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The Structure Analysis of Plant Communities of Betula ermanii Community in Subalpine'
Da-Um Yun’, Choong-Hyeon Oh**
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T ZhEIShaL WS WElAL, Shalse] ofatthel A ZESHE ARAT LR 257) 2ATE e AgE
AFE AAISHL EAI319IT, TWINSPAN 9 DCA 54 23, ARAe|ubi- 412 g el(Group 1), ARl ub-ga g
L2 e(Group 1), AR U2 el Grouplll) o] % 374 220 EREgITh. AR AU Group 1 )&
S 1,082~1,192m et GAbR =R 9IRSkl ApAefut-FeS L2 (Group 11)2 s 1,230~1,373m v
ShAk, ZhelSbn PuARe] S Alnt Abwlo] SIX|Bhch ARAPHUHE- AR et AR - E U e WA
w8 o] AAUETE 955 glont 4TI oRE A4 TACl AR ST A0R ek AR
2}(Grouplll).& 34k 1.428~1464m FujkT} WISHAL A A Aol SIxakek WA ARAT LR Al2lo] whe: $Alst
0 A BAE SEstel FoRE AsYURTL 93 A0 dEth AsYfRgeke duow s
1,000m ol4folx ZEsH, SEIESL £248 AR Alelo] AT AoR e Eof B4 A,
AMopak Y8 D X4 Hoby oLt Xol7h uh oARS WolT. Pehd FTIFEL 1210-1203, FAEE
0.698~0.795, A== 0.208~0.3022 ElTH

FL0{: 7t2| gLk, YEf L et st TWINSPAN, DCA

ABSTRACT

A vegetation survey was conducted and analyzed on 25 survey plots of Betula ermanii communities in the
subalpine zone of Mt. Gariwang, Mt. Balwang, Mt. Bangtae, and Mt. Hambaek in Gangwon-do. As a result of
TWINSPAN and DCA analysis, the community was divided into a total of 3 communities: Betula
ermanii-Quercus mongolica community(Groupl), Betula ermanii-Acer pseudosieboldianum community
(Groupll), and Betula ermanii community(GrouplII). As a result of the vegetation structure analysis, Betula
ermanii-Quercus mongolica community(Groupl) is located on the periphery of the Mt. Bangtae trail at altitude
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of'1,082~1,192m, and Betula ermanii-Acer pseudosieboldianum community(Groupll) is located on the ridges
and slopes of Mt. Bangtae, Mt. Gariwang, and Mt. Hambaek at altitudes of 1,230~1,373m. Betula ermanii-
Quercus mongolica community(Groupl) and Betula ermanii-Acer pseudosieboldianum community(Groupll)

are currently dominated by Betula ermanii, but after long term, it is expected that they will transe to Quercus

mongolica. The Betula ermanii community(Grouplll) is located the summit of Mt. Hambaek and the summit

of Mt. Balwang at altitude of 1,428~1,464m. It is expected that the community will be maintained as Betula ermanii

community, because Betula ermanii is very dominant, and so the next generation dominant species is maintained

by Betula ermanii. Betula ermanii community generally appear above 1,000 m above sea level, and the higher

the altitude, the more dominant the Betula ermanii are. As a result of the soil analysis, the soil characteristics

shows a similar pattern to the subalpine belt of Daecheongbong Peak of Mt. Seoraksan and Banyabong Peak

of Mt. Jirisan. As a result of the species diversity index analysis, the species diversity index was 1.210~1.293,
the abundance index was 0.698~0.795, and the dominance index was 0.208~0.302.

KEY WORDS: MT. GARIWANG, MT. BALWANG, MT. BANGTAE, MT. HAMBAEK, TWINSPAN, DCA
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ol 1Ak (Subalpine belt)= 1AM (Alpine belt)Q} 7
Aboll A =& slfaLtof] X|5kA|RE, ofarAlth 9 LAkt o)
T AR A AgAto] Thsdt A Ao il
Asol B Al wEHAAS 7SR gtk ofarkt
= SAEAAT WESA Afolof Sl Ao R ARA
A S 22 GEEAeet EuuE, AU, 7HE
HIUHE, Q14U 59 A7t @A #223tHKim et al.,
2012). opalAlt] 7| %= AR oF 4°C ofsf, W 4=
g} 73t vkt 59 540] 9lom AJug]o}, Hopd2]z}
55, F9 4, ATFE 59 ofgtt(Subpolar zone)2} -
ARSE 2748 7FRtiWalter, 1979; Kim, 2012). 131} o}
ghrjel g ofaAbs w2 afdalwe] $Jxet F7|Y
L7b WAL 78k AR 2Rl Aol A kmEEH = Ao]
7} thRedding et al., 2003; Woodward et al., 1994;
MEURK, 1984; Kim, 2012).

