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Synecological Study of the Forest Vegetation on Mt.
Boryeonsan, Chungcheongbuk Province'
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ABSTRACT

This study aims at classifying and interpreting on the forest vegetation located in the whole area of Mt.
Boryeonsan in Noeunmyeon, Chungju city, Chungcheongbuk Province, Korea using the methodology of the
ZM school of phytosociology. The forest vegetation was classified into one Larix leptolepis afforestation, five
secondary communities including Qurecus acutissima community, Pinus densiflora community, Quercus
aliena community, Quercus serrata community, Quercus variabilis community and one association,
Ainsliaeo-Quercetum mongolicae Song et al. 1999(Rhododendro schlippenbachii-Quercion mongolicae,
Aceri pseudosieboldiani-Quercetalia mongolicae, Quercetea mongolicae). The research expatiated on the
relationship between species composition of the forest communities and the environmental conditions, such as
human interference, altitude, slope, topography and chemical properties of soil, and also analyzed the life form
by each community. As a result, the dinsliaeo-Quercetum mongolicae was judged as the most stable community
among the forest communities identified here. On the other hand, a division of cluster analysis based on the
dominance of the component species, appeared similar to the community units classified phytosociologically.
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Thus, it is inferred that the survey area will be dominated by the potential natural vegetation,
Ainsliaeo-Quercetum mongolicae finally, if progressive succession is advanced continuously.

KEY WORDS : PHYTOSOCIOLOGY, SPECIES COMPOSITION, LIFE FORM, SOIL PROPERTIES,
AINSLIAEO-QUERCETUM MONGOLICAE
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Table 1. A synthetic table of the forest communities in the study area

Al Larix leptolepis afforestation, B! Quercus acutissima community, C: Pinus densiflora community, D: Quercus aliena community, E:
Quercus serrata community, F: Quercus variabilis community, G: Ainsliceo-Quercetum mongolicae

Serial number 1 2 3 15 16 4 5 6 7 8 9 10 11 12 13 14 17 18 19 20 21 22 23 24 25 26 27 28 289 30 31 32
Relevé number 23 2% 26 27 8 11 29 30 31l 12 32 20 2 3 9 10 6 7 16 2 1 4 18 19 16 5 M 17 24 22 13 28
Altitude (m) 270 340 345 445 400 320 280 245 200 340 170 500 520 540 220 260 630 600 660 520 460 580 755 720 660 600 640 690 325 550 610 475

Slope aspect SE20 NE25 NE28 SEA8 SW64 SE22 SW50NE32 NE4ONWRONE3S SE2] SW24SWI4SE60SW34NE30 S SWod . NWIZ W NE62NE60 SWeSNESONWTSNE44 NESONWIOSWS0 NIE30

Slope degree () 2 4 30 15 25 25 22 24 2 35 5 33 35 37 30 38 39 34 32 40 36 38 38 38 35 37 37 40 25 27 32 29
Quadrat size (m’) 100 100 100 100 150 150 150 100 150 150 100 375 100 100 225 225 100 225 100 200 150 80 100 100 300 150 200 150 100 150 300 100
topographi L vV v v U Vv L L L L L U G U M M U U U U U U U U U U U U R R U ¥
Tree layer (m) 20015 13 13 16 20 16 13 14 20 14 14 14 14 14 15 9 14 12 12 (3 10 12 ¢ 16 14 2 10 11 14 16 15
Tree layer (%) 9 80 8 80 90 95 8 80 90 95 90 8 90 90 95 90 8 90 90 8 80 90 75 90 95 90 95 8 90 80 90 95
Subtree layer (m) .11 7 9 7 1 10 10 6 8 W . 8 & 10 8 . 8 8§ 7 . . . 8 ¢ 1 . . 7 . 10
Subtree layer (%) .30 30 10 20 40 20 15 15 20 20 15 . 20 . 10 1 . . . 25 50 15 . 3% . 5
Shrub layer (m) 15 3 5 5 3 45 4 35 25 4 4 45

33
-
5
v
=1

3

4 35 4 35 25 35 35 25 4 35 35 35 4 4 3 4 25 4 5
Shrub layer (%) 30 10 5 10 60 70 40 60 40 70 45 35 20 20 50 60 90 70 80 60 & 8 & 70 70 70 65 70 60 70 50 30
Herb layer (m) 10 05 05 05 04 05 09 07 08 07 07 06 08 08 07 10 03 07 03 06 05 03 04 03 06 04 05 03 05 03 03 05
Herb layer (%) 95 95 25 50 60 15 60 40 30 20 30 45 60 70 40 50 5 25 5 35 20 5 5

