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Abstract: The result of forest vegetation classification could be quite different and dependant on analysis methods.
The purpose of this study was to compare the analyzed results for three kinds of methods (physiognomy dominant
species, floristic composition and interspecific association) related to vegetation classification. Vegetation data were
collected by the 80 quadrates in Mt. Oseo, Chungcheongnam-do from September to October in 2016. We carried out
community type classification using above three methods. As a result, the vegetation according to physiognomy dominant
species was classified into ten communities such as Pinus densiflora community, Quercus mongolica community, Zelkova
serrata community, Quercus acutissima community, Cornus controversa community, Quercus serrata community, Larix
kaempferi community, Pinus rigida community, Castanea crenata community and Liriodendron tulipifera community. The
vegetation according to floristic composition was classified into 4 vegetation units. It was totally represented by Lindera
erythrocarpa community group. And L. erythrocarpa community group was classified into the Rhododendron
mucronulatum community (subdivided R. mucronulatum typical group and Styrax obassia group) and Zelkova serrata
community (subdivided Larix kaempferi group and Pseudostellaria palibiniana group). As a result of interspecific
association, forest vegetation was divided into two groups. And it was considered that the vegetation type by floristic
composition and interspecific association significant could be affected by topography. There were lots of vegetation
groups or units in the order like 10 types of communities by the physiognomy dominant species, 8 species group
and 4 vegetation types by the floristic composition, and 2 types by the interspecific association. In conclusion, vegetation
classification methods elicited diverse vegetation groups or units with lots of correlations of environmental factors.
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Figure 1. Map showing the investigated plots.
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Table 1. 2x2 contingency table for association between two
species, A and B.

Species B
present absent
Species A present a b m=a+b
absent c d n=c+d
r=atc s=b+d  N=atb+c+d

*a: The number of SUs where both species occur; b : The
number of SUs where species A occurs, but not B; ¢ : The
number of SUs where species B occurs, but not A; d : The
number of SUs where neither A nor B are found

Sy ()

e N(ad—be)? 2

mnrs

A 2014 ad7t beret AW Ao AAAA(FIED),
be7t adW e} S Bof JepA(SddD) el #AES 7t
ek ++oh += Ao FUAAS, -2k = F Al
S UEr ZlolH, ++9} = 99%2] FEof A, +9}
= 95%2] FEpEolA T pEtel fofet A

7} &S yeERdTHAgnew, 1961).

=
7} pREFYY] vt ERE welewste] vt
ABAE U FRA ot HiE B %

2% o o

1. HELEE ofst 2R

AT R FEHRFERE AR A @A
ArO) AFAES R, AZREe AR
e mEUREe, 2R, Sires, 9u
Qe Fy|chavhrge dhbge Wt
T+ F 10719 FEFF o2 FEE QU TH(Table 2). A
R, YR W UERIR Apgee 2 A
ol YIRS Sl thE AdaatEe] viste] EdF7
7 Upebie Abgle] matol ejat sl Ske 4t
HAES TS 77 aQlo)7]= shw(Lee
et al., 1996), Krebs(1985)2} Barbour et al.(1980)2 Y-8
3i70] o dAo]n MALSAL Fa% meke] WA
2 49 Frjobesl Rolrkw sholck ujehy ZHol
ola) B4 o5 Aol A fopir] 5o 4%
Algle] apol ofs) Ao BHRAG olato] of

an

Hlom, thEE AP Ao a2kl Asleh A
HAEQ U] A} SR E wEs V4s,
R+2 Ueyth
T, B, A

d= A7ME=,

ol

=}
% 112, B85 [+, 28
A= T o] 402 Lehd Fe

AR, AU, FE2AE, R

B ol

&£



QAAE AFRAAYS] AR, S B Sde] ofRt HRE & 173
Table 2. Differentiated constancy table according to physiognomy dominant species.

