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Abstract: In this study, the population and community structure of Berchemia berchemiaefolia stands located at Mt.
Naeyon (Gyeongbuk, Korea) were quantified, and multivariate analysis was done to determine the correlations between
vegetation group types and environmental factors and to have reference data for the conservation and restoration of
this species. In total, there were 164 B. berchemiaefolia trees in Mt. Naeyon. The average DBH of the trees was
24.5 cm, forming a normal distribution. It rarely appeared in an understory vegetation height of 3 m. About37.1%
of the trees were branched. B. berchemiaefolia stands were classified into two groups: B. berchemiaefolia-Quercus
serrata community and B. berchemiaefolia-Carpinus laxiflora community. Canopy gap, organic matter, exchangeable
Ca, and cation exchange capacity were the major site characteristics affecting the distribution pattern of the stands.
Currently, B. berchemiaefolia trees dominate in Mt. Naeyon, but depending on different habitat positions, the species
was in a natural successional stage to C. laxiflora or C. cordata, which is a shade-tolerant species.
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Terras, 2019). 3] A& (Rare plants)> 2 A|AZ o =2 B
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Wk A A 5 S, S, A
ol A& Z3xsh, A2|F o2 F59] 36°02'~36°50),

F7 128°59'~129°34'0 AA BExsFal It Gyeong-
sangbuk-do Arboretum, 2007). 52 gF=32(932 m)o|H,
HEAKL,123 m), HFAHT75 m) E 4248821 m) 52| F

I

=~
at 157} 500 m oP}l HliE w2 AkEol EMkaL QLo
Ag 9 AAIZE W BRska AI7F 2 g Ee] Qi
AL FHE AU JEES AP sals
240~450 mof EEFGOH, HALEE 11~33°0]¢]t}

EoRe T} RS AASIgom, EPAHEL pH
4.9~5.79] ®efol Qo] HAH oz ofidol ek

ZAFA 9] 7|3 AR = Worldelim-Global Climate Data
(www.worldclim.org)ol| 4] Al-&dl= 50 Ho 7|3 =
(1950~20004) 8 225}0] AA3FA.0.0, 19742] BIOCLIM
Z}& % PCA(Principal Components Analysis) 42 5
ato] 112 ffE 7| TRl AFEY] L8 3240.6°C, &
LGB0 W) & 24.1+0.5°C, g R0 HF
7122 23+0.7°C 18|31 ARt FFS 1,422+55.6
mmz UEFTHTable 1).

Table 1. The major climatic factors of B. berchemiifolia stands extracted from Worldclim-Global Climate Data. The climate information
is the representative climate factor derived through PCA analysis, and is the average information for 50 years (1950~2000).

Annual Mean Mean

Mean

Annual Precipitation of  Precipitation of

inf?olrirr:ll::ieon Temr())erature \;;Irf:siat(gfar(t)efr g:gz :tragl;z r:;f Precipitation Wettest Quarter  Driest Quarter
(C) O o) (mm) (mm) (mm)
Plot 1 13.9 24.3 2.7 1,355 680 121
Plot 2 13.9 243 2.7 1,355 680 121
Plot 3 13.9 24.4 2.7 1,352 679 120
Plot 4 13.9 243 2.7 1,355 680 121
Plot 5 12.4 23.1 1.1 1,499 764 131
Plot 6 13.0 24.0 1.7 1,434 730 125
Grand mean 13.5+0.6 24.1+0.5 2.3£0.7 1,391.7+61.5 702.2+36.4 123.244.2
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Figure 1. Map showing the plots of B. berchemiifolia stands (alt.<500 m).



WAL T A2

(Two-Way INdicator SPecies ANaysis)2 AA|SFTH

TWINSPAN 242 BE 2%o] 42E 7|22 LEaH=
BE318 0 2(Hill, 1980), o2 £3 2A} 2aiw o]

WALE 4R FUEFS FEsom, 588 27
o $9I7%, THSE el ANTHEL BHHOR o)
orahsich

EP PALT GO FLHS vEH A 8k
o1 FAged 21skel gl bsjels) a5
sh3Agte] AL

DCA(detrended correspondence analysis)@} CCAE A A3}
SATHHIll, 1980). ©0]& Za) 190l kL ujz= 3
751_9,_0 _1;_11:]— Z%F'J:X-l o] 7H4,]—X-IQ_E E—*“S}-.LZ]‘ 3
o}, olefat thAT BAEAL PC-ORDS AZEF 0}
slof 24 stsct

Aot ¥ 1

[

1. HHIZ X Y UARAX

WAL SRR Ol ot AR A ) AR s,
THERE 107 BASREES Gysgon, B 4
AL} AL o] BUFIL AL A]7] 7} H]Z=3L Lee et
al.(2005)°] AAdEE 9t A=re] AT HAISE
A= e} v askd th(Figure 2)

Wﬁ’.‘l %"41«] YAYTEE F 16470A17F &dst9a,
A7 26~30 cm

Aom wof gons Gude PFUon A
Aoz wolth, F11Z 4 5 cm 0|3} 54 E(seedling), #|

Z>(sapling) 123 o|H L}—,—(]uvemle)i} =11 8m ©]3}2]
3F22] A (understory) @] Wx=7} w7 A URE 2}
de] waol olelg Ao pEr.

