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Characteristics of Fraxinus chiisanensis Distibution and Community Structure of Mt. Minjuji on
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ABSTRACT

The objective of this study was to examine vegetation community structure and distribution of Fraxinus
chiisanensis in Mt.Minjuji of Chungcheongbuk-do by setting up and surveying 8 plots (400 m? each). Mean
Importance Value (MIV) of Fraxinus chiisanensis in 8 plots was 35.19% in average (ranging from
26.07~42.74%). Since it is the dominant species in all plots, it is expected to maintain the present vegetation
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structure. The analysis of the DBH (diameter at breast height) showed that the diameter of Fraxinus chiisanensis

in Mt.Minjuji ranges from 2 to 43 cm. The majority of Fraxinus chiisanensis is expected to maintain current state

unless disturbance or rapid environmental change occurs. The Species Diversity (H”) was 0.8498~1.0261,
Evenness (J’) was 0.8160~0.9256, Dominance Index (D) was 0.0789~0.1840, Maximum Diversity (H max)
was 1.0414~1.2041. The analysis of annual ring and radial growth showed that the average age of Fraxinus

chiisanensis in Mt.Minjuji was 29.lyears(ranging from 22~58years). The average annual radial growth of

Fraxinus chiisanensis was the highest in community G with 5.84mm and the lowest in community B with 2.80mm.

The similarity index analysis revealed that the similarity index between community B and E, C and F, H was
the highest with 69.0%, and the similarity index between community E and F was the lowest with 29.6%. Both
the area of Fraxinus chiisanensis community of Mt.Minjuji and its population size are very small. Therefore,

this area needs to be designated as Forest Genetic Resource Reserve.

KEY WORDS: STREAMSIDE, IMPORTANCE VALUE, ENDEMIC PLANTS OF THE KOREA PENINSULA,
VEGETATION COMMUNITY STRUCTURE
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Figure 1. Surveyed plots in Mt. Minjuji.
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Table 1. General description of the physical and vegetation of the surveyed plots

Plot number A B C D E F G H

Altitude(m) 959 887 898 842 855 833 808 916

Aspect(°) NE214 NEI116 NE105 NE310 NE120 NE178 NE230 NES80

Slope(©) 15 20 20 15 25 15 15 15

Number of species 13 15 16 12 14 13 11 13

Canopy Mean DBH(cm) 17.8 15.7 13.9 143 21.4 27.0 18.3 17.7

Understory Mean DBH(cm) 4.8 6.4 7.0 8.4 4.5 10.2 7.1 5.6
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Table 2. Importance percentage of major woody species by the stratum in the eight surveyed plots (Unit: 400m)
Plot ) Layer c U S M ] Layer ¢! U S M
number | Species Species
Fraxinus chiisanensis 85.49 4274 | Hydrangea serrata for. acuminata 9.06 1.51
Euonymus sachalinensi 83.89 13.98 | Phellodendron amurense 2.69 1.34
Magnolia sieboldii 2.02 3536 12.79 | Ribes mandshuricum 336 0.56
A Acer pseudosieboldianum 35.91 11.97 | Actinidia arguta 3.02 0.50
Acer pictum var. mono 0.76 19.89 7.01 Staphylea bumalda 0.34 0.06
Cornus controversa 8.08 4.04 | Alangium platanifolium var. trilobum 0.34 0.06
llex macropoda 0.97 8.84 3.43
Fraxinus chiisanensis 45.24 3.29 24.40 27.78 | Cornus controversa 9.24 4.62
Prunus sargentii 22.46 11.23 | Ulmus davidiana var. japonica 4.22 0.63 2.32
Acer pseudosieboldianum 31.30 10.43 | Carpinus cordata 4.85 1.62
B Magnolia sieboldii 29.11 9.70 | Euonymus oxyphyllus 4.85 1.62
Acer pictum var. mono 1.91 25.98 9.61 Callicarpa japonica 8.36 1.39
Deutzia glabrata 38.40 6.40 | Quercus mongolica 2.75 1.38
Tilia amurensis 12.26 6.13 | Betula schmidtii 1.91 0.95
Actinidia arguta 28.84 4.81
Fraxinus chiisanensis 65.08 22.97 4.92 41.02 | Tilia amurensis 5.36 2.68
Acer pseudosieboldianum 36.34 12.11 | Acer pictum var. mono 4.92 2.46
Carpinus cordata 3.06 29.07 11.22 | Cornus controversa 3.30 1.65
C Deutzia glabrata 52.46 8.74 | Juglans mandshurica 2.89 1.44
Magnolia sieboldii 6.51 10.47 6.74 | Euonymus alatus for. ciliatodentatus 1.16 0.39
Lonicera vidalii 39.34 6.56 | Hydrangea serrata for. acuminata 1.64 0.27
Phellodendron amurense 8.88 4.44 | Others 1.65 0.27
Fraxinus chiisanensis 75.70 1.45 38.09 | Acer pseudosieboldianum 8.70 2.90
Magnolia sieboldii 3.01 51.79 18.77 | Prunus sargentii 5.01 2.50
D Acer pictum var. mono 4.17 37.10 14.45 | Actinidia arguta 2.42 0.81
Deutzia uniflora 72.42 12.07 | Morus bombycis 1.58 0.79
Fraxinus rhynchophylla 10.53 5.27 | Lonicera maackii 2.90 0.48
Deutzia glabrata 23.17 3.86 | Schisandra chinensis 0.06 0.01