@

5l
]

20 2 10 3 10 10 50
Number of species 21 47 31 49 56 27 61 48 51 34 47 23 20 46 4l 41 12 30 12 34 36 14 12 15 42 34 27 2 37 17 2 29
Vegetation units A B C D E F G

Differential species of
community

Larix leptolepis b5 b5 L. e
Quercus acutissima Lo BA 2 0w L
Pinus densiflora P - 2 I Ao s e O O O U S

Quercus aliena M4 3.3 4455541
Pseudostellaria palibiniana R A S S L. L. .+

P]z(y;gza leptostachya var.
asiatica

Carex lanceolata
Acer mono ... . . B3
Styrax japonica

Euonymus alatus
Athyrium vidalii

+

+ o+ H

+ o+ o+ o+ o+
+
to

Quercus serrata N T . b P
Quercus variabilis oo 12+ +2.0 + o+ .+ + MA455544455 22+ + +2. . . 22+2+ . . . 4+
Platycarya strobilacea L.k R .. 22+ + L

Lespedeza maximowiczil ... ...k v +2+ 33 L

Artemisia stolonifera P R R S 1 S
Artemisia keiskeana P O 0 +212 11 + oy
Quercus dentata F T + o+

Cha. & Diff. species of
association

Quercus mongolica L. s ..+ 2222. . BbH5 4454554455 44554455 445554554444
Rhododendron schlippenbachii. . . . . . . . . . + . . + . . B3. 4422. 4454443311+ 44. 33. .
Acer pseudo—sieboldianum . . . . . .+ . +2. . o+ . P2+ . + . + 222211+ 22+ +

+

+

+

+

+

T

Athyrium vokoscense L . . + . L .o+ 23, + + + 2211 +2.
Carex siderosticta . L.+ 220 0+ o+ 0+ +2 .+
Rhododendron mucronvlatuym . . . . o+ . . . . . + . + . . R2. . 2233. +2
Sorbus alnifolia e, R T
Ainsliaea acerifolia T L. 220 0+ L+
Companions :

Lindera obtusiloba 22111122
Fraxinus rhynchophylla .. 1.1 +
Isodon inflexus R

+
+
+

+2+42+ 1222+ +
+2 11 +2+ +2+
+.2 +
Khus trichocarpa +r o+ o+ R S . . . R
Styrax obassia L. ... 33+ 00220 0+ 4 22+ 22+2+2+ 0+ . 0 12123312. +233.
Carex humilis .. 33. 23334422+ + . o+ 2311 +2. . 12. +2. +

Pyrola japonica L + . + R S + o+ o+ . o+ o+ D
Zanthoxylum schinifolium +2. + + +2. +
Callicarpa japonica A T N
Calamagrostis arundinacea . r 11+ + + +

+212+ 33. 1233+ + +

+ 1.1 +2+ 11 +212 33
+ 12+2. 11. ~+

¥

+

1.1+ +

+2 + . + . + o+ o+

+ o+ o+ o+
+
+
+ o+ o+
+ o+ o+ o+
+
+
o
+

+ + o+ + 0+ L+

+

+2+ o+ o+ .+ .+ ..
L T T S S S A |

£ .. 12120 0+ o+ 0Lk Lk D+

+ o+ o+ o+
+
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Table 1. (Continued)

Prunus sargentiy
Hemerocallls dumortieri

Folygonatum odoratum var.
pluriflorum

Spodiopogon sibiricus
Viola rossii

Preridium aquilinum var.
latiusculum

Atractyiodes japonica
Rubus crataegifolius
Smilax sieboldii
Svmplocos chinensrs for.
pilosa

Aster scaber

Smilax riparia var.
ussuriensis

Clematis mandshurica
Dioscorea tokoro
Parthenocissus tricuspidata
Arundinella hirta

Iris rossir

Oplismenus undulatifolius
Commelina communis
Potentilla freyniana
Melampyrum roseum
Lespedeza bicolor
Lysimachia barystachys
Stephanandra incisa
Smilax china

Corylus heterophylla

Vitis coignetiae

Potentilla fragarioides var.
major

Parthenocissus tricuspidata

Arisaema amurense var.
serratum

Tripterygium regeli/
Oplismenus undulatifolius
Weigela subsessilis
Deutzia hamata
Zanthoxylum schinifolium
Hosta longipes
Dioscorea nipponica
Actinidia arguta
Clerodendron trichotomum
Chrysanthemum zawadskil
Puerarra thunbergiana
Rubus oldhamii

Morus bombycis

Acer ginnala

Spiraea prunifolia for.
simpliciflora

Akebia quinata

Rubia akane

Hypericum erectum
Maackia amurensis
Celastrus orbiculatus
Aconrtum villosum

Viola collina

Asperula maximowiczii
Lilium tsingtauense

54

+

22 .