ofmArhY HEAHQ GABGRF AU
(Betula ermanii Cham.)= AZUE 3 4P nEo7 411
10~20m, A5 70cm7tA] /g7Fstar, A7} vt A
Aol vls) %37k suaoln glo] Y1 Zujol
7} 8-12%0 2 HEf 43 Agio] MR Yo 9)
o} 2l AAlpU e AL U RS B2 sl
(800~1,200m)of| A Attt AL U= S5 Ao,
T 555, 42 AZT o|FRAY, Fhapol] Rt &
gjubetol A= ghebikat Al 2jal o] 59 w2 AbR] At}
SAFof ARSI (Kim and Kim, 2011), 735 2|4 7]
S W3l AEXEZ(CBIS: Climate-sensitive Biological

Indicator Species) 2 & &1 Qlck(Korea National
Institute of Biological Resources, 2017).

Arzeffubo] digh A3 dtE oE kE wefoh A%
W3l A (Lee et al., 2002), 2=} CO, k=0 W& A4+
W3} d9H(Kim et al., 2014)7} 2% v} ok 2-FEx
T Ats WRAL Aol Yal oAl EEAE X
A 52 e ® AkaEiurL 29k Al AR 9 ofan
A A1 lE(Jang et al., 1991; Kim et al., 1994; Kim
and Baek, 1998; Kil et al., 1998; Kim and Choo, 2004;
Cho et al., 2004; Kwon et al., 2010; Yun et al., 2010;
Yun et al., 2011; Kim, 2012; Kim et al., 2014; Lee et
al., 2022; Lee et al., 2023)7} AP QA TL ARAHUFEE
FAOR ST AL BET Aot

uhel, ofablo] B, PARLE, FhRulE 5 3
Aol thit AP ATE ASHOE AYEo] BE 5
A, 71308} o o2 Qg HEEA So] ArEslr
(Kim et al., 2017; Kim et al., 2018; Park et al., 2019;
Park et al., 2022). 1y $2|yate] o3& Q] ofarAtbe)
S GrFoR 715s wefrt o e ALy
of thet 2AF 9 At Aoz mjujsic). ofo &
+ A= HAT 7t kil QAT e, A
PARS AR = AAshe] Abseurtete] o
A& 8L, S ARLEHUTE BHAS 913 7|24
AlsskaLA; gt
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2 A AR A=, Kim(2001), Hwang et al.
(2012) Kim(2016)< 2F118}o] v A ARA U7} et
L o2 QL HUr AAMT AAST} PR A EH|
AATE 712 94kH(1,561.8m), FUE PR TP Ee] ¢
ARt (1,459 1m), e QA Aol AR
ElAH(1,435.6m), Y= BlA] SR E0} A 78-S0
123t MAK1,572.9m)S AT Z  AAsAT
(Figure 1), obIAbe] 250l Ap2dfubRo] EAo] et 3
gt 1000m o|alol AF HAFE MAH @ gslls L] T A

Soll YAt /\}/\aﬂq_ﬁ,}ﬁ% AR ARSI &
XPZAF 202149 69 1995 109 254742 % 63]0]
A 7H)PAL 670, WFAL 37, WAL 107), HmAL 67
% 257 Ao e ABZATE RS A

—|—'

A2 A= WS (Quadrat method)S E-8-510] Ak

Figure 1. Study Area Location.
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MLV (Faagoens) = TE=s 1 X 100(%
LV.(H oq%_l‘ﬂ ]) TE= 1V.x1 (%)
6

+3 5= AdeHAE 71£2& PC-ORD 7.0
(McCune and Mefford, 2016)2 ©]-&3}o] TWINSPANO]|
9]} Classification E4(Hill, 1979a)S Z35tict 18]
TWINSPANO| 9§t ++4 75 Hesta, 74 39
B3z EAS Tlolslr] 9J8) Ordination 7| = DCA E4]
(Hill, 1979b)& o7 Z3gstSick. 2 F-do] AdshA| w5+
A=A AZ=3}7] ¢35 MRPP(Multi Response Permutation
Procedure) testE AA|B}FTE MRPP test= ZF 157 %
Ho) Hols st 9igk Wom g el Gold
0 G4 A% olgstel 249 ol AAS BEshe WY
(McCune & Grace, 2002)2.2, PC-ORD 7.0(McCune and
Mefford, 20162 -3 E4atct TAHE AAEE
SHor gysielon, W7|eS ASAF A=uAtded 2
Al | Zl(National Institute of Ecology, 2019)2 whsft}. EOF
g 2 270 JRASE AAT A% =S 384
A HATE AFE B AR AUollA 25 o] 53]
4% & 2mm A2 AEsih. EY pHE 1S SRTE
5j4J5}o] pH BlE|2 2o, Y HEEE 15 SRae
3|4sto] EC WESA7IZ2 S5t f718TdS
Tyurint, 22 4&= Kjeldahl £3)%, a2 QAR Lancaster
W o s B9t CECY: IN-NH4OAc(pH 7.0) 12 3
NH4'-N Z54, 22Ul &K', Ca’’, Mg”, Na')&
IN-NH4OAc(pH 7.0) & & ICPE o|-&3}o] E45}%th
SR TR 830 FuAA 1E A HAs
53 ARilo] S (MO R 5 4 Qe F10
B8 A|3Y5} 9 th(Harcombe and Marks, 1978). o
T T8 gttt s dotEr] 91s Shannon 4=
(Pielou, 1975)& &g&3to] FoF=l’), HFHUd=
(H'max), #A=J’), +H=D)E 48Ut

