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The Types and Structures of Forest Vegetation on the Ridge of the Jeongmaeks in South Korea'
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ABSTRACT

To identify the overall status of vegetation in the nine ridges of the Jeongmaeks located in South Korea, the
types of forest vegetation were analyzed with focus on the names of the plant communities that appeared in each
Jeongmaek. The vegetation investigation data for the entire mountain ranges were used for quantitative analysis
(TWINSPAN, DCA), thereby classifying the plant communities and understanding the structures and
characteristics of the vegetation. Upon review of the ratios of the number of plant communities by each ridge
of the Jeongmaeks, a relatively larger number of communities were found to be dominated by deciduous oak
trees in the Honam and Nakdong Jeongmacek. In addition, the ratios of communities where deciduous oak trees
and deciduous broad-leaved trees appeared were higher in the Hannam-geumbuk, Nakdong, Honam,
Geumnam-honam, Geumnam and Geumbuk Jeongmaeks. On the other hand, Naknam, Hannam, and Hanbuk
Jeongmaeks were shown to have the type of forest vegetation in which the ratio of artificial forests was high.
According to the results of the quantitative analysis, eight communities were grouped as follows: Celtis
sinensis-Mallotus japonicus, Deciduous oak, Pinus thunbergii-P. rigida, Quercus mongolica-P. densiflora, Q.
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mongolica-Q. variabilis, Q. mongolica-P. densiflora, Q. mongolica-broad-leaved deciduous and Q. mongolica-P.

koraiensis communities. The typical forest vegetations in the Jeongmaeks were the Q. mongolica-dominant

community, the P. densiflora-dominant community, and the deciduous oak-dominant community.

KEY WORDS: TWINSPAN, DCA, DECIDUOUS OAK TREES, MONGOLIAN OAK,KOREAN RED PINE
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Figure 1. Map of the surveyed sites in nine the ridge
of the Jeongmaeks. 1: Nakdong Jeongmaek, 2:
Geumnam-honam Jeongmaek 3: Honam Jeongmaek,
4: Hannam-geumbuk Jeongmaek, 5: Geumbuk
Jeongmaek, 6: Naknam Jeongmaek, 7: Hannam
Jeongmaek, 8: Geumnam Jeongmaek, 9: Hanbuk
Jeongmaek
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Table 1. The general situation of main research areas in nine the ridge of the Jeongmaeks