Community PIDE QUMO QUAC ZESE COCO  QUSE LAKA  PIRI CACR LITU
Altitude(m) 3373 531.4 1773  305.8 4708 503.7 2152 152.0 37.5 203.0
Slope degree(°) 11.9 21.4 7.0 8.8 133 11.7 4.8 10.0 9.0 12.5
Topography US(65.0) MS, US(62.2) LS, MS(40.0) V(10.0) V(10.0) MS, V(36.7) MS(50.0) US(63.3) LS(30.0) LS(30.0)
Bare rock(%) 3.2 9.4 0.0 57.5 66.3 26.7 0.0 0.0 0.0 0.0
Bare soil(%) 0.2 5.5 0.0 26.7 10.0 0.0 0.0 30.0 2.0 10.0
Litter layer(cm) 6.0 4.1 2.8 1.0 2.0 5.7 4.5 3.7 5.0 2.0
Coverage(%) tree layer 73.4 77.8 68.8 77.5 71.5 71.7 65.0 75.0 65.0 80.0

subtree layer 16.0 19.2 18.8 22.5 10.0 17.5 10.8 30.0 12.5 17.5
shrub layer 334 19.7 41.3 16.3 26.3 15.0 10.0 30.0 40.0 17.5
herb layer 25.2 25.6 46.3 47.5 42.5 16.7 24.2 30.0 40.0 52.5
Height(m) tree layer 11.8 9.4 15.5 12.5 11.8 12.3 15.3 15.3 14.0 12.0
subtree layer 6.2 5.9 8.8 6.5 6.2 8.0 7.5 6.0 5.8 7.0
shrub layer 2.3 22 2.7 1.5 2.0 32 2.8 32 2.0 3.0
herb layer 0.4 0.3 0.3 0.2 0.4 0.5 0.4 0.5 0.6 0.1
DBH(cm) tree layer 24.3 15.5 29.0 26.3 25.3 20.0 30.8 26.7 25.8 24.0
subtree layer 10.2 7.2 14.3 12.0 8.3 8.0 15.3 10.0 10.0 8.0
shrub layer 2.2 2.1 3.0 2.3 3.0 43 3.8 2.5 2.0 3.0
The number of present 2.7 18.1 285 330 283 210 283 243 385 330
species
Relevé 32.0 18.0 4.0 4.0 4.0 3.0 6.0 3.0 2.0 2.0
1. Pinus densiflora community ;
Pinus densiflora T1] V45 111 111 122 I11 312
(&) 2| 112
S [++
H R++ I++
2. Quercus mongolica community ;
Quercus mongolica T1 112 V45
(A2 T2 112 o2 111 111 I11
S I+2 o+1 1++ [ ++
H I++ M++ 111
3. Quercus acutissima community ;
Quercus acutissima T1 I11 111 444 111 122
(&) T2 R22 122
S I 111
H I+ 2++ 122
4. Zelkova serrata community ;
Zelkova serrata T1 111 444 312 111 122
(=E4) T2 111 122 o1l
S 1++ o+1 111
H 242 1++ o++ 2++
5. Cornus controversa community ;
Cornus controversa Tl 111 122 445 I11
TS T 112 111 211 311 o2 212
S 12 I++ 1++ 122 2++ 1++ [ ++ 1++ 1++
H R++ 1++ 1++ I++
6. Quercus serrata community ;
Quercus serrata T1 111 345 111
(F3) T2 111
S I+3 111 2+2 1++
o+1 1++ 1++ 2+1 1++
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Table 2. Continued.