™

> oo
1> o

H(FTHE) = {Z(0/N)xlog(n/N)}
H'max(HHFTHFE) = logs
PE@AE) = H/ H'max, D($-H%) = 1)

(n: g F Al N2 AA A S0 F )
An Y o

1. ZALX| JhE

47} 2NN % FFRISHAT ZAA S S 1305~1,348m,
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=

[e]

{zl}
A

Ak B3 AR 13-30°2, ST 280
Fobs s Alo] HEaLT QL) ARG BB B
FaH7L 30emo] 3, oFLFET} PEZ o A A}
57b Aol ZWSHA ghalth WUAE AL s
1,428~1.451m, & FAF} A3l A= 7~20°=, it
AR Aol BEde] A F 7V e T 913
b, B30l 4 AR 57k 71 do] @sc.
Ak ZAA L Bt 1,082~1371m, B HaE B4R}
o, AAE 52002, RO gl BAR T
wEeo] ) FEEROR o SA, o el 9%
HENE N e e R
FHAR ZAPA 2 Bk 1362~1,442m, T AT F3F,
AR 143202 SR B et SANe B4
5 A Bagch 2 F ALdRe) BEst
Mg ek

ol AT AT Kim(2016)9] AFNH 7hel g
Apse bk S oF 900-1400me] 541 BekAoh
AR AR o] FEs}L o] Mo $YFORE AT
7, GUFLE, LRALE Fo| HEsith Auet §4}
Sfet. T3k Kim(2001)] @A5ollA] RHajak Absefu Al
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1) 22t 257

AU 257 ZARRS] th3f Classification 412
oJ5) TWINSPAN 5412 AJ8§3+ A3}, 1~2 Divisiono] 2]
Zol o8l F 37 o= =AUk Al 1Al (level 1)
Division 18] A& Ag#i(h= X7} gl A=t
Ag#7h Qs BeEto & EelEgik Al 274|(level 2)
Division 29| ZIg#j7} gli= Aveh2 vhauba, efQlarsg
YRR B, irhmo] oja) throln AHe.
2 ) Few TEn, U} O ATS 3 e,
SO QI TIR() 7 2SI Group [ & 57 ZAFE, 71k
A7 g AR % UdEUR B0l BHs:
Group [I = 147 AL AEEi7} 9= Bl Grouplll2
67 2T Tt 2). 7 24 7 oS A%
3}7] 913 MRPP 5427}, A=0.291(0<A<1), p<0.00000002
(0.05 oJsho g2 EAEo] Fo3t 0 R o] &7
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ol & 4= QISith Al 1A (level 1) APEER1 Xgei(+H)=
o A xyg B0k A & Zpek Z(Park and Kim, 2023)
o, 4] HArNel HAIS v 2eke PAslE 54
(Park and Cho, 2013)< 71¢Ith. olefl Zlgef7} gli= At
2 o 1,400m w]gke] Ab A 9 ARHo| QA|SkaL, X
#7} 9= Bl 3gst= GrouplllS sl 1,400m ©]A}
of 4k HARRol SIA|s}ol el A% AR AR
o} Al 22t A (level 2)= X7t §lis ATteto] AEES
MPELER, QREQITEER()2} nledEUR, oo
O} UrolXinh B (-)= A= AR e 1,000m
o]sfof| Al HE3E(Kim and Kim, 2018)3}1l, QF2Q) 735
(= A=Aor 2 ¢ 7MEAE o] #3E(Kim and Kim,
2012)gtct. Atel 5 HPEUE, eFRl U ()7 =9
5= Group I 2 &gt 1,000~1,100m 9] SAZ -8 wha}
SR, WEUR(HE 4 SARe] PR 2ol 7
2 Z3(Kang et al., 2016)3}1L, O} +)S BET)7F 1
o we} 28 B (Lee, 1985; Kim et al., 2008)5}0] &t
1,200~1,300me] 547} o] EE5H= Groupl o] 37
0513 LT, perel 29 AP AA0Y)S e
AL AA(MILV)S vleko 2 2ebye Hojst A, uf
SH}pEo} gFeo) M PRS0 TEE Group | & A}
AU AR R, v elE L Re} olE EHoR T
w9 Group [l & Apiefup-gabs e, g &4
o 74 Growpllle Afsdppgeton TREn
(Table 2).