+

2.2 .

33 .

11. +

22+ +

1.2 .

1.2 .

2.2 .

1.1 +

23 +

+

+.2 +

+ o+ o+ o+t

4o+ o+

+

33. + +

+2.
22 .

+.2.

+2 +

2.2 .

+.2

1.1
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Table 1. (Continued)

Adenophora triphylia var.
hirsuta

Peucedanum terebinthaceum

Asarum sieboldif

Dryopteris chinensis

Astilbe chinensis var.

davidii

Securinega suffruticosa

Youngia denticulata

Vitis amurensis .
Impatiens textori R
Potentilla freyniana L.+
KRosa multiflora .11
Ligustrum obtusifolium .+
Lonicera praeflorens

Viola acuminata .. .r
Indigofera kirilowii

Cornus controversa

Cimicifuga heracleifolia

Smilax nipponica

Weigela florida

Lysimachia clethroides L.+
Euonymus oxyphyllus

Viola variegata

Sedum kamtschaticum L.
Juniperus rigida .. r
Viola dissecta var.

chaerophylloides

Cephalanthera longibracteata .

Euonymus alatus

Heracleum moellendorffii

Ligularia fischeri A
Viola variegata L. .t
Hemerocallis fulva A .
Ulmus davidiana

Patrinia scabiosaefolia

Clematis heracleifolia

Chrysanthemum zawadskii

Syneilesis palmata

Patrinia villosa

Osmunda cinnamomea var.
forkiensis

Sophora flavescens
Thalictrum aquilegifolium

Solidago virga—aurea var.
asiatica

Bletilla striata
Lactuca raddeana
Aralia elata +

Miscanthus sinensis var.
purpurascens

Picrasma quassioides +
Prunus persica L
Clematis apiifolia .11 .
Diospyros lotus . r
Lonicera japonica

Artemisia princeps var.
orientalis

Philadelphus schrenckii
Aster ageratoides

22 .

+

+2 .

+.2.

1.2 r
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Table 1. (Continued)

+

Liriope spicata

Lilium amabile

Lilium concolor var.
partheneion

Carpinus coreana .
Ampelopsis brevipedunculata
var. heterophylia ’

Trachelospermum asiaticum
var. intermedium

Artemisia annua
Osmunda japonica
Vaccinium koreanum
Youngia chelidoniifolia
Lysimachia barystachys

Rubia cordifolia var.
pratensis

Thalictrum minus var.
stipellatum

Zelkova serrata
Hepatica asiatica

+

1.1 .

Others in Relevé No. :

Duchesnea chrysantha (16—+), Convallaria keiskef{(16—+), Lonicera subhispida(4—+), Vicia unijuga(4—+), Trigonotis nakaif(4—+), Viola
mandshurica(4—+), Clematis patens(4—+), Dictamnus dasycarpus(5—+), Disporum smilacinum(5—+), Polygonatum involucratum(5—+), Wistaria
foribunda(5—+), Cynanchum atratum(5—+), Meehania urticifolia(6—+), Angelica polymorpha(6—+), Carpinus cordata(7—+), Elaeagnus umbellata(7—+),
Prunus  japonica var. nakaii(7—+), Desmodium oxyphyllum(7—+), Fraxinus mandshurica(8—+), Vitis thunbergii var. sinuata(8—+), Codonopsis
lanceolata(8—+),  Eupatorium chinense var. simplicifolium(8—+), Viola mandshurica(l1—+.2), Dryopteris crassirhizoma(15—+), Eragrostis
ferruginea(15—+), Sedum polystichoides(15—r), Rhus chinensis(16—+), Betula davurica(16—+), Cynanchum ascyrifolium(16—~+), Veratrum maackii var.
Japonicum(16—+), Rubus parvifolius(1—+), Oenothera odorata(1—+), FErigeron canadensis(1—+), Lilium lancifolium(1—+), Humulus japonicus(1—+),
Youngia sonchifolia(1—+), Agrimonia coreana(1—+), Galium spurium(2—+), Persicaria senticosa(2-—1,2), Gentiana scabra var. buergeri(2—+), Hemiptelea
davidi{2—+), Erigeron annuus(2—+), Cirsium japonicum var. ussuriense(2—+), Dioscorea batatas(1—+), Ailanthus altissima(2—1.1), Crataegus
pinnatifida(2—+), Acer palmatum(2—+), Oxalis corniculata(2—2.2), Acanthopanax sessiliflorus(2—r), Chenopodium album var. centrorubrum(2—r),
Duchesnea chrysantha(2—+), Menispermum dauricum(2—~+)
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2) M&elUR 2 (Qurecus acutissima community)
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Table 2. Comparison of the Raunkiaer's life-form spectra among the study area and other regions

