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Abstract

This study quantified the community structure of Quercus mongolica communities in the central region of the Korean
Peninsula and analyzed their correlation with site environmental factors using multivariate analysis. Through this study, we
aimed to identify the structural characteristics of the existing Quercus mongolica communities in the central region of
Korea and predict their succession trends. The analysis of the importance of each stratum showed that the importance of
Quercus mongolica was the highest in the tree layer and subtree layer, rhododendron mucronulatum in the shrub layer, and
Carex lanceolata in the herblayer. Quercus mongolica communities in the central region were categorized into two groups:
Quercus mongolica—Quercus variabilis subcommunity (Group 1) and Quercus mongolica—pinus densiflora subcommunity
(Group II), and the CCA analysis showed that the environmental factors affecting the distribution of Quercus mongolica
communities are slope, annual precipitation, and average annual temperature. In addition, the importance of tree species
that can form a successor in the existing cedar community was compared to predict the succession trend, and the
importance value of Quercus mongolica was the highest in both the overstory and understory (53.3. and 4.0, respectively),
indicating that Quercus mongolica successors were constantly being replenished, and deciduous broadleaf species such as
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Acer pseudosieboldianum, Quercus variabilis and Fraxinus rhynchophylla were dominant. It is likely that the central Korean
peninsula's Quercus mongolica communities will remain Quercus mongolica dominated in the long term. In addition,
deciduous broadleaf species such as Quercus variabilis and Acer pseudosieboldianum are likely to continue to dominate in
the understory depending on the location of the distribution site, while Pinus densiflora is expected to gradually weaken

and remain on ridges and rocky areas.

Key words : Vegetation, Important value, TWINSPAN, CCA

A (vegetation)o]gh S/ A| o] Edfjolr, UATH
ool AEHEL I e AEF IgA olthKhuroo et

al., 2011). o]=|3t A2 thet e
A

3 Qlo] Gl whet
L AZHE AA EEeiy, A AL E FE 9
Zlof atolE Holil, 11 &) AgstAud dF= F=

714 BAE o]ZHGreig-Smith, 1983).

NZWR(Quercus mongolica)= Lo F2 EXst=
TS dHdgds-ses eueE daste A<
Yeodadggrddiet AetAg el 24F oK (Yim, 1977).
A E= A 2] 9]Z (ecological niche breadth)o] &

FEoR, AZURTEE futudozHE ghapite]
271742 9e] Bx5k Qlth(Lee at el., 1993). E3F A
Z3F qtof FRAE 7194 SAHeR gty |
= v} Qltt(Jang and Yim, 1985).

SHA|TE 714 oA E RS 21008714 9] AE=E 7%
5} Aly2] 2 (Korea Forest research Institute, 2013)]]
gagdrde] AR a0t ek A
Aot glo] gt FEAY JgL2gdsd du
QI AlZuRete] gk 124 EA4T e
EA5to] Fh=ro] AFE A RIS S mfof

O 1o

R

o
Z]
]

ol
we o o fu B o

ek

Alzro] Aulgte| what T2, e, Y4 T EEEHE
A Qolo] HAH o7 He7t= B Aol(succession)2F1L

126°0°0"

5t (Odum 1969; Connell and Slatyer, 1977), o] 74
Fol e AETEE sl ARt 24 AAA9 o
712 BAEJNAET] AS fr1Her S wron Hr Ry
H AHE dgety, o2t 8 8152 T x| I
= Fo] 2nFoR Abg AlAfof Bt HETH(Walter 1973).

55] A" A= ST x| oste] & EAS
Heh B2 143} 20 WHele HolE S4ok=t ¢
%85tk (Peet, 1992; Clark er al 2003.) o]=]gt Ho]g]
FAL T ALE A7IRE BHE A5t 4EE 2 QIAT,

gl ol ML HEH o3 7 F AL wlashe

o
Mo

2.1 AR MA>

2019985 2023A7kA] 5d7F 3H A|52F A=2A%E
74 ZAHNational Ecosystem Survey)ollA ZAFH 214 ZA}
=g ggoto] AdURELEe] B d% ¢ LEE
et AA-E AAst. ZARA = SRt SR

1z
St o

128°0°0"

Republic of Korea Y

N\

Fig. 1. The map showing investigated 50 sampling plots of Quercus mongolica community in the central region of Korea

peninsula. the dots are Quercus mongolica community survey point.
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38,40, 41, 44, 48, 50, 27, 42