TWINSPANo|| &J3t o1&t B7E Hebsial, «ehe] e
54 857l Sl9) DCAZIHE olg3tol Baslst
(Lee et al., 1994; Choi and Kang, 2006). DCA &4 A1},

2o S ofs MAET HEL st ob
% @& Group I, 7Fdl= sfdarert 571441 Group I,
928 SAEA Y & Groplllom BRH gt
(Figure 3). 252 -9Ju|gt 77} UepA] QFokth(Figure

© 2 TWINSPAN©] ]3] 23}
Gt AR Ao et

!

Group [ (AR U- AU 22 HPejAl 54
Hol 9235t 57 ZARLolch &fldt 1,082~1,192m, 3k
Ak} BaF A= 14~29°0]tKTable 1). AT X
(LV) 24 A3}, wEFoA ARAHUFHLY. 46.15%), 4l
ZHFEHLV. 25.02%), SUEILV. 9.26%) So] 233590
™, ofu 2 GEFUHH(LV. 26.76%), 7FAHFEH(LV.
20.39%), ATV, 8.49%), TUEHIV. 7.35%) 59
03 oH3lth JEZO AASULLYV. 16.12%), &
SHEUENLV. 13.40%), FZ(1V. 11.28%), AShtR(LV.
9.45%), AZIE(LV. 8.63%) So] 233} tHTable 2).
Group [l (ApA e -Gt vt Wef4l, 7he] g4l
SraARe] AT AR fIARE 147 Aol S
1,230~1,373m, 32 B3} B A3E E3F AHAM= 5~30°0]|t}
(Table 1). FHH-HX(LV.) E4 A}, E5Fo|A AR
ULV, 57.08%), AIZFEHLV. 22.76%) 5 A2 94
8191, ofmEZL b UYLV, 39.43%), T L}—r(IV
12.60%), SHHZIUE(LV. 7.45%) So] £d3l9r};. HE=

=

T
=]

=3

© GohEULY., 18.14%), AJSHU(LV. 16 29%), Mz
(LV. 14.96%), |QZUL(LV. 14.84%) 5 08 233}

th(Table 2). Groupll(Al2eLpFtwehS -GLHHA}J_} uko}
A AR AHA AARE 67l RARROIY S
1,428~1,464m, SRS B Ak} AlaR, AA= 7-32°0|c}
(Table 1). Ai-F-HALV.) 24 23}, A5Foll A Ape)
ULV, 67.87%), AZHFE(LY. 17.90%) S 202 03
B}, OFWEZ O ARAT ULV, 28.19%), AZFUFE(LV.
10.78%), BF7HE(LV. 9.96%), SrEFELFEL(LY. 9.52%) =

02 ZHILE TEEL FE(LV. 15.24%), 2713t

| Rm(+)

Level 1

]

2 division

Bs, Pt(-) Tr, Sc(+)

Level 2

1 division

]

Group [ : 5RARL ‘

‘ Group I : 14%A}T

‘ Group I : 6 &R AFL ‘

10, 11, 12,
13, 14

1.2,3,4, 5.6
15,16, 17. 18
19.20.21. 22

l\) =]
ro °

7
3

2

5

Figure 2. The Classification of 25 plots by the TWINSPAN analysis.

* Rm: Rhododendron mucronulatum Turcz., Bs: Betula schmidtii Regel.,

Pt: Philadelphus tenuifolius Rupr. & Maxim.,

Tr: Tripterygium regelii Sprague & Takeda., Sc: Sorbus commixta Hedl.
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AXIS 1

Figure 3. The DCA ordination of 25 plots(Group I : Betula ermanii-Quercus mongolica Community(A),
GroupIl: Betula ermanii-Acer pseudosieboldianum Community(O), GroupIll: Betula ermanii Community(H)).

(V. 1221%), H2HEUIHLV. 10.46%) 5 «o&2 =
&5l tHTable 2).

