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Species Composition and Vegetation Structure of Abies koreana Forest in Mt. Jiri"
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ABSTRACT

This study set up 49 survey areas with an area of about 400 square meters in Abies koreana natural habitat
to identify the species composition and vegetation structure of the 4. koreana forest in the Mt. Jiri Nation Park,
conducted field surveys using phytosociological methods, and performed the cluster analysis using the
Two-Way Indicator Species Analysis (TWINSPAN) and Table manipulation. Subsequently, species
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composition analysis using the importance value, species diversity analysis, DBH analysis, sapling analysis,
and similarity analysis was conducted by each cluster type. The cluster analysis classified the A. koreana forest
in Mt. Jiri into five clusters, A, B, C, D, and E. The forest was divided into two clusters, Magnolia

sieboldii-Dryopteris crassirhizoma-Sasa borealis and Betula ermanii-Solidago virgaurea-Calamagrostis

arundinacea. The former was classified as type A and B by Cornus controversa-Hydrangea macrophylla, and

the latter was classified as type E, a typical community, and a Sorbus commixta-Rhododendron mucronulatum

cluster. And the S. commixta-R. mucronulatum cluster was divided into C type and D type by Picea

Jjezoensis-Ligularia fischeri and Ainsliaea acerifolia. Through vegetation analysis, the importance value of 4.

koreana, Quercus mongolica, Acer pseudosieboldianum, Fraxinus sieboldiana, and B. ermanii was highly

expressed in the 4. koreana forest in Mt. Jiri. Regarding species diversity, the results were similar to those
reported in other studies of A. koreana forests in Mt. Jiri. The analysis of diameter at breast height (DBH) showed
that A. koreana dominated all layers, and the growth of saplings was also good, indicating that the dominance

of A. koreana is expected to continue for a while. However, when considering the value of biodiversity that is

expected to increase and threats caused by climate change, systematic preservation and management are
required to respond to various threats based on continuous monitoring.
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Figure 1. The location of study site in Mt. Jiri.

Table 1. Meteorological data of the Mt. Jiri

Year Average Annual

Average Maximum

Average Minimum S
verag " Sum of precipitation(mm)

Temperature(°C) Temperature(°C) Temperature(°C)
2018 9.6 14.1 5.7 2,663.5
2019 10.1 14.6 6.2 2,778.0
2020 9.8 14.3 6.1 3,488.0
2021 10.3 14.8 6.4 2,181.5
2022 9.9 14.6 6.0 1,550.5
Total Average 9.9 14.5 6.1 2,532.3
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Figure 2. The Abies koreana stands divided by species composition using TWINSPAN.

*Bce : Betula ermanii, Sv : Solidago virgaurea, Ca : Calamagrostis arundinacea, Ms : Magnolia sieboldii, Dc : Dryopteris crassirhizoma,
Cornus controversa, Hm : Hydrangea macrophylla, Sc : Sorbus commixta, Rm : Rhododendron mucronulatum,
Pj : Picea jezoensis, Lf : Ligularia fischeri, Aa :

Sb : Sasa borealis, Cc :

Ainsliaea acerifolia
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Table 2. A summary table that indicates community types and vegetation units with constancy. Roman numerals(including
‘r’) indicate constancy classes, while Arabic numerals(including ‘r’ and ‘+”) indicate coverage classes. 170 species

were found in the study site, and differential species whose constancy below 30% were not shown on this table.

I. A. koreana-Magnolia sieboldii community
I-1. A. koreana-Magnolia sieboldii typical subcommunity

1-2. Cornus controversa subcommunity

II. 4. koreana-Betula ermanii Community
II-1. Sorbus commixta Subcommunity
II-1-a. Picea jezoensis variant

[I-1-b. Ainsliaea acerifolia variant

1I-2. A. koreana-Betula ermanii typical subcommunity

Community I I
Community Type Subcommunity I-1 I-2 -1 11-2
Variant 1I-1-a 1I-1-b
The number of stands 7 7 8 14 13
Vegetation Unit A B C D E

Abies koreana V o2 V 24 Vo V ooy V g
Rhododendron schlippenbachii Vo Vo3 Vs Vos Vois
Pinus koraiensis Vo Vo Vo r2 Vo
Acer pseudosieboldianum Vo IV 1 IV s Vo3 V o3
Tripterygium regelii 11 Vo Vo Vo3 IV 3
Fraxinus sieboldiana Vo Vo I, IV 1 Vo
Acer komarovii . 11 Q) IV .3 I 5 .
Dryopteris expansa IV . mr ., IV ., 1 . 1
Quercus mongolica Vo I 3 ., Vo IV s
Species group 1. DS of the Abies koreana-Magnolia sieboldii community