Community PIDE QUMO QUAC ZESE COCO QUSE LAKA  PIRI CACR LITU

7. Larix kaempferi community ;

(nggagﬁ/g; TI Rl 111 111 V3s

8. Pinus rigida community ;

Pinus rigida Tl 112 344

EN g H 1++

9. Castanea crenata community ;

Castanea crenata T1 122 111 111 244

(&) T2 11 11 1++
S I+2 111 111 111 1++
H I+1 1++ 1++

10. Liriodendron tulipifera community ;

Liriodendron tulipifera T1 255

(W) T2 212
S 211

1++

11. Companion species ;

Lindera erythrocarpa Tl 412 211
(=) ™ 111 111 312 213 111 mi2 122 111
S V+4 I+1 413 3+2 313 212 [m+2 1++ 122 2+1
V+2 m+1 3+2 4+1 1++ 2++ V++ 2++ 2+1 2+1
Sorbus alnifolia T1 211
Gl T 122 o+2
S o+2 o+1 1++ 1++ I11 111 111
I++ O ++ 1++ 1++
Lindera obtusiloba S m+1 m+1 3++ 2++ 3++ 1++ 2+2 1++
(A7) H IO++ 0 ++ 24+ 24+ 14+ 1++ M++ 1++ 2+1
Styrax japonicus T2 112 111 311 111 122 111 111 111
(W= S %) 112 1++ 1++ O++ 111 211 2+1
H TI++ I++ 1++ 2++ 1++
Rhus trichocarpa T2 I++
1) S I+3 I ++ 2+1 242
H II++ I++ 3++ V++ 24+ 1++ 1++
Ligustrum obtusifolium S I+2 4+2 312 442 242 m+1 1++ 211 122
FFU) H II++ 44+ 241 24+ 1++ M+ 1++ 1++ 1++
g’g’g’;ﬁ%’;”du’“’”b““s H V43 M+ 413 323 313 211 V43 2er 222 212
Smilax china S o+3 [ ++ 3+2 1++
Cdm g =) H V2 M++ 3+1 1++ 24+ I++ 133 24+
Smilax sieboldii T2 R++ I++
(7 =) S I+ 2+2 1+
Mm+1 I++ 4+1 2++ 2++ V+1 2+1 1++ 2+1
(DO ’HSI;?VL ’;’g )Sm’l””””’” M+4 V+2 2+1 3+ 1+ 2+1 24+ 1++ 1++
Parthenocissus tricuspidata T2 I11 111 I11 111
(FAelg =) S [ ++ 1++ I++
V+2 I ++ 4+ 24+ 122 V4l 2+ 1++
(Célfﬁmgg)rostis arundinacea 41 I+t 241 343 342 312 V42 it it
(C;’}’g é’g”’:’j}g mandg 3 M +4 11 41 241 I | N T T v
Rhododendron mucronulatum S 043 M43 319

=)
H T+l 0 ++ 14+
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Community PIDE QUMO QUAC ZESE COCO  QUSE LAKA PIRI CACR LITU
igﬁ%ﬁz’;)k!rllOWll H e 2 211
Styrax obassia T1
(F ) T2 112 122
S 112 IIgK]
I++ O++
Acer pictum subsp. mono T1 211 111
(L2 T2 111 111
S 1++ 1++ I++ 1++
H 2++ M++
Quercus variabilis Tl  RI1 111 111
(FFU) T2 I11
S I+1 1++
H I+1 I++
Carpinus laxiflora T1 o1z
(ol T2 RII 111
S [+1 I+1
H I++ I++ 1++

* The other 192 companion species among total of 221 species omitted. PIDE : Pinus densiflora; QUMO : Quercus mongolica;
QUAC : Quercus acutissima; ZESE : Zelkova serrata; COCO : Cornus controversa; QUSE : Quercus serrata; LAKA : Larix
kaempferi; PIRI : Pinus rigida; CACR : Castanea crenata; LITU : Liriodendron tulipifera; T1 : Tree layer; T2 : Subtree layer;

S : Shrub layer; H: Herb layer.
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Table 3. Differentiated constancy table according to floristic composition.

Community A B
Group a b a b
Vegetation Unit 1 2 3 4
Altitude(m) 234.6 519.4 210.3 3332
Slope degree(°) 10.9 18.2 8.6 9.4
Topography US(67.9) MS, US(61.8) LS, MS(41.1) V(16.7)
Bare rock(%) 5.8 7.0 41.7 59.3
Bare s0il(%) 6.0 2.9 53 18.3
Litter layer(cm) 4.9 54 4.5 1.4
Coverage(%) tree layer 73.2 75.7 70.6 76.1
subtree layer 16.3 19.0 15.6 16.3
shrub layer 36.1 23.8 23.6 22.8
herb layer 27.4 24.6 30.3 47.2
Height(m) tree layer 11.6 10.8 14.8 12.2
subtree layer 5.2 6.5 7.2 6.9
shrub layer 2.3 2.4 2.6 2.0
herb layer 0.5 0.8 0.4 0.2
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Table 3. Continued.