'C: Importance percentage in canopy layer, U: Importance percentage in understory layer, S: Importance percentage in shrub layer, M: Mean importance percentage
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Table 2. (Continued) (Unit: 400m”)
Plot Layer 1 Layer 1
number | Species ” ¢ v S M Species Y ¢ u S M
Fraxinus chiisanensis 52.97 21.55 3.83 3431 | Morus bombycis 6.32 3.16
Euonymus sachalinensis 5.17 80.23 15.10 | Deutzia glabrata 2.30 12.76 2.89
Magnolia sieboldii 36.78 12.26 | Phellodendron amurense 5.13 2.57
E Acer pictum var. mono 20.05 2.59 3.19 1142 | Actinidia arguta 6.32 2.11
Quercus mongolica 8.44 4.22 Prunus sargentii 3.95 1.98
Carpinus cordata 11.21 3.74 Cornus controversa 3.13 1.57
Ulmus davidiana var. japonica 10.34 3.45 Weigela subsessilis 3.74 1.25
Acer pseudosieboldianum 78.21 26.07 | Acer pictum var. mono 6.96 348
Fraxinus chiisanensis 50.50 2525 | Staphylea bumalda 18.18 3.03
Betula pendula 15.27 7.64 | Hydrangea serrata for. acuminata 18.18 3.03
F Magnolia sieboldii 21.79 7.26 | Euonymus alatus for. ciliatodentatus 18.18 3.03
Alangium platanifolium var. trilobum 40.91 6.82 Tilia amurensis 4.16 2.08
Cornus controversa 13.45 6.72 | Styrax obassia 4.55 0.76
Juglans mandshurica 9.66 4.83
Fraxinus chiisanensis 70.75 3538 | Euonymus alatus for. ciliatodentatus 19.05 3.17
Morus bombycis 49.42 16.47 | Phellodendron amurense 4.75 2.37
G Juglans mandshurica 11.74 27.82 15.14 | Ulmus davidiana var. japonica 1.69 0.84
Hydrangea serrata for. acuminata 80.95 13.49 | Cornus controversa 1.40 0.70
Magnolia sieboldii 21.99 7.33 | Acer pseudosieboldianum 0.77 0.26
Fraxinus rhynchophylla 9.68 4.84
Fraxinus chiisanensis 72.26 36.13 | Phellodendron amurense 9.69 4.84
Euonymus oxyphyllus 60.49 20.16 | Actinidia arguta 8.24 2.75
Morus bombycis 16.65 18.07 8.56 | Carpinus cordata 6.12 2.04
H Ribes mandshuricum 36.40 6.07 | Deutzia glabrata 9.03 1.51
Acer pseudosieboldianum 36.13 6.02 | Acer pictum var. mono 1.73 0.87
Salix hallaisanensis 11.04 5.52 | Hydrangea serrata for. acuminata 0.36 0.06
Cornus controversa 5.28 8.50 5.47