Serial number .
Jeongmaek Length of of plant Main research area Altitude Topography Administrative district
ridge (km) community (m)
Yongsogol, Munjigol 400~110 Valley, Slope Gangwon-do samcheok-si
Aéﬁ;{gggﬁe’ 660~935 Ridge, Upper Slope Gyeongbuk yeongyang-gun
Nakdong 418.9 1~31 Jeolgugol 485~1785 Velley, Slope Gyeongbuk yeongyang-gun
Seongsigol 350~750 Velley, Slope Gyeongbuk uljin-gun
Teogol 310~520 Velley, Slope Gyeongbuk yeongcheon-si
Geumnam 74 30~46 Jangansan 1237 Ridge, Slope, Velley Jeonbuk jangsu-gun
-honam ) Palgongsan 1151 Ridge, Slope, Velley Jeonbuk jinan-gun
Mandeoksan 763 Ridge, Slope, Velley Jeonbuk wanju-gun
" Chuwolsan 731 Ridge, Slope, Velley Jeonnam damnyang-gun
Honam 441.7 47~176 Cheonunsan 605 Ridge, Slope, Velley Jeonnam hwasun-gun
Jeamsan 806 Ridge, Slope, Velley Jeonnam jangheung-gun
Hannam Songnisan 1057 Ridge, Upper slope, Velley Gyeongbuk boeun-gun
169.2 77~91 Jwagusan 657 Ridge, Upper slope Chungbuk jeungpyeong-gun
-geumbuk Chiljangsan 492 Ridge, Upper slope, Velley  Gyeonggi-do anseong-si
Taejosan 421 Ridge, Upper slope, Velley Chungnam cheonan-si
Bongsusan 534 Ridge, Upper slope, Velley Chungnam hongseong-gun
Geumbuk 296.1 92~112 Oseosan 791 Ridge, Upper slope, Velley Chungnam hongseong-gun
Gayasan 678 Ridge, Upper slope, Velley Chungnam seosan-gun
Jiryeogsan 206 Ridge, Upper slope, Velley Chungnam taean-gun
Gilmajae 560~782 Ridge, Upper slope Gyeongnam sancheong-gun
Muryangsan 580 Ridge, Upper slope Gyeongnam goseong-gun
N Yeohangsan 770 Ridge, Upper slope Gyeongnam haman-gun
Naknam 236.8 113~150 Muhaksan 761 Ridge, Upper slope Gyeongnam changwon-si
Cheonjusan 640 Ridge, Upper slope Gyeongnam changwon-si
Sineosan 610 Ridge, Upper slope Gyeongnam gimhae-si
Gwanggyosan 582 Ridge, Upper slope Gyeonggi-do suwon-si
" Surisan 475 Ridge, Upper slope Gyeonggi-do gunpo-si
Hannam 190.6 151~171 Gyeyangsan 395 Ridge, Upper slope Incheon metropolitan city
Munsusan 375 Ridge, Upper slope Gyeonggi-do gimpo-si
" Unjangsanseobong 1,126 Ridge, Upper slope Jeonbuk jinan-gun
Geumnam 138.0 172~185 Paljaesan 360 Ridge, Upper slope Chungnam gongju-si
Gwangdeoksan 1046 Ridge, Upper slope Gangwon-do hwacheon-gun
Hanbuk 185.0 186~ 198 Cheonggyesan 894 Ridge, Upper slope Gyeonggi-do gapyeong-gun
Jugyeopsan 622 Ridge, Upper slope Gyeonggi-do pocheon-si
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Table 2. The number of the occurrence plant community in nine the ridge of the Jeongmaeks
Jeong Occurrence Plant community Total
a

-mack Natural forest Artificial forest ©
Quercus variabilis, Q. variabilis-Ulmus davidiana var. japonica, Q. variabilis-Pinus
densiflora, Q. variabilis-Q. mongolica, Broad-leaved deciduous forest, Betula

Nakdong  schmidtii, B. schmidtii-Q. mongolica, P. densiflora, Q. mongolica, Q. mongolica- Larix kaempferi 15
broad-leaved deciduous, Q. mongolica-B. davurica, Q. mongolica-P. densiflora, Q.
serrata, Populus maximowiczii-deciduous oak

Geumnam Broad-leaved deciduous, Fraxinus rhynchophylla, Q. acutissima, Carpinus

h laxiflora-Q. serrata, P. densiflora, Q. mongolica, Q. mongolica-Broad-leaved P. rigida, L. kaempferi 11

-honam deciduous, Q. mongolica-C. laxiflora, Cornus controversa
Q. variabilis, Q. variabilis-Platycarya strobilacea, Q. variabilis-Q. mongolica,
deciduous oak, Broad-leaved deciduous, Q. dentata, Q. dentata-Q. variabilis, Q.

Honam dentata-Q. acutissima, Salix koreensis, Q. acutissima, Q. acutissima-Q. variabilis, Castanea crenata-Q. dentata, P. rigida 18
C. laxiflora-Q. mongolica, P. densiflora, P. densiflora-deciduous oak, Q.
mongolica, Q. serrata
Q. aliena-Q. variabilis, P. strobilacea-C. kousa, Broad-leaved deciduous,

Hannam Symplocos chinensis for. pilosa, Acer pseudosieboldianum, Q. dentata, F.

_soumbuk rhynchophylla, Q. acutissima, Q. acutissima-Q. variabilis, C. laxiflora, P. 17

geumbu densiflora, P. densiflora-Q. variabilis, P. densiflora-Q. serrata, Q. mongolica, Q. i
mongolica-Q. variabilis, Q. serrata, Q. serrata-Q. variabilis
Q. variabilis, Q. acutissima, P. densiflora, C. turczaninovii-Q. mongolica, Q.