Arzefupitatetol oighk A4 & A A3, Group [
(At A 2T el 2 Group I (AR
UReho s s erl WS AduEel g
L0] Alglo] S7kgt Hhi, ARAeiubt = adhs 208
A= ik ¥HH, GrouplI(AbAgiuhateholl A= st
Tt s AU, BT Al o] Fasskar A
o] Aol Ao skl en, A F9follA Ak
UHE7F otk Sdske] AT FAdo] Ao R o]F
o XL SISt wEbA ofarAk thiE HHSFTETY AR
U= ad 1,000m o)A 2 Edst=t, sl
£7} fobdas Apseue] o] S A AFE
Bt ol AT Aotk obnAte|o] s 1,100~
1500m ol el 4] AL Eere] A 0w FHalaL
ST} ol des And el A2o] Zrlaths
AilLee et al., 2022)2} A=]stc].

3. EY &Y

Ao mof BA] Ak pHis 44479, 715

(OM) &2 18.97~37.40%, A& A(TN)= 0.51~1.20%=
Aottt AJ2j4k Hiokg: ofatAtt(Kwon et al., 2010;
Cho et al,, 2016)9} H|=3F OFARS: K tH(Table 3). -F-&QlAk
(P?0°)2- 64.09~126.25ppm, %Fo]-22| 382 CEC)> 24.60~
49.87cmol'/kg 02 oAt thH-gat 2| 2jak Hrols of LAt
(Kwon et al., 2010; Cho et al., 2016)Xt} Th4 =Z|4t
B3t 2|2 BA R QItK(Table 3). E4J(Soil texture)
Group [ (Ap2giub=-AlZ4u72h 3 Group I (AR Lt
FGHFRLEE AFLPER ANl AgEge) &
A3t §AS1sAEE Grouplll(A~eLbR2eh) o] B e Al
YA S IAFIARER Hopt e BT AL
F2Kwon et al., 2010) A2 APAAES] HE W n|Ab
ghepo] §AMEH 202 LERgThTable 3)

AT A ] EFEAS Ao Hopk th e}
2| 2|4l HropiE o}ilAlth(Kwon et al., 2010; Cho et al.,
2016) B HS=jE S Holal o), faclit ¢
ol 2A|gHga, AT L(Ca™) 5 U EAL Wl A
A ApEurEtEtE Tt =7 et Kwon et al., 2010;
Cho et al., 2016).
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Table 1. General description of the physical features and vegetation of 25 plots
Community* Groupl (5 Plots) Groupll (14 Plots)
The surveyed areas Mt. Bangtae Mt. Gariwang
Plot number 10 11 12 13 14 1 2 3
Topography Edge Ridge, Slope
Altitude(m) 1082 1100 1153 1186 1192 1305 1326 1328
Aspect(®) NW N NW NW NwW N N N
Slope(°) 14 17 29 24 21 16 13 13
Mean Height(m) 14 13 13 14 15 9 10 9
Canopy
Mean DBH(cm) 31.2 242 27.7 30.1 352 24.0 29.3 28.6
Mean Height(m) 5 5 6 6 6 6 6 5
Understory
Mean DBH(cm) 7.0 7.7 8.0 6.7 6.9 7.4 7.8 6.8
Shrub Mean Height(m) 1 1 1 1 1 1 1 1
Community* Groupll (14 Plots)
The surveyed areas Mt. Gariwang Mt. Bangtae
Plot number 4 5 6 15 16 17 18 19
Topography Ridge, Slope
Altitude(m) 1348 1336 1332 1230 1260 1371 1367 1366
Aspect(®) N NW NW N E N NW NW
Slope(°) 13 29 30 7 20 15 5 12
Mean Height(m) 9 9 10 9 9 8 8 8
Canopy
Mean DBH(cm) 30.2 32.8 354 28.6 21.2 29.7 21.5 334
Mean Height(m) 6 5 6 5 5 4 4 4
Understory
Mean DBH(cm) 9.4 6.8 10.4 59 9.1 10.8 9.9 7.3
Shrub Mean Height(m) 1 1 1 1 1 1 1 1
Community* Groupll (14 Plots) Grouplll (6 Plots)
The surveyed areas Mt. Hambaek Mt. Balwang Mt. Hambaek
Plot number 20 21 22 7 8 9 23 24 25
Topography Ridge, Slope Peak, Summit(pile of stones)
Altitude(m) 1373 1369 1362 1446 1451 1428 1442 1445 1464
Aspect(°) E E E NW W W W W W
Slope(°) 14 15 17 7 18 20 24 25 32
Mean Height(m) 8 8 8 8 8 8 8 8 8
Canopy
Mean DBH(cm) 15.9 19.7 19.0 23.1 23.9 23.7 17.6 16.9 20.1
Mean Height(m) 5 5 6 4 4 4 4 3 4
Understory
Mean DBH(cm) 5.4 6.8 7.4 11.6 14.8 16.4 11.4 7.7 15.0
Shrub Mean Height(m) 1 1 1 0.4 0.5 1 1 1 1