'C: Importance percentage in canopy layer, U: Importance percentage in understory layer, S: Importance percentage in shrub layer, M: Mean importance percentage
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o Ao g on 77b FUUE 15, 1722 770] T2 A 17

EAAY B 4 A3 GEOIRE DBH 227 7 o} 50 JARO AL Aof o) 44752
Ul 1137} 22 2043 9k olo] LELE, IR $A% 4 oS Aoz T

U 3 17cm 740l B35} Qe ZAA A DO B4 A3t EEYUSEE DBH 7-27cm -
32-37an 2kl AV 156, 12-17en F0k0] AZpE 2bo] 1057} SES}3 9Ieh. 2-17n 7o) TR 7
1572] %ol gelElgont Aol AdRes A F T2 17-22em o] DRAUR 57, 7-22
MAG7E Aol @A AFERE FAD 4= S Aoz an | EFVT 3579 Aso] Sl ]l dEEERY

Table 3. The distribution status by breast-height diamter class

PlOt number Species Dz D3 D4 D5 D6 D7 Dg Dg D[() Total

—_
~

Fraxinus chiisanensis 4 2 2 2 1 2 1
Acer pseudosieboldianum 4
Cornus controversa 3
A Acer pictum var. mono 1 1
Ilex macropoda 1 1
Magnolia sieboldii 1 1

—_— N NN WA

Phellodendron amurense 1

~
(&}
—
—_
=

Fraxinus chiisanensis 2
Ulmus davidiana var. japonica 1
Magnolia sieboldii 2

—_— = NN

Acer pictum var. mono

Euonymus oxyphyllus 2
Tilia amurensis 2

Carpinus cordata 1

Acer pseudosieboldianum 1

Betula schmidtii 1

Prunus sargentii 1
Quercus mongolica 1

—_ e ke om0 N W W

Cornus controversa 1

W
—_
—_
—_
—
—
[\S)

Fraxinus chiisanensis 1
Magnolia sieboldii 2
Carpinus cordata

Tilia amurensis

Acer pseudosieboldianum 1

e ° LS B N
—
NN W WA

Cornus controversa
Juglans mandshurica 1

Acer pictum var. mono 1
Phellodendron amurense 1
Euonymus alatus for. ciliatodentatus 1

—_— =
=)

—_

Fraxinus chiisanensis 6 8 2 3
Magnolia sieboldii 1

E V)
—_

Acer pictum var. mono 1
Acer pseudosieboldianum 3
Fraxinus rhynchophylla 1 1 1
Actinidia arguta 1
Prunus sargentii 1

—_—— = D W

Morus bombycis 1
*2=Dy<7(cm), 7=D3<12, 12=Dy<17, 17=Ds<22, 22=D¢<27, 27=D7<32, 32=Ds<37, 37=Dy<42, 42=D;(<47
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Table 3. (Continued)

Plot number Species

Do Total

Fraxinus chiisanensis

Acer pictum var. mono
Actinidia arguta

Carpinus cordata

Ulmus davidiana var. japonica
Deutzia glabrata

N R

Weigela subsessilis
Prunus sargentii
Morus bombycis
Quercus mongolica
Cornus controversa
Magnolia sieboldii 1
Phellodendron amurense

Euonymus sachalinensis 1

(=)}

Fraxinus chiisanensis

Acer pseudosieboldianum 1
Betula pendula

Acer pictum var. mono

Juglans mandshurica

Cornus controversa

Tilia amurensis

Magnolia sieboldii

—_ e = N W W N[ e e e e e e e e = NN

Fraxinus chiisanensis

Juglans mandshurica 2
Fraxinus rhynchophylla

Morus bombycis

Magnolia sieboldii 1
Ulmus davidiana var. japonica

Acer pseudosieboldianum 1
Cornus controversa

Phellodendron amurense

[ Y

—_
[\

_—= = = NN N R

Fraxinus chiisanensis 1
Cornus controversa 1
Phellodendron amurense

Actinidia arguta 2
Salix hallaisanensis

Euonymus oxyphyllus 1
Acer pictum var. mono

Carpinus cordata 1
Morus bombycis

1

w
—_—
NS}
—
NS}
a

_— = NN N W W

*2=Dy<7(cm), 7=D3<12, 12=Dy<17, 17=Ds<22, 22=D¢<27, 27=D7<32, 32=Ds<37, 37=Dy<42, 42=D;(<47