Geographical scale and No. Life-form percentage(%)
. Data source

community spp- MM Ch H G Th N M
Raunkiaer's standard spectrum(world) 1000 43.0 9.0 260 40 130 2.0 3.0
Korean Penninsula ? 322 1.5 351 150 127 23 1.2 Yim et al 1982
South Korea ? 348 19 300 124 190 14 7.4  Yim et al. 1982
Larix leptolepis affor. 64 8.6 74 108 107 173 248 204 Author's data 2005
Quercus acutissima com. 30 333 133 133 100 - 16.7 13.3 Author's data 2005
Pinus densiflora com. 75 216 94 126 23.0 43 172 11.9 Author's data 2005
Quercus aliena com. 109 241 9.4 179 207 1.3 189 7.7 Author's data 2005
Quercus serrata com. 47 149 128 17.0 17.0 - 213  17.0 Author's data 2005
Quercus variabilis com. 87 187 131 156 221 3.9 184 82 Author's data 2005
Ainsliaeo-Quercetum mongolicae 107 226 164 182 165 28 149 8.6 Author's data 2005

Total mean 74.1 205 117 151 171 42 189 124
* Note. com.: community, affor.: afforestation, ?: data missing
AAEMMC] VE £E A0R BREAN(Yim er al,  Tol 2%HE 49 FUE MR B} ke B2AL
1982). THH 2ARR| 9] ol Vel & E8%5E= 697} 25 AR dRlo] FAE A & 4 Atk E olRgt
1414 205502 tehrom, o|le] ot Ao B Aup ABAEsE Z-MEAle] olgt mxake] Ae
A Table & HFAHYBMMO] 205%2 71 ghet ABAOR WEshs Rolet Azect

I, th2o 2 HEAE(N) 18.9%, AFAE(G) 17.1%, ¥t
A FAEMH) 15.1%, FHEAEM) 12.4%, 2 FEAE(Ch)
11.7%, 1@AAE(Th) 4.2%%02 eRdch

EZ 2] AEHS vliste] B gy A E
(MM)2 A urgedol A 333%2 th2deof vl3) &
A vebgtod, Zgh e, ARt aE, o
o, FUYEE, EAURTEY] soR WA el
o} BRI SAE(H)2 AlgUHEdeo] 182%2 714 &4
Uebd=dl, o= Yim er al(1982)2] 3= 2 W3k o)
e BLPEAM | Autel FARRE grol)
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WHFR] GFgtrial Az

3. HEEM ot 2R
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Figure 3. Dendrogram of the plots based on cluster
analysis. The serial number is the same with
ones listed in Table 1
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Table 3. Chemical properties of the soil in the study area

Com.* pH(1:5) OM(%) P05 Exchangeable cation (me/100g) EC
k Ca Mg (ms/cm)
A 5.05 5.10 8.00 0.20 2.70 0.40 0.90
B 5.10 4.90 7.00 0.30 2.40 0.30 0.80
C 5.05 4.65 8.00 0.20 2.85 0.40 1.00
D 4.80+0.031 4.30£0.079 3.50+0.948 0.30+0.060 1.00+0.089 0.30+0.024 0.70+0.134
E 5.30 5.40 22.00 2.00 1.20 0.30 0.70
F 4.90+0.100 3.84+0.666  18.80+2.150 0.50+0.360 1.3040.220 0.30+0.030  0.60+0.330
G 4.70+0.027 5.98+0.369  5.80+0.995 0.20+0.030 0.80+0.165 0.30+0.030  0.80+0.150
Eg:; 4.98+0.024 4.884+0.265  10.30+2.650 0.52+0.250 1.75+0.320 0.32+£0.018  0.78+0.050

* Com: Community type, A: Larix leptolepis afforestation, B: Quercus acutissima community, C: Pinus densiflora
community, D: Quercus aliena community, E: Quercus serrata community, F: Quercus variabilis community, G:
Ainsliaeo-Quercetum mongolicae, OM: originic matter, EC: electric conductivity

* *The arabic numbers indicate mean values +S.E(standard error). The values no having their ranges are for data

deficiency.
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