Community A

Group a a b

Vegetation Unit 1 2 3 4

DBH(cm) tree layer 23.2 18.9 29.1 26.7
subtree layer 9.4 8.0 12.5 12.1
shrub layer 2.2 2.1 34 3.0

The number of present species 23.2 19.6 29.5 30.1

Relevé 19.0 34.0 18.0 9.0

1. Character species and differential species of Lindera erythrocarpa community group ;

Lindera erythrocarpa(P] % 1H5-) V+4 V+3 V+3 Vi3

Pinus densiflora(Z15) Vis m15 m1s 122

Quercus mongolica(X ) m+1 IV+5 Im+1 i1

Sorbus alnifolia(& v L) m+2 m+2 o+1 o+1

Lindera obtusiloba(%§ 73 1-) IV+1 m+1 V+2 V++

Styrax japonicus(™ < 1H-) Im+1 Im+2 Im+2 V+1

Rhus trichocarpa(7) &) V+2 o+3 V+1 I+1

Ligustrum obtusifolium(F &) m+2 I+2 V+2 V+2

Oplismenus undulatifolius(5-5 37 &) IV+3 m+3 V+3 Vi3

Smilax china(?d V] 9 =) V+3 V++ M+1 0++

Smilax sieboldii(7] 7} A & &) I+1 I++ V+2 IV+1

Disporum smilacinum(°l 7] 1-2]) I+4 V+4 o++ m+1

Parthenocissus tricuspidata('e 7 ©] & =) V+2 o+1 V+2 oI+1

Calamagrostis arundinacea(’2 M &) o++ m+2 m+2 V+3

Carex humilis var. nana(7}= A 154 %) V+3 M+4 o+1 IV+1

2. Character species and differential species of Rhododendron nucronulatum community ;

Rhododendron mucronulatum(% 2 2)]) m+3 m+3

Indigofera kirilowii(*3 W] - 2]) V+2 m+2 I++

3. Differential species of Styrax obassia group ;

Styrax obassia(Z-5 W) m+3

Carpinus laxiflora(*] ©] L}5-) I11 o+5 133

Rhododendron schlippenbachii(d % I++ m+3

Viola albida f. takahashii(ct-g A W] 3%) I++ I++

Artemisia stolonifera(5)-=-%1 9] 1 47) o++ I++

Carex ciliatomarginata(8 WA} ) o+1

Hosta longipes(Y] W] ) o++

4. Character species and differential species of Zelkova serrata community ;

Zelkova serrata(’=F] ) m+2 V14

Cornus controversa(s o) 112 1+2 V+5 V15

Acer pictum subsp. mono(2L =] H5) o+1 mi1

Rosa multiflora(’3 & 2 oI++ m++

Akebia quinata(2-5 3 =) I+1 Vr3 V+3

Clematis apiifolia(AF<] 2w I++ m+1 V++

Phryma leptostachya var. asiatica(3}2] ) o+2 O++

Persicaria filiformis(°]2+o] %) I++ m+1 I++

Boehmeria nivea(E- A %) Orl o+1
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Table 3. Continued.

Community A

Group a b a b
Vegetation Unit 1 2 3 4
5. Differential species of Larix kaempferi group ;

Larix kaempferi(Q ¥ %1 41} 15

Liriodendron tulipifera(™® ) 155

Persicaria thunbergii(2Lv}2]) o+2

6. Differential species of Pseudostellaria palibiniana group ;

Pseudostellaria palibiniana(Z-71'8 % R++ V+2
Persicaria pubescens(FFX.o3 7)) I++ m++
Philadelphus schrenkii( 313 1}5-) m++
Celtis aurantiaca(2F 3 H5-) +2
Viola acuminata(Z YA 1] %) M++
Alangium platanifolium var.

I++ I++

trilobum(\9} 5 L)

Rubia cordifolia ‘\:/ar. O++
pratensis(&F] A1)

Euonymus alatus f. M+1
ciliatodentatus(3] 2 )

Deutzia grandiflora var. M+t
baroniana(¥H & = 2])

Meehania urticifolia('8 7] @ =) M++
Dryopteris lacera(¥] & 1LAFE]) o+1
Populus tomentiglandulosa(-==AFA] Y+4-) I+1
7. Differential species of Symplocos chinensis f. pilosa group ;

Symplocos chinensis f. pilosa(=% A L}5) O++ m+3 Vr2

Viburnum erosum('2 % L}4-) I++ m+1 m+1

8. Companion species group ;

Quercus acutissima(’y =2 L) mi2 I11 124 44
Quercus serrata(Z 73U V+3 125 oI+4 111
Pinus rigida(2] 7] th A2 UH-5) 14 122

Castanea crenata(’FH5) m+2 I+1 m+4 o+1
Lysimachia clethroides(Z-7F X1 5~ 4) I++ [++

Pyrola japonica(='% Irl

Vitis ficifolia var. sinuata(7}vPFH ™) I++

Persicaria hydropiper(®1 %) [++

Crepidiastrum sonchifolium( 115 W] 71) [++

Celastrus orbiculatus(:=="1 =) I++

Solidago virgaurea subsp. asiatica(™] % %) [++

Acer pseudosieboldianum(3 5 LH5) m+3 I11 o+1
Convallaria keiskei(=="% &%) I++

Ainsliaea acerifolia(%&#) [++

Adenophora stricta(%d7+h) I++

Euonymus sachalinensis(2] U5) [++

Asplenium incisum(Z12] ILAF2]) [++
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Table 3. Continued.