Geumbuk  mongolica, Q. serrata-C. controversa, Celtis sinensis-Mallotus japonicus, Hovenia P. rigida, P. thunbergii, P. koraiensis 11
dulcis-Zelkova serrata
Q. variabilis, Q. dentata, Q. dentata-Q. variabilis, F. rhynchophylla-Q. dentata, P. P. thunbergii, P. thunbergii-mixed ,
densiflora, P. densiflora-deciduous oak, P. densiflora-Broad-leaved deciduous, C. Alnus firma, Ca. crenata-Q. dentata, P.

Naknam  turczaninovii-P. densiflora, Q. mongolica, Q. mongolica-Q. variabilis, Q. koraiensis, P. koraiensis-deciduous oak, 23
mongolica-Q. dentata, Q. mongolica-P. densiflora, Q. serrata-Carpinus tschonoskii, P. rigida, Rhododendron spp.-Lespedeza
Rhododendron mucronulatum cyrtobotrya, Chamaecyparis obtusa

Hannam Q. variabilis, Broad-leaved deciduous, Q. dentata, Q. acutissima, P. densiflora, P. P. rigida, Ca. crenata, Robinia 12
densiflora-P. rigida, Q. mongolica, Q. mongolica-Q. variabilis pseudoacacia, L. kaempferi

G C. tschonoskii, Q. variabilis, Broad-leaved deciduous, Fraxinus mandshurica, Q. P. ricida P. koraiensis 11

cumnam acutissima, P. densiflora, Q. mongolica, Q. serrata, C. controversa - rgida, I koraiensis

Hanbuk 52?2{;}?:;6%dz;;i‘;gges;s:' ;?;;Z’h;':l;”]ejhsfmmom’ P. densiflora-Q. mongolica, Q. P. rigida, L. kaempferi, P. koraiensis 10

Table 3. A comparison of forest vegetation type between the Jeongmaek and the Baekdudaegan
The number of occurrence natural forest (%)
Conifer forest The number of Total
Pinus densiflora  Deciduous oak Deciduous og%%rj ﬁ)res _occurrence (%)
-dominant forest  -dominant forest  broad-leaved forest L e artificial forest(%)
elevation region

Nakdong 1 (6.7) 9 (60.0) 4 (26.6) - 1 (6.7) 15 (100.0)
Geumnam-honam 1 9.1 4 (36.4) 4 (36.4) - 2 (18.1) 11 (100.0)
Honam 2 (11.1) 11 (61.1) 3 (16.7) - 2 (11.1) 18 (100.0)
Hannam-geumbuk 3 (17.6) 8 (47.1) 6 (35.3) - - 17 (100.0)

Jgg;% Geumbuk 19.1) 4 (36.3) 3 (27.3) - 3 (27.3) 11 (100.0)
Naknam 3 (13.0) 8 (34.8) 3 (13.0) - 9 (39.2) 23 (100.0)
Hannam 2 (16.7) 5 (41.7) 1 (8.3) - 4 (33.3) 12 (100.0)
Geumnam 1 9.1 4 (364) 4 (36.4) - 2 (18.1) 11 (100.0)

Hanbuk 2 (2.0) 1 (10.0) 4 (40.0) - 3 (30.0) 10 (100.0)
Hyangnobong ~
Guryongnyeong 6 (6.9) 13 (14.9) 54 (62.1) 14 (16.1) - 87 (100.0)
Guryongnyeong ~
Gitdacbacgibong 3 (5.2 15 (25.9) 33 (56.9) 5 (8.6) 2 (3.4) 58 (100.0)
Backdu- ;142 ehaegibong ~
daetgan Cheongl%wasa% 7 (16.7) 19 (45.2) 15 (35.7) 1 (24 - 42 (100.0)
section
Cheonghwasan ~
Namdeogyusan 7 (15.9) 19 (43.2) 18 (40.9) - - 44 (100.0)
Namd;‘:)%yh‘i‘sa“” 7 (12.1) 23 (39.7) 14 (24.1) 1 (1.7) 13 (22.4) 58 (100.0)
o Hl&o] thg Fito] Hld] 22.4%= EQkth +HE4 Y "a‘%" TWINSPAN7| 2 o]&3to] 74
o Jolels 243 AT}, 879 2o g o