* Plant community names are referred form Figure 2
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Table 2. Importance Value of major woody species by the stratum of 3 communities*

Community* . Layer C U S M
Species

Betula ermanii Cham. 46.15 0.76 0.00 23.33

Quercus mongolica Fisch. ex Ledeb. 25.02 1.79 8.63 14.55

Acer pseudosieboldianum (Pax) Kom. 0.95 26.76 13.40 11.63

Carpinus cordata Blume 5.75 20.39 5.96 10.66

Kalopanax septemlobus (Thunb.) Koidz. 9.26 0.00 0.00 4.63

Acer komarovii Pojark. 0.00 8.49 9.45 4.41

Groupl Tilia amurensis Rupr. 1.79 7.35 342 3.92

(5 plots)  Acer tegmentosum Maxim. 0.00 2.67 16.12 3.58

Acer pictum Thunb. var. mono (Maxim.) Maxim. ex Franch. 2.88 4.52 0.00 2.94

Betula schmidtii Regel 0.75 6.86 0.33 2.72

Ulmus laciniata (Trautv.) Mayr 0.00 6.52 0.00 2.17

Rhododendron schlippenbachii Maxim. 0.00 0.00 11.28 1.88

Syringa villosa Vahl subsp. wolfii (C.K.Schneid.) Y.Chen & D.Y.Hong  0.00 4.27 1.48 1.67

Others 7.45 9.60 29.92 11.91

Betula ermanii Cham. 57.08 2.12 0.40 29.31

Acer pseudosieboldianum (Pax) Kom. 1.95 39.43 18.14 17.14

Quercus mongolica Fisch. ex Ledeb. 22.76 3.40 2.22 12.88

Tilia amurensis Rupr. 4.38 12.60 1.67 6.67

Acer komarovii Pojark. 0.18 5.56 16.29 4.66

Fraxinus rhynchophylla Hance 242 5.85 2.70 3.61

Groupll Magnolia sieboldii K.Koch 0.10 7.45 4.24 3.24

(14 plots)  Rhododendron schlippenbachii Maxim. 0.00 0.40 14.96 2.62

Tripterygium regelii Sprague & Takeda 0.00 0.00 14.84 2.47

Cornus controversa Hemsl. 2.63 321 0.08 2.40

Acer pictum Thunb. var. mono (Maxim.) Maxim. ex Franch. 2.50 2.78 0.12 2.20

Prunus maackii Rupr. 0.56 2.50 5.62 2.05

Carpinus cordata Blume 0.46 3.61 1.06 1.61

Others 4.98 11.11 17.67 9.14

Betula ermanii Cham. 67.87 28.19 5.00 44.17

Quercus mongolica Fisch. ex Ledeb. 17.90 10.78 0.44 12.62

Rhododendron schlippenbachii Maxim. 0.00 3.95 15.24 3.86

Acer pseudosieboldianum (Pax) Kom. 0.00 9.52 3.14 3.69

Sorbus commixta Hedl. 0.00 9.96 1.20 3.52

Taxus cuspidata Siebold & Zucc. 5.92 0.27 1.23 3.26

Grouplll Acer komarovii Pojark. 0.00 7.18 5.00 3.23

(6 plots)  Abies nephrolepis (Trautv. ex Maxim.) Maxim. 0.00 7.05 1.01 2.52

Syringa villosa Vahl subsp. wolfii (C.K.Schneid.) Y.Chen & D.Y.Hong  0.00 1.24 12.21 2.45

Pinus koraiensis Siebold & Zucc. 3.78 0.46 0.13 2.07

Weigela florida (Bunge) A.DC. 0.00 0.98 10.46 2.07

Euonymus macropterus Rupr. 0.00 5.47 1.43 2.06

Prunus maackii Rupr. 0.00 5.31 1.53 2.02

Others 4.51 9.65 41.98 12.47

* Plant community names are referred form Figure 2
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Table 3. Soil characteristic of 3 communities*
Groupl Groupll

(Betula ermanii-Quercus
mongolica Community)

Community*

(Betula ermanii-Acer
pseudosieboldianum Community)

GrouplIl
(Betula ermanii Community)

pH 479 (4.56~5.15)

440 (4.09~4.73)

4.44 (4.05~5.06)

EC(dS/m) 0.207 (0.149~0.274) 0.205 (0.152~0.34) 0.167 (0.13~0.21)
OM(%) 18.97 (11.62~24.53) 19.89 (12.49~25.94) 37.40 (21.07~51.4)
TN(%) 0.51 (0.31~0.6) 0.57 (0.39~0.79) 1.20 (0.75~1.68)