Dryopteris crassirhizoma m . V 2 - m ., I ..
Magnolia sieboldii IV . Vo - | o .
Sasa borealis IV s 1) I, | G 04

Species group 2. DS of the Cornus controversa subcommunity

Cornus controversa - mr ., - I+ I
Hydrangea macrophylla - Vo - I . |
Species group 3. DS of the Abies koreana-Betula ermanii Community

Solidago virgaurea I, - Vo IV . V o
Betula ermanii - . Vo IV 1 IV 13
Calamagrostis arundinacea - - IV 25 Vo V oy
Species group 4. DS of the Sorbus commixta Subcommunity

Sorbus commixta m ., m ., | AV V i -
Rhododendron mucronulatum I, I . IV .3 m s I,

Species group 5. DS of the Picea jezoensis variant
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Table 2. Continued

Picea jezoensis - - \ARE Iy -

Ligularia fischeri - - IV o - I,

Species group 6. DS of the Ainsliaea acerifolia variant

Ainsliaea acerifolia I, I s I, 11

companion species

Asarum sieboldii I - I I - 1) IV
Euonymus macropterus I, Ir . IV II . 1|
Astilbe chinensis I I v . 1) |
Athyrium yokoscense I, m IV . 1) Q. |
Weigela florida I, oy 1) |- |
Tilia amurensis ., m - I m .,

Other 142 species were omitted

*DS : Differential species

Table 3. The general features of the respective groups

Group A B C D E ALL
min 1,129 L1111 1,610 1,345 1,232 L1111
Elevation(m) max 1,360 1,435 1,875 1,700 1,721 1,875
mean 1,280 1,264 1,727 1,547 1,476 1,479
min 18 13 23 10 8 8
Slope(°) max 38 39 38 39 36 39
mean 23 26 30 25 19 24
Azimuth(®) N 3 6 5 11 7 32
S 4 1 3 3 6 17
0-10 0 0 0 2 1
Bare Lock(%) 11-30 0 2 1 3 3 9
31-50 4 1 5 6 6 22
51-75 3 4 2 3 3 15
Fl 0 0 1 1 0 2
Micro-Topography Cc 2 3 1 1 9 16
Cv 5 4 6 12 4 31
U 3 4 6 6 9 28
M 4 2 2 8 4 20
Topography L 0 0 0 0 0 0
\% 0 1 0 0 0 1
The number of species 71 66 70 97 101 170

*FI : Flat, Cc : Concave, Cv : Convex, U : Upper, M : Middle, L : Lower, V : Valley

S 1232-1,721mo]o], B TEL oF [476molck 24 Tk 1374 % TAHAT) Habwe] Sixjsigen], darel 67y
Ao] AL 8-36°% UEEOD], Wit AN oF 19°0] A Q1N QeS| A9 31-50%7F 674 7
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SRAU(E.94), ALTHE67) 50| <02 7 ekt
o, Group E9] 7 FALEH24.78), A121154(14.28), T
HFLH11.16), AEFUH8.57), 3hH6.37) 59 =
0 %) Ueht D 3t S S Uebick D S
E 3 A2il viopt Ajele] AR RRlS Bae 43 o
Pl HIE AT 39 S Al
(Kim et al., 1991).

2) Bz 2
Sk

Aok B W 24 K|ofo] Sriepde 2 s
TEIo], B FHE, P, A SrhokE, A A4 9 A
o Frhe 5o) 57h) A4 et Table 3).
FEREO] 49 1Ko BRE A, B $83 C, D, B
% % A B $3l4 14 2] Ui, C, D, E 73
% 53] E 99l 71 w7 vepdek
Aok FriaR 2|5 BAGE A §79L Aelet vl

A e ol g Ane BAEgon, A $3L W
whe FAEe} ST et 24 ] el

N

SRS 2422712, A2t Vlops x|ejo] ARty
1.98-2.75(Kim et al, 1991), @A AR z)of o]
FARR 1.66-2.78(Kim et al.,1997), Z|2}Ake] TAR L
2.52(Song et al, 2021) 5 et | PARFERS A7E
At FARBHA A= EE TE o] Aot Aafolxe A
3 Aol Hlsl FTiee] el E L 73 Tl vlwA #d
SHA| A=A

L0 T
1=} = N e O "dHixax=E " =
YE W T8 52 59 FuAA T BEE Ao,
=] H o = 1 =2 = S A
A S olE A% AW RS 22T 4 glon,

A
=3 4~ QJti(Harcombe and Marks, 1978 ; Lee et al., 1998
; Song et al., 2003). Wb A ZAA] o] BEAY 42
% FR7h S LB BB S5 TR, AU
T AErau, ARSI, SRR, r kRS
o Zi7le] FRAAT REES Ui, At F2
o TS TS BHT,