Fig. 2. Stand clasification by TWINSPAN using the importance
value of species of Quercus mongolica community in

the central region of korea, the number for each group
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indicates the stand that coresponds to each group eFE WAL .
(Qv: Quercus variabilis, Ps: Prunus sargentii, Pt A3 A (Lee et al., 2020)914 Fu77t ¢Hste d=s
Parthenocissus tricuspidata, Cl: Carex lanceolata, Pd. o] Bx g BMSH Ayt AFsHos & 590 4
Pinus densiflora) SHA| it Aol 2| 2] At ERE, BANES] RS H W
Table 1. The importance value(IV) of major plant species according to each layer.
Scientific name Korean name Layer MIP
T St S H
Quercus mongolica AZs 65.9 25.5 6.2 1.6 42.5
Quercus variabilis =35 12.7 5.1 2.1 1.1 8.4
Pinus densiflora EN S = 8.9 1.2 0.1 0.1 4.9
Prunus sargentii AbgLpR 3.6 11.0 0.7 0.1 5.6
Quercus serrata SR 2.8 3.6 1.5 0.3 2.8
Styrax obassia Z L - 14.5 2.8 0.2 5.3
Acer pseudosieboldianum e e - 8.9 2.9 0.5 3.5
Rhododendro A - - 16.0 1.0 27
Lindera obtusiloba A7 - 1.6 12.5 1.9 2.6
Rhododendron schlippenbachii Az - 0.9 9.2 0.3 1.8
Stephanandra incisa s - - 4.2 0.4 0.7
Carex lanceolata A=A =S - - - 16.7 0.0
Carex siderosticta ARz - - - 5.9 0.0
Disporum smilacinum of7|ta] - - - 4.0 0.0
Oplismenus undulatifolius FEXNE - - - 3.1 0.0
Spodipogon sibiricus Z718M - - - 3.0 0.0

T(Tree), St(Subtree), S(Shrub), H(Herb), MIP(Mean Importance Percentage)
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Fig. 3. CCA ordination biplot of importance value and 5 = -~

environmental variables in 50 stands which are clasified AR FaA7F w2 Ut 23U heelAd 9eE

by plant community. The community classification are FHO S8X7F WA gey stEs skl e a=
A Quercus mongolica—Quercus variabilis subcommunity A £EETO AR JAE HolT Q= ZAow wWkHTH
A\ Quercus mongolica—Pinus densiflora subcommunity. FEFUF= AZURIT 45 49y 2450
Thearows on graph mean significant environmental (Kim et al.., 1991), A=3} sl=o|A H|ZE =& mk &
variables which are influencing on stands, the L2)5t1 Qo] £J ok ZQ X7} =& AR $A=E A
environmental variables are Annual precipitation(Ap), oz WoHETh AURL AbXo] Hl§|] olEoA EQx|7}
Slope(Slo), Anual mean temperature(Amt) and cross e ke Hog uj2o] B u] Hap HZo] oA, H]|
shape shows centroids of each group. WA AABAC] 2] 9ke LMoL} orARo]| FESH A

Table 2. The importance value(IV) of major plant species in each group classified by TWINSPAN

. Layer
Group Scientific name MIP
T St S H
Quercus mongolica 65.4 259 5.6 1.9 39.1
Quercus variabilis 16.6 6.8 2.6 3.7 10.4
Prunus sargentii 49 15.9 0.5 0.5 7.3
Styrax obassia 0.0 12.1 4.0 0.6 4.4
I Acer pseudosieboldianum 0.0 8.4 3.5 0.5 3.2
Pinus densiflora 4.8 1.8 0.2 0.2 2.8
Toxicodendron trichocarpum 0.0 5.7 5.7 0.6 2.7
Quercus serrata 2.3 3.2 2.3 0.0 2.4
Lindera obtusiloba 0.0 1.0 12.5 1.1 2.3
Rhododendron schlippenbachii 0.0 1.3 12.5 0.0 23
Quercus mongolica 66.9 24.6 7.2 1.9 39.7
Pinus densiflora 16.4 0.0 0.0 0.2 7.6
Styrax obassia 0.0 20.0 1.0 0.6 6.4
Fraxinus rhynchophylla 1.2 14.3 3.2 2.0 5.6
I Quercus variabilis 5.8 1.4 1.2 3.7 3.6
Acer pseudosieboldianum 0.0 10.2 2.0 0.5 3.5
Rhododendro mucronulatum 0.0 0.0 20.1 0.9 3.2
Quercus serrata 3.7 4.3 0.4 0.0 3.1
Lindera obtusiloba 0.0 2.9 12.5 1.1 2.9
Prunus jamasakura 1.2 7.2 0.5 0.2 2.9

T(Tree), St(Subtree), S(Shrub), HHerb), MIP(Mean Importance Percentage)
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Fig. 4. Comparison of importance value(IV) of major 10 woody
plant species of overstory(tree layer and subtree layer),
understory(shrub layer and herb layer) of the Quercus
mongolica community.
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