o LR, EFHURS AiAles AR Al F
R AZE A nEgAro Z 2t f£Fo|HRE X437
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A B9 4 A S5 UL DBH 2-12m
vk 17~32em 740 6327} 12 A Ex3ta Tk 2~7em
7V} 27~32em YOl LR AU 23, 17~22em TL7Ho
AL 1, A 170] g90] Sz giet. 324

CHE, ABBUME, A1) AR HAe S
ARSE Aol 49l mujEjo] Basi,
ZAAR FE| 24 A3 259y DBH 17~32cm

7 42~47em kO] 537} mEA HEmsia gk
37~42em 7k ZEUEL 15, 32~37em 17bo] ZFefub
15=9] Aol ey 55Ut 7= HAl

7b AL A aeiAo] o] ol x| 2] oFar QIAIRE RARAIA B9t

TR 2 U] AT Aof 2452 Q] HUE
Bo] dasich

ZARRE Go B4 A3 E59yS-= DBH 7-27cmn -
74} 32~37cm 7o) 12527 L2 A -giO}I_’ itk 2~12
em 4k 27~32em kol TR U 455 7~12em 1k
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et EFgUErT Edsta oy BEHUR Al
go] itk ks ZARH G A9 AR E /A
g Aoz whotEh

ZAAE HE| 4 A3 EE50 U= DBH 2~37cm -
Zholl 11527} a2 A E3238HL Q). 17~27em -7k HH
5 259 S0l ERIEGI gHjgo] @kl o A
A=7F AL 2|4 o) o] o] x| ok Qlrk. whEbA &
AR HE @A) A2E A = 98 Aos wd
2=

£ AN EEHUFY AT gon L

AA4FE =4k meba Al g 5 22 23 3
o] Wish} U= AMI e ¢4 wek So] WA
= ol 87 2AH ER | AHE AT £ e
Zoz goErc)

4. 0L= 24

87 ZAFA|Z €] Shannon®| FHYEX|H), A%
(), $+H=D), HHFHF=(H max)E 4K Table
4. FHFEASE F FREY FEE AUS Tt
A¢R F FHE} F5%7t Eod4S glo] Atk (Manual
C.Molles Jr, 2013; Joseph H. Connell, 1978; Blair, 2004).
ZAMA A F7F 1.0261 2 7 =0 ZARRA G7} 0.8498
2 7P 2k wEAAE 87 2ARAR Y] Bt FHY s
0.9695% FHHE B2 UFAAA S SulLgzd A
A qLzof] At ot EohoFw 0.8135(Choi ef al., 1997b)
of Hlg| tha =2 RS Hlth A2at AAAFA Y
AL zof AtE Hd ZohoFx= 1.2389(Choo et al.,
2009)0] A Thas ke AL Btk AEE T

WA ol 1]l 7S S WAl et A
S vepdch 2AAH D 092562 AT vh Abdi2]
2 ZAAF GE 081602 Et sttt ZAAH GollA
=S 2 Ao Akpare] SRS At ek
o o, SHuRa Aol AatE B Al
0.6362(Choi ef al., 1997b)% T Wb} X|2jat AXA %
Aol ATzl At Fat FA == 0.8567(Choo et
al., 2009)2 tha w94tk WaA=Hed SAA=T o4
Aol ErluHAel #AEE 0.5956(Bea ef al., 2012)%
AFA Hoke oha Rt