o;S_
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Group A | Group B
Styrax japonicus,
Division Quercus dentata, Acer .
1 Lindera pseudosteboldl.anum,
erythrocarpa Q. mongolica
L. o Rhododendron Q. variabilis,
Division o ac.utl.mlma, mucronulatum, Q. Fraxinus Cornus controversa,
Indigofera ) . . .
2 Kirilowii mongolica, R. sieboldiana, Carpinus cordata
schlippenbachii Pinus densiflora
. Philadelphus
Koelreuteria Pinus P .den's.;ﬂora, o . . R. schrenkii, A.
. N/O .. variabilis, Sorbus F. sieboldiana . .. N/O
paniculata thunbergii iy schlippenbachii mono, F.
alnifolia
rhynchophylla
| | | | | | |
| I m v \ VI VI VI
112 54, 69, 70, 108, 120, 78, 80, 111, 86, 87, 21, 25, 26, 11, 6, 7, 8, 41, 106, 32, 36, 37,
105, 65, 67, 144, 126, 88, 90, 91, 149, 50, 13, 14, 9, 10, 3, 4, 191, 192, 186, 187, 188,
84, 95, 98, 145, 59, 150, 28, 58, 93, 96, 16, 22, 49, 12, 1, 2, 5, 194, 195, 196
116, 136, 109, 125, 97, 100, 102, 104, 77, 178, 31, 19 40, 47, 48,
. 182, 183, 134, 135, 110, 113, 114, 115, 51, 52, 79, 101, 15, 17,
Serial 184, 185, 29, 137, 139, 117, 118, 119, 121, 82, 127, 20, 23, 24,
number 30, 53, 55, 140, 141, 122, 123, 124, 128, 151, 175, 33, 34, 35,
of plant 56, 57, 60, 142, 143, 129, 130, 131, 132,| (85, 89, 168, 38, 42, 44,
commu 61, 62, 63, 147, 107, 133, 138, 146, 148, 193, 162 45, 83, 99,
it 64, 68, 71, 155, 171 152, 158, 161, 169, 180, 181,
-y 72, 73, 74, 176, 92, 94, 103, 189, 190,
75, 76, 81, 154, 157, 159, 160, 172, 173,
153, 163, 43, 66, 156, 170, 177, 174, 179,
46 39, 164, 165, 166, 18, 27, 197
167, 198
Geumbuk Geumnam-hona Honam Nakdong(Teogol), Nakdong(Jeolg| [Nakdong(Aemir] Nakdong Geumnam-honam
(Jiryeogsan) m(Palgongsan), (Chuwolsan), Geumnamhonam(Palgon ugol, angjae (Jeolgugol, (Jangansan),
Honam Geumbuk gsan), Honam Seongsigol, Chilbosan, Seongsigol), Hanbuk
(Chuwolsan, (Gayasan, (Chuwolsan, Teogol), Yongsogol - Geumnam-hon| (Gwangdeoksan,
Cheonunsan, Jiryeogsan), Cheonunsan), Honam Munjigol, am(Jangansan) Jugyeopsan)
Jeamsan), Naknam(Gilm| Hannam-geumbuk (Mandeoksan), Seongsigol) , Honam
Hannam-geumb ajae, (Jwagusan, Hannam-geum (Mandeoksan)
Jeong uk (Jwagusan), Muryangsan, Chiljangsan), buk(Jwagusan, Hannam-geum
-maek Geumbuk Muhaksan, Geumbuk(Taejosan, Chiljangsan), buk
. (Taejosan, Cheonjusan), Bongsusan, Oseosan, Naknam (Jwagusan),
(maln Bongsusan, Hannam(Gwa| Gayasan, Jiryeogsan), (Yeohangsan), Geumbuk
research Gayasan), nggyosan, Naknam (Gilmajae, Hannam(Gwan (Bongsusan,
area) Naknam Surisan, Muryangsan, ggyosan, Gayasan),
(Gilmajae, Munsusan) Yeohangsan, Surisan, Geumnam
Muhaksan), Cheonjusan, Sineosan), Munsusan), (Unjangsan-se
Hannam Hannam(Gwanggyosan, Geumnam obong),
(Gwanggyosan, Surisan, Gyeyangsan, (Unjangsan-seo| Hanbuk
Surisan), Munsusan), Geumnam | [bong), Hanbuk] (Cheonggyesa
Geumnam (Unjangsanseobong), (Jugyeopsan) n,
(Paljaesan) Hanbuk (Jugyeopsan) Jugyeopsan)
Figure 2. The dendrogram of classification by TWINSPAN using hundred ninety-eighth communities in nine the ridge of the