8} Lee et al.(2005)2] 2AFE 9]t AT L&
= yodaar Auidl e Jeldi=d), 1237 6~10 cm A
olofl M Be A FRsHE AR Jow &
Aol wgo] A%E Ao, 431 8 m ofste] a4
o A7} ASABET Fof UAAUTS SAI7F A%
Aoz Wk

ol5 WAL A 2 Ao|YL o] AERI]
Qejglol ol A7 o] & 4 i L (forest gap)]
Aot el Hgol Arof QIR ghol E¢fo] e =8
o A A 1(5 )Oﬂ A

o0 H>

FUF} A B4 41
250 OMt.Naeyon M Lee et al.(2005) @

© 200

>

el

2150 |

b+l

£

s 100

S sl

0
DBH class (cm)
150 r OMt.Naeyon M Lee et al.(2005) (b)

®

E

el

2

T

£

“

©

o

P4

Height (m)
120 OMt.Naeyon M Lee et al.(2005) ©
100
E
T 80
2
2 e |
—
o
S 40
P4
20 |
0
1~2 3~4 5~6 7~8 9~10

Number of Branching stems

Figure 2. Population structure of B. berchemiaefolia trees at Mt.
naeyon. (a) : DBH distribution, (b) : Height distribution, (c) :
Distribution of the number of branching stems. and The black
bar plot is a preceding study on population structure of
Gunwi-gun, Gyeongsangbuk-do province, compared to the
population structure of B. berchemiaefolia tree in Mt. Naeyeon.
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Table 2. The importance value(IV) of major plant species according to each layer.

Layer
Scientific name Korean name MIP
T St S H
Berchemia berchemiifolia U 62.3 2.1 - - 46.0
Acer pseudosieboldianum FEEUE - 41.1 18.2 - 9.8
Styrax obassia ZEwi )} 5.1 35.6 0.1 0.1 7.9
Lindera obtusiloba AT - - 42.7 9.6 5.1
Quercus serrata Exsas 5.4 - - - 4.0
Quercus variabilis =3 4.5 - - - 3.9
Carpinus laxiflora Aoy 5.0 3.1 0.1 0.1 32
Acer pictum EIA=EN BN 3.6 - - 0.2 2.8
Cornus controversa Z=ZUE 3.6 - - - 2.6
Fraxinus rhynchophylla EFYUE 3.4 0.7 - - 2.4
Lindera erythrocarpa CJR=RB S 0.7 - 9.4 19.5 2.0
Platycarya strobilacea =I5 29 - - - 1.9
Alangium platanifolium EL =R - - 7.0 1.6 1.7
Carpinus cordata ZFR|dber 0.4 16.7 0.1 0.1 1.7
Zelkova serrata gV 1.6 0.7 - 0.1 1.2
Quercus mongolica AR 1.4 - 0.1 - 1.0
Callicarpa japonica ZRA R - - 19.4 0.2 0.8
Hydrangea macrophylla Akt - - 2.5 17.9 0.7
Ainsliaea acerifolia 923 - - - 16.5 0.5
Parthenocissus tricuspidata Ao |y =+ - - - 14.8 0.4
Disporum smilacinum off 7] L] - - - 3.7 0.1
Oplismenus undulatifolius FEXRMNE - - - 8.1 0.1
Viola albida AR B 2 - - - 6.1 0.1
Others (16 Species) - - 0.4 1.4 0.1
&< Ysks ZolthKang et al. 1982). shglom, ohmmEolA HEWIRG5.6%), 7HHure
WALk A Y 900l e FAAFY =S (16.7%), AoILH7(3.1%) 7, 12]al 553 225 A
SrolH 1z} 7+ 29 FAE9] HHES9 2 3AIV)E L olE £FEY FAEL Ao 3ol vEhaL U3l
AFEste] Wlaskitk(Table 2). ok ols gl YT FF w5 22 ATdAA
R Q2 6704 SdTt A2 T 39 7ol (disturbance regime)7} §l= A e o =@algtd &
fow, Bt 18550] FUSNGATE S48 F4E 295 4 HolUpu ARNER g7t Bomn Fadvt
5 55 Hadg Alojth

o

(Tree 1ayer)01]/\1 -7
o **5*44 i7EE @9k %Zd#%omgur o}
HEZOAE 2.1%2 1 Z@H =7} uf> weton), yhu
S RSl E FAHA Stk Ty Helerw
A FoR HiEe %—%HJ# 5.4%), ZEWLLEL(5.1%),

