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ABSTRACT

The purpose of this study is to understand the vegetation structure of the Corylopsis coreana
habitats in South Korea and their correlation with environmental factors, in order to provide basic data
for preparing conservation. A total of 40 vegetation survey plots were established in around Southern
region, Gangwon-do and Gyeonggi-do Province. The cluster analysis revealed four distinct clusters:
Quercus mongolica-Pinus densiflora (QmPd), Castanea crenata (Cc), Quercus mongolica (Qm), and
Pinus koraiensis (Pk). Among them, the QmPd cluster was selected as the representative community.
Soil texture analysis that most areas consisted of loamy soil and were distributed on the northern
aspects. The plantation, represented by Pk, exhibited a high content of exchangeable aluminum
(5.227+0.342 mgkg, suggesting the need for soil improvement and monitoring in these habitats. The
canopy openness (forest gap) ranged from 11% to 21%, indicating a relatively closed canopy in many
survey plots. Non-metric multidimensional scaling analysis indicated heterogeneous species composition
between the QmPd cluster and the Pk cluster (total R’ = 0.608).

Po] =R AT AFARIQ Uit S5 B Hoadeh Aol s el A
H7E 71N A 2 AL AA FHC23)(NIE- LA 7-2023-3)72] A LS who} FaFlF Y th
First author : Park, Byeong-Joo, Team of Climate Change Research, Backdudaegan National Arboretum, Researcher,
Korea Arboreta and Gardens Institute, Bonghwa 36209, Korea.
Tel : +82-54-679-0967, E-mail : bzpark @koagi.or.kr
Corresponding author : Cheon, Kwang-il, Team of Ecosystem Services, National Institute of Ecology, Senior Researcher,
1210, Geumgang-ro, Maseo-myeon, Seocheon-gun, Chungcheongnam-do, 33657, Republic of
Korea.
Tel : +82-41-950-5463, E-mail : ndz1000@nie.re.kr
Received : 14 July, 2023. Revised : 31 August, 2023. Accepted : 25 August, 2023

-1 -



>
&
e

Key Words: plant community, conservation ecology, vegetation structure

& ZEF(relict species) TE ZHEF THrelict
population)o] kil g eJsh=t], A= F2 A
EX2]84 e A (ecological niche)E ZHA|
ot Ao Holgtt (Habel et al. 2010;
Grandcolas et al. 2014; Allan et al. 2021). Z+&
ek A theFet aglo = Qlate] /A
T AAH-e] BolA FHH Art @ HJdoe
2, AE X9 Fik F4d wet 7159
& N5 4 Aok 2 F A% R 1%
2213 B9k 183 W/ B9 (range of tol-

Ay =} O
erance) 2 AF¥ I T IS Bt AE

A AR P dEAQ AAf= 71 T2 0]
o o]2 Qg Ayl FEXE Kol IEITEE
7134 #&FH(climate relict population) %
7 ol3t} (Kim et al. 2014).

2|78 Wsh= 54 AEAS] 729 HIA
B4 A 821& wEA Fel e ¥sAE
T o™ (Loarie et al. 2009), X o] Eo]gt
HEAGNA B Fuyzinh et i &
ko] F327F Folg FE0] oY gt 9
sto] =olH 1 e ol & oy WAl 4

E(Southern plants)ol] 43THlee and Yim,
2002; Oh et al. 2012; Kim et al. 2014). FA|
Aeold 59 35 ol ddRla ERAY
9 AdZ Ao de] FEsH 7] FH S o g
M A 7L FE A o] 2 el & 4
302 Ao3tHKorea National Arboretum,
2010). $3A A& JJFE] WRF AFE st 5
751 }xg Z_v/] /Kgﬂ]ﬁ] )\]-gfl-ﬁ__;/]. }\1/\1;(]

el setata A7 4 sgd wE AAA T
29| W P o Zahe AL 7| TR A

Sote T8 2ol 2 ZolthLovejoy and
Hannah, 2005; Flanklin 2009).