Fol SHske A=s dehlls +-dEe 2ol 09 o)
o o &k Fol Aot AFHL, 0.3~0.704 = 3 Fof o
& ofsHA SABAY F Fol Uiro] -3t 0.1~0.39]
Ae ool Fagol o8l =7t Ui lt(Whittaker,
1965). ZAHA| DO} Fi= 0.18ch Wou, thvi] 671 A}
AL 0.1~0.30] etk 87] AR W vhpo] T
Fol SAshL lnt. SvivHr Aol At Bt
9= 0.3639(Choi ef al., 1997b)& Tha 01} 0]
FRFo] St ST A=A AAA=A o] A
zo] A7H Pt $HEE 0.1434(Choo ef al., 2009)2
TR oLt thpo] Sago] sk Aloleh WA=
Y ST dAA %] SR +HEE
0.4044(Bea et al., 2012)& tha 01 Srubr} oha
ofatAl skt ASich

Ea e W Seur el vis) B
gFEet dA =7 wa S ETE WA EAE o
Aol & Kolil QA= etk(Bea ef al., 2012). o= F 55
W AR fARE S0l el gl S=3o
30 eJafekal sh= 550l et Eek A=Al Al

S
L
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X
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Ae] Aol HaAE B BrhepEet AEE B
T =7} =4 EAEJATHChoo ef al., 2009). ©]= HIFX]

TAAET dHA R SR o s 0.8220
(Bea et al., 2012)°] BH|&jA= thh =& AHFFS Hrh

Table 4. Various species diversity indices in the eight surveyed plots (Unit: 400m’)

Plot number (Sh;—rlmon) (eveIJlness) (domill)lance) H’max
A 0.9270 0.8322 0.1678 1.1139

B 0.9682 0.8233 0.1767 1.1761

C 1.0170 0.8446 0.1554 1.2041

D 0.9989 0.9256 0.0744 1.0792

E 1.0005 0.8729 0.1271 1.1461

F 1.0261 0.9211 0.0789 1.1139

G 0.8498 0.8160 0.1840 1.0414

H 0.9687 0.8696 0.1304 1.1139
Mean 0.9695 0.8632 0.1368 1.1236
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Table 5. The estimated age of Fraxinus chiisanensis

oFes} vlwa =o 72} B, C, D, F= 20004t Zuke
vl i) v vhe
HE ow ARFFo] =7}

87 e} 7o) SAPEASE BAlE MRS Ueq
CHTable 6). SAIE R4+ Serense(1948)9] |45 &8
st.om Q47 76-1009] Weloll Qlow wle e 4t
, 51759 Wl £ HAME, 26-509) W9l nEO)
SAIE, 250jsls Be $AES UEhuitHRaymond,
1993). e Bo} E, w8 Co} F, H 7+] fAbEA|47}

Plot number Height Diameter at breast height Expected Age Mean Annual Growth

(m) (cm) (Year) (mm)

A 15.5 19.0 24 5.24
B 11.0 15.0 26 2.80
C 12.0 18.0 25 3.47
D 14.0 21.5 26 4.69
E 14.0 16.0 22 3.95
F 14.0 24.0 30 4.27
G 14.0 20.0 22 5.84
H 13.0 32.0 58 4.00
Mean 13.4 20.6 29.1 4.28

12

10

Figure 2. The analysis age of Fraxinus chiisanensis.
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Table 6. Similarity index among the eight surveyed plots (unit: %)
Plot number A B C D E F G
B 42.9
C 62.1 51.6
D 40.0 51.9 35.7
E 51.9 69.0 46.7 53.8
F 61.5 429 69.0 32.0 29.6
G 50.0 385 59.3 43.5 48.0 58.3
H 61.5 57.1 69.0 48.0 59.3 38.5 50.0

69.0%2 714 E3kek i, ek E9F F 7] fAR=A57F
29.6% 2 7P WE w2 FrARERE BEo] fARETHA]
FAZF HFRE A2 2ARTE AT A8 glo] Al
sheholl A Ao R s SUpE, AR, 7R, 3
FLU WU 53 22 SR AAo] gsiA)Y] ol
o} ot WIAAR2 I Sl E7E 9ld Ste ' shekt
oA Hxs o] weiE Wol shAge] Gt AR B
QITHKim, 2009).
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