quercus dentata H + + Al +
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Appendix 1. Continued
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Community type A B C D E F
Differential species of Quercus serrata community
Quercus serrata Tl A A B+ B 1++ ++ + o+ +1+ [55554 + 1 1
Quercus serrata T2 I 11B3ABI AB +1+A 1 AA
Quercus serrata N + A33BA11A BBI1 B Al +
Quercus serrata H 1 1 +MA+11 + +Al 1 1 1 +1
Differential species of Carpinus laxiflora community
Carpinus laxiflora Tl AA + A B 54445
Carpinus laxiflora T2 1 3 333A1
Carpinus laxiflora S A B +
Carpinus laxiflora H 1 1 111 +
Ainsliaea acerifolia H + AB +B+A 33 MMMA3| 1
Differential species of Fraxinus mandshurica community
Fraxinus mandshurica T1 + + 1 5555
Fraxinus mandshurica T2 + + + 3 BB B
Fraxinus mandshurica S 1 Al AB
Fraxinus mandshurica H 1 1 |1 1M1
Hyd) serre .

Iy rqngea serrata for. S + A
acuminata
Hydra.ngea serrata for. H BAA
acuminata
Morus bombycis T2 + 1
Morus bombycis S A A
Morus bombycis H 1+
Chloranthus japonicus H + M
Dryopteris crassirhizoma H B1 333
Polystichum  tripteron H MB
Impatiens textori H + M+
Alangium platanifolium var. S 141
macrophylum
Alangium platanifolium var. B11
macrophylum

Cornus controversa T1 A A + A Al
Cornus controversa T2 A 1 +
Cornus controversa S + +

Cornus controversa H 1
Companions
Lindera obtusiloba T2 + + + + ++ A 3 1+A + o+
Lindera obtusiloba S +ABAA ++AB +B+1AIl+A + ++ 31+1+BA 3AA+TA 11+1 1+A
Lindera obtusiloba H + A ++ TA++A++1+++ 1+ ++++1+++ + +4+++ A++++ ++ + 1+
Polygonatum odoratum var. 4 44+ 4R 41+ 4+ FMEEE o+ ] -
pluriflorum

Carex lanceolata H 55 4Al1 BA 4 + MABIl + BMMM M+ MA MA+B+ M +
Preridium: aquiliman var. H + + o1 1 I 1++1+11M+111 e I

latiusculum

Carex siderosticta H 1 ++ BA++A ++ 1 + M1 + o+ ++ 1+

Carex okamotoi H 1 1 1 MM + 1 + 11TM M +
Fraxinus sieboldiana T2 + + + + B A 1 A1 A B B 1 1
Fraxinus sieboldiana S 1 BA + B B AAAA B A B
Fraxinus sieboldiana H + + o+ + + M ++1 1 + + 1 + 1
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Community type

Smilax china

Smilax china

Smilax china

Prunus sargentii

Prunus sargentii

Prunus sargentii

Prunus sargentii

Styrax obassia

Styrax obassia

Styrax obassia

Styrax obassia

Acer mono

Acer mono

Acer mono

Acer mono

Rhododendron schlippenbachii
Rhododendron schlippenbachii
Rhododendron schlippenbachii
Pinus koraiensis

Pinus koraiensis

Pinus koraiensis

Pinus koraiensis

Acer pseudo-sieboldianum
Acer pseudo-sieboldianum
Acer pseudo-sieboldianum
Acer pseudo-sieboldianum
Fraxinus rhynchophylla
Fraxinus rhynchophylla
Fraxinus rhynchophylla
Fraxinus rhynchophylla
Symplocos chinensis for. pilosa
Symplocos chinensis for. pilosa
Rhus trichocarpa

Rhus trichocarpa

Rhus trichocarpa

Lindera erythrocarpa

Lindera erythrocarpa

Lindera erythrocarpa

Rhus chinensis

Rhus chinensis

Cornus kousa

Cornus kousa

Cornus kousa

Tl

T2

Tl

T2

Tl

T2

Tl

T2

Tl

T2

Tl

T2

S

T2

A B C D E F
R R R++ + +R + + R
+ +A +
1 + 1+1+1+11++ M +A + +
A 1 B 1+ 1 1 + A + 1 +
3 + + B + + 1+ +
1+ +++ 1 +
R+ + +R +R ++ R + 1
+ 1+ A
I BAAAA BB+AA 1B A A AB 3 3 A ++B +B +
1AL+ + A+ + 1Al + 1A+ + A A +A A
++++ ++ 1 D+ + + o+ o+ +1
11 +
+ 1 A
++ + + + ++
++ +M + R +
AA B
BB + BAA BBB +
+ 1 + 1 111 +
A
1 + +
A +1+A
1 R + RR++R + R R + o+t 1 R R
+ +
B++A+++ +A+++BBBB +1BA1 +
1 + ++ +++11A + 1 +A +1 +
+ + + +1 1+ + ++ + +
A
+ AA B+ 1 1+ + + +
+ o+ + 1 + + +
+  + ++ + R+ + + ++ + +
++AA + + + + + + 1
+ ++ ++ + + 4+ + + + +
1 + +
1 +111++ + + A+ +++ +
1 R + IR + o+ttt + + +++ +
A
A A
1 R R +R + + 1 1
+ + o+
+ + + R
A+ + A A
+ A + +
+ + R
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Appendix 1. Continued
Community type A B C D E F
Lonicera maackii S + B+ 1 + +
Lonicera maackii H + 4+ ++ + + R
Smilax riparia var. ussuriensis H + 1 + + + o+ ++ + + + ++ +
Smilax nipponica H + + 1 + o+ +R + +R +
Cocculus trilobus S + +
Cocculus trilobus H + +RR+R+ + + ++ o+ + o+
Miscanthus  sinensis H + M I1+MR1++1+ M R1 M
Artemisia keiskeana H + R MA+M 1 M+++ 1A
Stephanandra incisa S + 1 + + + + 1+
Stephanandra incisa H + 1 + + + + o+ R R + 111 1
Dioscorea septemloba H + o+ +R
Spodiopogon cotulifer H +M A+ 1M 1 1 1+ A + BM M 3
Pyrola japonica H R + ++ + +1 R ++ R ++ + + 1 R
Viola dissecta var.

H R +
chaerophylloides
Viola orientalis H + R R M+R R R+ R + M
Viola variegata H + M
Viola mandshurica H M 1 + o+
Viola acuminata H + + o+ R + +
Viola verecunda H M + +
Viola albida H + + + M M+
Astilbe chinensis var. davidii H ++ + + + 1+
Actinidia arguta N + + +
Actinidia arguta H A BB+ + R 1A
Lespedeza maximowiczii T2 A
Lespedeza maximowiczii S A A + o+
Lespedeza maximowiczii H + + + + + o+ 11A+ ++
Dioscorea quinqueloba H R ++ + o+ 1
Zanthoxylum schinifolium S + + + +
Zanthoxylum schinifolium H R+ 1 M R
Cynanchum paniculatum H A+ +A
Atractylodes japonica H + + 1 +R+ R+ 1+ ++ + o+ R +
Quercus acutissima Tl A +
Asarum sieboldii H ++ + + ++M+RRR+ + 1 +1 + R+R R +
Hemerocallis fulva H R R R R RRR+R + + R + R

M:2m, A:2a, B:2b