A
%353}5—’ 2)\01 f?l‘ﬂl-:. 144 %‘o]' |Fell= F2x3t
7| ol = 1YY FJHo g AEA]YT
71217} 818 A EFo|tHKim et al. 2014). 3]
g I /AL = AMAE 24 77
T ool g4 9 ZFo] Fso] Fot
AAA 7EA7F Hold HEAEoth(Lee et
1999). oA A sk= AEAtde] FH
Hol AETHY A Astodre AAA 4
A Tz 2789l ke E4E Wele AL
T BA F B e 55 AAE] fg 2
42 @Ao]t}. 2 NCP(Nature’s contribute to
People) 7i'd o] g&te] el AEThdde] B
A 25 AN 2~ SHA Y] &9
3l g TS 1)xE=d|(Westman, 1977,
Costanza et al. 1998; Kline, 2006) A|&A o2
AE A B3 &89 o] A|&Holojof
gtk Aalzh g itk AR slolel A
AL dejet B g FHo g A4 29
W& & Fol WA dojuta glof o]
ek A2 B EEATE T B B 54
go] "3 A o]th(Jang et al. 2008).
5]01,:/]9] /\lxgigﬁ al :er]:Tngjr _‘q,g;]a_ =
< AN AR HENNEH S ER 8
Hau o H, A7 Jgsa 9A ko,
Al

Jﬁfi

N

=

Al
A
7
o

| AE2o] Eo|3t BXE Hol: &R
S AALAQ A4 2 e A7 A5
2 Agsojol g 1 olf FEAVL

ERER LS BT NE RIS
TAF ARTORN G A2 s, B3 74
71 TSR Qe A2 £X Mate A
OFd wel dFE vIA L o= & AEA

[e]
FA3 W3R o]ojx|7] wEo|tHKim et al.
2014; Tollefson, 2020).



it
o
o
e
of
lo,
Rl
1>
i
o,
=)
of
N,
Sg‘
Ry
it
i=)
L

e A& BAE 9 25 3 7|2 Aol
(Newton, 2007). ©]o] ¥ dAF+9] =

A A FES B WA S
Ao F B 9 ety 7]
g nheste A gith =3 $4 A+
gl AR mlE Alve] el a]l g
AAA, WS AA k) Al A5 A5
24 AolH HF AHEL BHA
A FAE AAste] &4 &

4 & Yug s Aol

ofr

XX
bowe © oot oo

—l'!Q‘ ol

l

oo e
3
o

. Ho
L

I iz 3 8-

1. TCHAR

B AT AR A9 g PR A= A
A%, A7, Hepdl, ddEelH, A=
35°0 " 16.7 7 ~38°5 " 3658 " A= 127°9
6.87 7 ~128°55 " 12.67 7 Alolell f|A| g}, =
ARG A e s S gd9g
Hoz 20| 55 AY L AT AT
&ate AlAdVFATadeln 2 F
AR A AR AT Y] &
zt31 9IthKim and Lee, 2006). 7] (Korea
Meteorological Administration, 2023)°l4] #| &
& slojg] HfAlTto]l A sk 7158 o] it
& FHF7L 126, AL 179C, AA7&
8.1C, JUHFE 68.1%, A7 1,382.7m/yr,
HF<4 2.2m/so| T}

2. ZAR &X| I ZA HiH

T 3lof2] AHYA] W 4070(100 m?) AT
AR o 9 25 ndslo(ns, ot
2 #E %) Braun-Blanquet(1965)2] W<
AHg-ste] 2 Ae] 3] (coverage)E 7] E3HTH
ZA} 7178 20218 62 2E] 202113 1027} 0]
H 280 T2 FTHFELA G B
o} AAAE =7 Lee, 2003a; Lee, 2003b) &=

Figure 1. The location map of the surveyed plots in
study site.
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Table 1. Analysis content of soil properties.

Contents Index Methods
. Contents of sand, silt, clay Hydro-meter
Physical . . . .
Rock content The soil particle size analysis method
pH pH-meter
organic matter Elemental analyzer
Exchangeable cation Atomic absorption spectroscopy
. ion exchange capacity determination and
Chemical | Cation Exchange Capacity ge capacty

Inductively Coupled Plasma Atomic Emission Spectroscopy

Electrical conductivity

EC-meter

Exchangeable aluminum

After extraction of IMKCI, Inductively Coupled Plasma

Atomic Emission Spectroscopy
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Figure 2. Estimation of species richness in Corylopsis coreana habitats
(Jackknife 1 estimator was used).
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Figure 3. Appropriate number of vegetation communities in Corylopsis coreana

habitats (Indicator species analysis was used).
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Figure 4. Dendrogram for communities of Corylopsis coreana habitats.
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Table 2. Results of MRPP-test among 4 communities.
Communities compared Test statistics-T p
QmPd vs. Cc -9.57008
QmPd vs. Qm -2.68229
QmPd vs. Pk -5.08493
P<0.001
Cc vs. Qm -6.0309
Cc vs. Pk -6.83877
Qm vs. Pk -3.41724
Table 3. Site description and information among communities
communities Altitude™ Slope* TPI" TWI™ Aspect
QmPd 426.3+62.3" 144412 -1.00+1.37 7.84+0.61 N
Ce 270.3+82.4° 8.5:2.3" -5.60+0.60 9.62+1.15 NE
Qm 713.7+2.2" 36.9+0.7" 3.25£6.50 7.11+0.85 NE
Pk 724.0+7.8" 35.4+0.5" -5.4243.69 7.47+1.56 E