P’0°(ppm) 72.26 (52.85~88.08) 64.09 (34.87~123.31) 126.25 (17.62~273.05)

CEC(cmol'/kg) 24.6 (21.2~29.6) 27.9 (23.5~33.5) 49.9 (35.2~65.4)

K 0.52 (0.45~0.63)

0.30 (0.2~0.51) 0.52 (0.11~1.19)

Ex. cation Ca’’ 491 (2.9~7.01)

3.06 (0.84~5.42)

13.38 (2.96~32.37)

(cmol'/kg) Mg** 0.73 (0.43~1.08)

0.51 (0.17~1.01)

1.76 (0.45~3.63)

Na* 0.70 (0.08~3.09)

0.07 (0.05~0.09)

0.10 (0.09~0.1)

Soil texture Sandy loam

Sandy loam Silty clay, Silty clay loam

* Plant community names are referred form Figure 2

A7 AR Z A} & x| ZAFR] 2 A(Korea Forest Service,
2017)2 Zuste] F1217 6em U]HS 24, 6~18cmi=
275, 18~30cm= 574+, 30cm o2 tiFEoR R
off Tl A g2 AI8HIE Group I 9] 2,000m™ W ARzl
UL DBH 8~75cmo| aesl= 8070417} ZdskelaL, 2
Zof| &llgsl= DBH 6em w|TRS- UERA] QFob). AlZRE
L DBH 8~51cmo|| ajgst= 50704171 28381laL, X4
3870AI7} E&sHoct GHa U= DBH 6~20cmof 4] 50
AAZF bt L, 4= 41704171 S dstoict 7 Erg
DBH 6~29cmo|| A 537§A17} Yebal, X4== 177047}
£33}t Table 4). Group I & AfAF UFT7F A7 Eof A
7S5/ EESHA N o] S5 s AT
of| A Bkl 2|40 dFshes A G2 HE FE8HA]
oFol ZpAT) /o] ofele A og BEAEQIrt Aol o4
= AR AR ST, dEEFUT = A
SOl A 2 E7A] T Farstal lrt. wEbA Group [
AR AR UREZE A EA N 71 H 0 2= HATA]
AZR7E A d Ao R oAE T Group I 9] 5,600m’
W AbAE UL DBH 6~109cmo)| 4] 348707} LrebLb,
A a=of| sligat= 87HAI7F UEbgth GE-E U= DBH
6~55cmof| sfjgsh= 217704171 UebbaL, X]4== 268714
7} 2dsteltt. A4 U= DBH 6~125cmof| 4] 1357)) 7}
VeI, 2|42= 4370478 S 3 skeit). AlEu+= DBH
6~12cmol| 3ljgsk= 397HA|7F YehaL, X|4== 27074417}
233519 tH(Table 4). Group [l = ARA U g Eo] A

B, S8, AFOIA AR RSk Ag= A2 A
7} &elxlo], Group | Bt} gt = 7} &2 Group I o] 4]
AU 28] e G 4 Ik 2y A2 AR
A A AA7E RIS, GEHEUE AlEUE A
Z, vt BESl v BEstar glo] AAd F
ol ofglzol & Aoz AAEh ARsdiuT e
2 Algo] 73t GeFuite AgolA SHE7HA] g
IS, WEFOIA ARLE U theo 2 S Aldy
e AlpollA diAd =7 R FaEstal Stk whebA
Group [ I} Zro] A= ApA U7} L4 sbar 9oLy,
7R r s AATAR dREUT= Algo] fAIHL
ALYR7E AR EY A Aoz o e
Grouplll9] 2,400m" Y] A}2#j Ut DBH 6~60cmo]| 3
Gt 17370A17F Yebue, A= 3171A17F Uebgth
A1 H5-= DBH 8~69cmeoll 4] 397]A|17} Yehar, 2|4
3I7WA7F 2k 5 DBH 6~25cmef A 13704 7F
Ui, Aes S270A17F Edsksith deE U=
DBH 6~40cmoi] sjekah 2474%)7F ehba, 214 97
A7y A5tk A"y DBH 6~29cmof 39 st=
22784178 YreRaL, K= 2570 A17F S @A SH TH(Table
4). A U= Aol S E7IA] AT FAESkAL 2b
Al B8 28] wal Qlof, sdhal=r) 7P wa1 Ab
g AA A o] A7E Groupllle: AR upi AY5of
Aest Aoz AbgEch 122 Group I ¥ Group I &}
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At A3k AR S 1,200m o) 4ol A 2]4=9] 5. ZCIAGX|e