Jeongmaeks. * I: Celtis sinensis-Mallotus japonicus community, II: Deciduous oak comm. III: P. thunbergii-P.
rigida comm., IV: P. densiflora-Q. mongolica comm., V: Q. mongolica-Q. variabilis comm., VI: Q. mongolica-P.
densiflora comm., VII. Q. mongolica-Broad-leaved deciduous comm., VII. Q. mongolica-P. koraiensis comm.
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Figure 3. DCA(detrended correspondence analysis) ordination
of hundred ninety-eighth communities in nine the
ridge of the Jeongmaeks. I: Celfis sinensis-Mallotus
Jjaponicus  community(@), II: Deciduous oak
comm.(O), I: P. thunbergii-P. rigida comm.([]),
IV: P. densiflora-Q. mongolica comm.(&), V: Q.
mongolica-Q. variabilis comm.(X), V. Q. mongolica-P.
densiflora comm.(A), VI Q. mongolica-Broad-
leaved deciduous comm.(H), VI Q. mongolica-P.
koraiensis comm.(+)
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Table 4. Importance percentage of major woody species by the stratum in each community

Com. . Layer 1 U s M . Layer "ty s M
Species Species
Cudrania tricuspidata - - 50.00 8.33 | Mallotus japonicus 28.11 - - 14.06
I * i Juniperus rigida - - 50.00 8.33 | Celtis sinensis 33.38 - - 16.69
Quercus dentata - 100.0 - 30.33 ¢ Other 12.08 - - 9.03
Koelreuteria paniculata 26.43 - - 13.23
Q. variabilis 13.78 6.30 0.45 9.01 | Pinus densiflora 9.19 275 - 5.49
Styrax japonicus 145 15.09 4.86 6.43 | Larix kaempferi 5.26 - - 2.63
il Q. dentata 15.22 9.07 1.67 11.53 | Lespedeza maximowiczii - 0.04  6.09 1.09
Lindera erythrocarpa 2.06 8.53 7.63 5.07 i Q. serrata 387 617 428  4.65
Q. acutissima 2435 471 0.51 13.79 | Other 2482 4734 7451 4031
Rhus tricocarpa - 8.31 3.85 3.41 | Fraxinus sieboldiana - 346 586 213
P. thunbergii 25.28 391 2.00 14.28 i Q. mongolica 691 11.87 4.64 8.18
S. japonicus - 4.11 9.61 297 | P. koraiensis 15.42 - - 7.71
m Q. dentata 8.95 7.00 5.79 7.77 i L. maximowiczii - 0.76  8.55 1.68
P. rigida 22.90 0.54 - 11.63 | Rhododendron mucronulatum - 26.28 2397 12.76
L. erythrocarpa - 11.22 5.87 4.72 | Chamaecyparis obtusa 10.05 0.15 - 5.08
Alnus firma 524 036 - 2.74 | Other 525 22.03 29.86 14.94
Symplocos chinensis for. pilosa 0.02 3.97 7.38 2.54 © Q. mongolica 21.58 1333 6.59 16.28
S. japonicus 0.37 5.59 10.02 3.69 | R mucronulatum - 693 836  3.67
v P. rigida 5.61 - - 2.76 | R. schlippenbachii - 534 379 241
L. erythrocarpa 0.13 440 12.99 3.67 | Sorbus alnifolia 057 598 093 241