KO LFR(5.0%) 7} T2

2. TRIEF(TWINSPAN)

Z 671220 WU dollA &t 39870 4
A2 E B85k TWINSPAN 2415 =35t Ay}, A 14~
ZF(Level 1)o]A] 11-7-X|(eigenvalue) 0.3742] ARFo T

]*—7“—01 SFF el s 1FT IFY F 270 1F

B2 2]l ti(Table 3).

o
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Table 3. The dendrogram of classification by TWINSPAN and importance value of major plant species according to each layer.

. Layer
Group Species MIV
T ST S H

Berchemia berchemiifolia 59.3 - - - 42.8

Styrax obassia 5.7 42.0 - 0.2 9.1

Quercus serrata 10.9 - - - 7.8

Acer pseudosieboldianum - 21.7 12.4 - 7.8

Lindera obtusiloba - - 67.5 15.5 6.6

Fraxinus rhynchophylia 6.8 1.4 - - 4.8

Acer pictum 6.0 - - 0.3 4.7

1 Platycarya strobilacea 5.9 - - - 3.7

(plot1, Carpinus cordata 0.8 333 - 0.1 3.4

plot3, Hydrangea macrophylla - - 5.1 35.8 22

plot4) Zelkova serrata 1.8 1.4 - - 1.8

Parthenocissus tricuspidata - - - 29.9 1.5

Quercus mongolica 1.8 - 0.2 - 1.3

Lindera erythrocarpa - - 9.2 8.1 0.9

Carpinus laxiflora 1.0 - - - 0.7

Oplismenus undulatifolius - - - 8.0 0.4

Callicarpa japonica - - 5.2 0.5 0.4

Others(8 species) - - 0.4 1.6 0.1

2=0.374 Berchemia berchemiifolia 65.3 4.2 - - 46.7

A.acerifolia Acer pseudosieboldianum - 60.4 24.0 - 11.3

(G Quercus variabilis 8.9 - - - 7.7

Styrax obassia 4.6 29.2 0.2 - 6.4

Carpinus laxiflora 9.0 6.3 0.2 0.1 5.4

Cornus controversa 7.2 - - - 5.1

Lindera erythrocarpa 1.3 - 9.5 30.9 3.9

I Lindera obtusiloba - - 17.8 3.7 3.7

(plot2,  Alangium platanifolium - - 13.8 3.2 3.5

plot5,  Ainsliaea acerifolia - - - 32.9 1.9

plot6) Callicarpa japonica - - 33.5 - 1.0

Quercus mongolica 1.0 - - - 0.7

Zelkova serrata 1.3 - - 0.1 0.7

Acer pictum 1.3 - - - 0.7

Disporum smilacinum - - - 7.2 0.5

Viola albida - - - 11.7 0.4

Oplismenus undulatifolius - - - 8.2 0.2

Others(14 species) - - 0.1 2.0 0.2
AEFe] SdNE Apo|7l 157t 28] o) wf A 7F 3l Aso] H FEskgl7 oll(Ahn et al, 2018) Z1FT
FZo] Em(Sasaki et al., 2015), o= 1T5E AELFY IE9] AR FELE S=0] Alu] g} o]of o E EoF
573712712 A0 R Mol Slolclee et al. 1994 4 PUi7E 7V 0% B4a10R 4gaA € o

ABE BFAL AP 55 54T FUNE 2 woEt
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Foll oLt oful 301]%1: 42%% 71 23 HEs} o
”"“"11 BEZI} 22ZA A4t fAEY FEL
Aot 1Y 549l Aol AT} ofalESo
ZF7F 9.0%, 6.3%9] H|IA %o ZFa3E Ko,
1744l "’]'Eéjﬂf ZE2SONA At fAlEe] =3
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A|Elo] 1 FaXE= A% h E AR AlrH
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fu S 8 oy |
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3. MYEM(Ordination)

DCA B4 AAst A1), 11-8-X](eigenvalue)= A 1=
0] 0.4660, A| 2=0] 0.0963 0.2 & 67]] YEL 71 AR o
whe} Zhzro] F g Ao) vl <d = 9l th(Figure 3, Table 4).

o]= TWINSPANo| 2]3t ;Lxlgq Be(O 27} 1) A
T A2 gAEed, Al 128 7120 Al 1
Flol, Al 258 7|Eo =R o}aﬂﬁoﬂﬂ TOE19] QJEREo]