Z3 0] AIZHE a1, FEF 1,400m ©]A; AF AATO AL ZJA| T

G4o] Fis| o]RolA|1L glgo] SHelE]olek. it v Ay dxlel FHdd Aee 1.210-129302 ey
U, AR, bR 5 ol Jgage e AP Grouplllol 129302 71 3t Grouplle) 73
AP ZyesEr Wsh S 75 sko] ulel QJE A E|} AukA Fxro] Eof YU, FAZEUE, widE5UE, Al
07 Z e 242 HolT 9, A& A 2|47} TR, 8dUE 5 LTt 22 A AoA EAs)
A XSGRy Ho s £ £ EAZ} WAsIaL =0] th S WielH. Groupll = 1.2102
91eHPark et al., 2022). wheb] ApeLHERR} @A) 715 P A e, 324 som 4Egat o
Bzlo] odako g A|go] oFsR|al WL A|7F ZAE 2 glo SASHA] §FaL 2AME %Eﬂt Al=Fo] wol ]

1>

B

Rl oLk rlr | Ho X
N

B2 220l mUEY 3 AERge] tig 2529 my 2 WA EA =9Ik Table 5).
Hah HEeE uhgdo] Fa st} TAEE 0.698~0.7952 LEFGE S, Group I 0] 0.795
2 7 =9tk ol Group I 9] AL 4271 7P A1

Table 4. The DBH distribution of major woody species of 3 communities*

Community* Species Shrub | D' | D* | D* | D* | D° | D° | D’ | D' | D’ | D' | D"

Betula ermanii Cham. - - 7 18 | 44 8 - 3 - - - -

Quercus mongolica Fisch. ex Ledeb. | 38 - 7 19 | 17 7 - - - - - -

(2’0(§Omz) Acer pseudosieboldianum (Pax) Kom.| 41 16 | 32 | 2 - - - - - - - -

Carpinus cordata Blume 17 6 36 | 11 - - - - - - - -

Acer komarovii Pojark. 41 18 | 4 - - - - - - - - -

Betula ermanii Cham. 8 1 | 115|113 | 91 | 15 6 4 - 2 1 -

Acer pseudosieboldianum (Pax) Kom.| 268 | 60 | 133 | 18 | 2 1 1 1 - 1 - -

I Quercus mongolica Fisch. ex Ledeb. | 43 3 41 | 49 | 26 | 10 4 - - - 1 1

(5,600M°) | gcer komarovii Pojark. 270 | 24 | 15 - - - - - - - - -

Rhododendron schlippenbachii Maxim.| 224 - 1 - - - - - - - - -

Tripterygium regelii Sprague & Takeda| 282 - - - - - - - - - - -

Betula ermanii Cham. 31 23 199 | 34 | 14| 2 - - - - -

Quercus mongolica Fisch. ex Ledeb. 3 1 18 | 14 1 2 2 1 - - - -

1 Rhododendron schlippenbachii Maxim.| 52 - 9 4 - - - - - - - -

(2,4001) Acer pseudosieboldianum (Pax) Kom.| 9 1 15 6 2 - - - - - - -

Acer komarovii Pojark. 25 6 12 | 4 - - - - - - - -

Syringa vil{osa Vahl subsp. wolfii 34 3 1 | i i i i ) ) ) )
(C.K.Schneid.) Y.Chen & D.Y.Hong

* Plant community names are referred form Figure 2
D1<6(cm), 6<=D2<18, 18<D3<30, 30=D4<41, 41 =D5<53, 53<D6<66, 66<D7<78, 78<D8<90, 90=D9<102,
102<D10<113, 113<D11

Table 5. The species diversity of 3 communities*

Community* H’(Shannon) H’max J’(evenness) D(dominance)
Groupl 1.260 1.591 0.792 0.208
Groupll 1.210 1.732 0.698 0.302
GrouplII 1.293 1.716 0.754 0.246

* Plant community names are referred form Figure 2
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Hlig o2 2eto] Hlal Eu AL Aol Hof A 52pp.

T LA 24 = Uek. W Group Il = 0.698 % 7Hg Wk
<tl, F8FA AR, FEFUE, Aol A )
A= Apol7k A HlwA d U3 Foz EAH
(Table 5).

SHEL 0.208~0.3023 LrERoH, Group I 7} 0.302
2 7P Btk ol FAF ALIUR, FHFUR
AMAG7E Aoz B g e-dA e gof $HEE =
A gA == WA e Group I = 0.208%2 7H W
dl, ol F8F Arieuhe, AT, S u, 71
2o A Zpol7h AL, oA % BRI
= WA s et SR WAL dAlEE =7
w4 5 3l eK(Table 5).
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