L. obtusiloba 0.02 2.71 5.56 1.82 | Other 3825 46.75 4426 42.64
P. densiflora 3345 5.00 0.12  18.11
Q. variabilis 25.78 4.13 0.27 1431 | L. maximowiczii - - 11.64 1.94
S. chinensis for. pilosa - 521  11.67 3.67 i Q. serrata 6.10 480 0.02 4.66
Acer pseudosieboldianum - 9.89 6.41 4.36 | R. mucronulatum - 2.56  5.07 1.70
\4 F. rhynchophylla 0.49 5.21 4.69 2.76 i S. obassia - 1627 457 6.18
L. obtusiloba - 3.23 8.06 2.42 | R. schlippenbachii - 501 776 297
P. densiflora 14.11 - 0.03 7.06 | Other 14.15 26.68 3598 21.98
Q. mongolica 39.37 17.01 3.83 2599
Q. variabilis 5.39 1.34 - 3.15 | L. kaempferi 7.78  3.75 - 5.14
R. micranthum - - 7.58 1.26 | Vaccinium oldhamii - - 6.53 1.09
Tripterygium regelii - - 5.45 091 | L. maximowiczii - - 11.91 1.99
VI L. obtusiloba - 136  6.06 146 | R. mucronulatum - 1.05  7.85 1.66
P. densiflora 26.52 6.30 0.13  15.38 | R. schlippenbachii - 352 1240 3.24
F. sieboldiana - 17.88  14.16 8.32 | Other 2796 2545 18.19 2548
Q. mongolica 3235 3935 9.74  30.92
Q. variabilis 5.39 1.34 - 3.15 | L. kaempferi 7.60 012 0.03 3.84
Carpinus cordata 1.38 5.64 1.49 2.82 | Sasa borealis - - 13.68  2.28
S. chinensis for. pilosa - 242 8.67 2.25 i S. obassia 0.60 6.64 527 339
VI A. pseudosieboldianum 235 16.59 7.29 7.92 | R. schlippenbachii - 507 3.88 234
L. obtusiloba - 225  10.66 2.53 | Cornus controversa 921 427 075 6.16
Carpinus laxiflora 8.13 6.73 0.67 6.42 | Other 37.57 39.89 4398 39.39
Q. mongolica 27.77 9.04 3.63 17.51
A. mono 3.73 8.75 - 4.75 | Morus bombycis var. bombycis - 7.30 1.60  2.70
C. cordata 1.04 6.07 - 2.54 | Q. mongolica 3042 578 039 17.20
S. chinensis for. pilosa - 9.03 10.07 4.69 | P. koraiensis 2821  0.79 - 14.37
VIl | 4. pseudosieboldianum 0.59 22.07 835 9.05 | C. controversa 1328 375 057 7.9
Deutzia parviflora - - 5.15 0.86 | Tilia amurensis 1.65 657 850 443
F. rhynchophylla 18.23 6.28  7.52  12.46 | Other 2.85 23.61 4296 1648
T. regelii - - 14.89 2.48
*1: Celtis sinensis-Mallotus japonicus community, II: Deciduous oak comm. II: P. thunbergii-P. rigida comm., IV: P.

1

densiflora-Q. mongolica comm., V: Q. mongolica-Q. variabilis comm., VI: Q. mongolica-P. densiflora comm., VI:
Q. mongolica-Broad-leaved deciduous comm., VII: Q. mongolica-P. koraiensis comm.
C: Importance percentage in canopy layer, U: Importance percentage in understory layer, S: Importance percentage in

shrub layer, M: Mean importance percentage
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