AL A3 ©

wle) WolA 912 ploo Y7t A2}
H 1519 AE-E(plotl, plot3, plotd)z} &

= AE19 dEEe] =
FA] Shio| HEE o] HX]O} al, A wte] gFo=
ol AAE EdE(eF 55%)°] w3k, sl
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@5 iaefolia-Q. serrata
@ 11 B. berchemiacfolia-C. laxiftora
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Figure 3. DCA ordination plot between major groups and
environmental variables. The environmental variables are
canopy gap, exchangeable Ca, exchangeable Mg, Organic
Matter(OM), available phosphate(P) and Cation Exchange
Capacity(CEC). Two shapes are the main groups separated by
TWINSPAN.
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Table 4. Average value and standard deviation of major environmental factors in each group.
Group Canopy gap Organic Matter Exc. Ca Exc. Mg Available P CEC
(%) (%) (cmol/kg) (cmol/kg) (mg/kg) (cmolc/kg)
I 18.3£2.9 7.9+0.8 1.9+0.7 0.9+0.5 7.0£3.8 31.1+£3.8
I 10.0+0.0 10.0+2.8 4.9+7.0 0.9+0.9 6.9+2.6 36.8+6.9
Grand mean 14.2+4.9 9.0+2.2 3.4+4.7 0.9+0.6 6.9+2.9 33.9+5.9
18.3%0] % Aol W, 1)@ FerRo] §12/a plo2e] o |3
A &L 95%2 WA NAA 44 em)7h S p50) M
w5 PAstgon, olmBEold HelFr|Eel Aol
U] SRNIESL e vl L ARG g
= werEd,
E3F DCA #4553l ¥E(canopy gap)at 2% &
0|4l Ca 9 Mg, f7]& FHOM), FAQILKHP) 12]aL
Fol 2| Z-5(CEC)0] Y59 Exo FFe viAl= +
2 Bgaclow Sl ol AARE YT Clureg”
Aol SEET Eokel §718 W Aol o] |
Cao} WS BAS A Urk= B 19} ZFrh(Kim et al., = =
2011). e} o3t BHR0IS0] YRES LA sk S B
o 2 ozl uulai, ol A Ao 3 » . berc”;_’:_m’”’"" JRCN
ol FUUAekE 7+ A A 2ol ekt AR o s
Qe ATEACY of5) o] WHe FUHLIE e ceo
71 mEe ]E]—( ce and Jo, 2000). Figure 4. CCA ordination plot of major composition species and
IE19 Y252 s 8(Canopy gap)d} Rt (< the dominant tree species were used as environmental variables.
FHHAE, AF0e &Gl Ca, F71E8F
(OM) 2|3 Fo] 2 A S (CEC)T F(h)e] AdatA Z|gHg Ca®l ol 2X|2Hs(CEC)O] =4 Uehd A
£ HARIAN LA E A= G F, AR At Al 47 2o siAE 4= Qledl, A8l 2 R
H eHFae] st +4FY] ExF A F 1Y FFH S8 DU AR 950l A BallEe =
Heos Urglen, sl nid +F oA gl & FE 4 e v, 2519 YEES A
TWINSPAN 4] A] 2} 58 /Uy o2 59 shito] skl on, Hla {e sHEOR Sojes
A7F w4 A IF19 AU, SUF-e 119 Yk wiere] gafoem Qs dzgt n|7|erh 24E o
A2 A o upio] et BT wol7F EEA| ot REFOR &3 RO 0]
EGSolA L1 A2 Ca, 7= HOM) 12 A7) gl 2 AbmEh
Al Fol2AZHS(CEC) 1FIETE thar A et CCA #42 &8 WrdS Hd5tke 78 n5d
FE R 8T dF= A= f7lEol IEIeA T A, ST 29 Aojuet shsA A
HI A #3tE olfi= WU 8 AR ZF AEA] A TF e AWAdE LobEiizt CCA 242 434513
O] AARR| &} FEREIF v 54 Ao A o, F5} 5452 4FE Alolols ARt Aol 9l
Fudsol 4 8o RES HA=M] el et ols A ARt FxAol thE ko] ko m
2 Aot HE BERVIE el AAer dFs Aol BG4S ol FAL Sl WU AR Y] 3314 o]
A= Sl gt 2AE o] oA A GRAIRE T e HojEth(Figure 4).
el S R Bt FaAAe 2 AolE HolA FHolA 7I¥ske 8 a5 ¢FS B2 Yl
E7lo EG7IE el Aol =2 AR dA (B, berchemiaefoliay= 527N &(0.u.), FAAIH| =
=22 #o] wiEe 2 sfjAFth(Park and Jang, 1998). (Va), Z5HU(S.0.), 2Oy, ZAUHC)) 1
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