(ns: non significant, *
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Table 4. Soil properties of physical charateristics
Communities |Organic matter (%) Rock (%)* | Sand(%)"  Silt(%)"  Clay(%)"  soil texture
QmPd 9.50+17.18 36.53+2.73 47.642.9  404+2.1  12.0%1.0 loam
Ce 12.76%26.24 432+45.05 414439 44437 142409 loam
Qm 6.57+7.81 15.620.76 37.3+33 46333  164+14 loam
Pk 7.8427.02 22984239 | 45518  42.6:1.9  12.0+1.3 Joam

(ns: non significant,

AL X3 A3} Table 494
73 AT AT 23]
9.50+17.18%, B 23 12.76+26.24%, A2+
U 73] 6.57+7.81%, AVE 3 7.84+7.02%
2 BALQth AEdge AdUE AUy
7 36.53+2.73%, T TH 43.2+5.05%, A2
UE TH 15.620.76%, AT T3 22.98+2.39%
2 EAFQith Ad koA + 0l
zko] 7} VRS 01 (p<0.05), & %
< A3k Al AR
FellA B ol vlal %
Ak B A
2 BAEAh

=l

HZ_‘IT

\:1

3 2o
2E FHA

AE e

o] AT N}Oﬂ u:}_L,
18%, 2UF 4T 5.51%, Yl

\O
—_

*: significant difference at p<0.05, one-way ANOVA, tukey’s post hoc).

oA 7.08% = Bt 7.26%2] F7
ATl 4 9.17%2 Y
71% Frkol S7ke AR
2008). °]& oA Nﬁr—‘?—a
W A2 FJREEI} 69
17} Ao Eg Al
G7)1E=0] 5907 o]d]

A=R

L
o)

T

9o Dﬁ bl 7] ;ﬂ =
43+0.05 ds/m, Fh}
55+0.09 ds/m, A1 ZUF 3 0.25+
AT 73 0424003 dsym o2 54
2 BAA Freld &
A WM (2023)

(=)
o
o U
~

2]

L}E}‘*Ouﬂ 2471
el 71 =7
Atk

AN B
A ool Yepen ¥ b} T3 elA 0.362
+0.062 cmol 7kgo.2 AUjAoz 7 & F
A7 BAEAT UA] 23 *é ol CECY]
Ae 23 T SAA Fo8e JepbA g2
Aoz EAHATHp>0.05). EYLFe H=r
Uette d5vlee A% AZUT-aus 7
3 24860370 mg/kg, W TF 4.041+
0.468 mg/kg, A2V T3 3.560+0.508 mg/kg
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Table 5. Soil properties of chemical characteristics

K+ * Ca2+ ns ng2+ ns N + ns CEC ns A12+ *
S ns a
Communities pH " BC (ds/m) . B . . -
(col /kg) (mwl/k9 (mol/kg  (aml/kg (ool /k9 (ngk9
4.28+ 0.43+ 0271+ 1.891+ 0.580+ 0.053+ 30.069+ 2486+
QmPd ab b
0.07 0.05 0.025 0.470 0.135 0.008 2.791 0.370
C 3.87+ 0.55+ O.362§ 0.646+ 0.442+ 0.061+ 35.492+ 4.041;%
¢ 0.12 0.09 0.062 0.119 0.168 0.015 4.482 0.468
Qm 4.29+ 0.25+ 0‘153% 0.251+ 0.029+ 0.026+ 28.720+ 3.56Oaib
0.06 0.04 0.012 0.022 0.007 0.001 3.023 0.508
Pk 4.12+ 042+ 0‘133% 0.480+ 0.055+ 0.034+ 29.650+ 5.227§
0.07 0.03 0.010 0.125 0.095 0.003 1.105 0.342
(ns: non significant, *: significant difference at p<0.05, one-way ANOVA, tukey’s post hoc).
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Transmitted total light (mole-m2-d?)

a8l AV 75 5.22740.342 mg/kg O E B
HElon BAH Foiol q
9 Athp<0.05). W +H
Z92 Feo AFTEE 2

ANOVA test, p=0.438
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Figure 5. Box plots of transmitted total light and canopy openness
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Figure 6. Canopy photograph taken by fisheye lens
for each community.
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Figure 7. NMS ordination for each community in Corylopsis coreana habitats (x1: Species diversity index; x2:
Sand content; x3: Altitude; x4: Slope degree; x5: Exchange A12+; x6: Northness).
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