Community A B

Group a a b
Vegetation Unit 3 4
Pueraria lobata(%)) I11 I++ o++
Rubia akane(Z5*11) I++ I++
Deparia japonica() 3LAFE]) R++ I++ I++
Asparagus schoberioides(1] #+5-) R++ [++ I++
Ri j r.

Chmmset A e et
Acer palmatum(a ) I++ I++
Pilea peploides(= 3 °]) I++ I++
Agrimonia pilosa(R X UE) I11 I+
Rubus parvifolius(™8 A1 = 7]) 111 I++
Ulmus davidiana var. japonica(*=+ 1) I++ I++
Heracleum moellendorffii(®15~2) I++ I++
Meliosma oldhamii(3}th2] U-) R++

* The other 142 companion species among total of 221 species omitted.
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Pseudostellaria palibiniana (£71'8%)

Larix kaempferi (482 }5)

Persicaria thunbergii (ILv}e])

Pinus rigida (2] 7]tk )

Lindera erythrocarpa (V] 51+5-)
Lindera obtusiloba (A47}5-)
Pinus densiflora (5)
Styrax japonicus (WE1}5)
— |Quercus mongolica (A2 5)
- Sorbus alnifolia (L) }5)
- —-— (Akebia quinata (2.5 E)
- ++ + | —— |Rhododendron mueronulatum ('g-2))
- | = | ++| == |Cornus controversa (%Y%)
+ - Quercus serrata (Z3 %)
++ + |Castanea crenata (315
- ++ + ++ Indigofera kirilowii (“$8]4}2])
- - ++|—=|++ —— |Zelkova serrata (~E|\}F)
+ — |4+ = |++ ++ ++ |Clematis apiifolia (AF$12 %)
- ++ |+ |-—|++| - | - |-- — | — |Rhododendron schlippenbachii (B %)
+ - - |-= — | = | ++ |Styrax obassia (Z%9} -
Quercus acutissima (V325
- PR P + Carpinus laxiflora (A o] 4-5-)
- 4| - | + — [++]++
4| - |+ ] - 4
- - ++ + [ ++
+ +
+ + 4|+ ++

|Per5icarfa pubescens (9tE.o17])

Figure 2. Chi-square matrix for major 23 species in study area.
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— P<1%
— 1%<P<5%

PIDE : Pinus densifioral RHMU : Rhododendron mucronulatum: INKI @ Indigofera kirifowr: QUMO @ Quercus
mongofica: SOAL @ Sorbus alnifolia: RHSC © Rhododendron schlippenbachii. CALA © Carpinus laxiflora. STODB :
Styrax obassiai PIRl @ Pinus rigida, CACR @ Castanea crenatay QUSE ' Quercus serratay STIA | Styrax
Japonicas: AKQU : Akebia quinata: CLAP @ Clematis apiifolia. LAKA © Larix kaemplerr, PETH : Persicaria
thunbergii: PEPU @ Persicaria pubescens: PSPA | Pseudostellaria palibiniana, ZESE @ Zelkova serrata; COCO
Cornus controversa

Figure 3. Species constellation showing positive correlation between 20 species from study area.
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Community type

Species composition

Physiognomy dominant species

Vegetation unit

Interspecific association

Species group

Pinus densiflora

Quercus mongolica

Zelkova serrata

(s
XS

XN

Ruercus aculissima

Cornus controversa

Quercus serrata
Larix kaempflers
Pinus rigida
Castanea crenata

Liriodendron tulipifera

A
B

A @ Lindera erythrocarpa community group; B ! Rhododendron mucronulatum community; C @ Styrax
obassia group: D Zelkova serrata community; E | Larix kaempferi group; F @ Pseudostellaria palibiniana

group: G : Symplocos chinensis f. pilosa group

Figure 4. Comparison of type units according to each classification method.
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