AR AR olA = A SffollA 7t e =S
on, 5%l 7 Wil AFOR 248 A gasie o
145 T FE e ok AR wat o Jak 2
325 YAz Qlov, el Bls dAs] 2 49| 74|
7} BT, o 17 g Fo] Solm TaRkRe] 9
o] A& Aolet = HARl xS HaL gl AS
gkelgl 4= It Schmelz, Damian V. and Alton A, 1965;
Song and Jang, 1997). TJEhELER, 2B, AbAg)
5, nphRo) 49 22 51615 AN Ao
o, s A S9lol AHA 7Hddor SAFch

Group AS] 7% % 7710] ZAE BREo], TR,
AR, U, AlESeu, S, azkegte] 23
SRk AR 9 A ZARIS S o A 2
ES T, 571 93 % QR AR AR 1
7] ehdey, AZRE nnE He 2ol A} okt
Foa U ok s FER EEsto], AS5(30em oY
278 )0l dTeke] AAS shal Qe A SIS
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Table 4. Importance value(IV) of woody plants for 5 vegetation units classified in the study area

Vegetation Unit ALL A B C D E
Importance Value of woody plants(%)
Abies koreana 21.79 27.81 18.31 16.28 22.63 24.78
Quercus mongolica 13.76 16.51 11.64 1.56 16.17 14.28
Acer pseudosieboldianum 10.74 7.45 10.60 8.90 12.12 11.16
Fraxinus sieboldiana 9.05 14.04 11.13 0.87 8.94 8.57
Betula ermanii 6.35 0.82 0.89 14.30 8.67 6.26
Pinus koraiensis 6.21 1.96 3.69 12.68 6.93 6.37
Sorbus commixta 4.19 2.87 3.08 8.57 6.39 1.24
Acer komarovii 3.88 1.00 0.84 11.20 391 4.15
Rhododendron schlippenbachii 2.90 3.51 2.02 241 3.06 3.07
Tilia amurensis 2.07 2.06 3.07 - 1.44 3.05
Picea jezoensis 1.84 - - 16.09 - 0.45
Fraxinus chiisanensis 1.57 2.30 4.26 - 1.21 0.64
Ilex macropoda 1.56 4.31 2.49 - 0.32 1.48
Fraxinus mandshurica 1.49 - 8.56 - 0.46 -
Magnolia sieboldii 1.32 2.02 3.88 - - 1.66
Malus baccata 1.28 1.45 - 4.68 0.42 1.44
Stewartia koreana 1.17 4.00 - - 0.65 1.34
Taxus cuspidata 1.03 0.89 1.43 - - 2.31
Cornus controversa 1.02 1.38 2.39 - 0.33 1.26
Alnus incana 1.00 - 1.14 - 2.28 0.49
Acer pictum var. mono 0.90 0.68 1.49 0.71 0.33 1.32
Acer ukurunduense 0.82 0.79 1.62 0.87 1.15 -
Prunus sargentii 0.77 - 1.44 - - 1.88
Salix caprea 0.60 - - 0.87 1.33 0.37
Carpinus cordata 0.39 1.37 0.73 - 0.37 0.34
Betula costata 0.36 - 1.58 - - 0.40
Maackia amurensis 0.23 - 1.44 - - -
Kalopanax septemlobus 0.22 0.64 - - - 0.45
Aria alnifolia 0.19 0.65 0.61 - - -
Aralia elata 0.19 0.63 - - - 0.34
Pinus densiflora 0.16 - - - - 0.57
Prunus padus 0.16 - - - 0.54 -
Carpinus tschonoskii 0.14 - 0.91 - - -
Acer mandshuricum 0.13 0.87 - - - -
Carpinus laxiflora 0.12 - 0.76 - - -
Fraxinus rhynchophylla 0.11 - - - 0.36 -

Acer barbinerve 0.09 - - - - 0.34
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Table 5. Species diversity indices of 5 Vegetation units
Vegetation unit S E H' D H'max
A 21.14 0.81 2.42 0.86 3.00
B 21.86 0.86 2.63 0.90 3.06
C 23.75 0.84 2.66 0.90 3.14
D 23.50 0.86 2.68 0.91 3.13
E 25.23 0.85 2.71 0.90 3.20

* S : Species Richness Index, H’ : Shannon’s Species Diversity Index, D : Simpson’s index, E : Species Evenness Index, H’ max

: Maximum Species Diversity Index
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Figure 3. DBH class distribution of 7 major trees in each group of the study area.

*Abies koreana(AbKo), Quercus mongolica(QuMo), Acer pseudosieboldianum(AcPs), Fraxinus sieboldiana(FrSi), Betula ermanii(BeEr),

Pinus koraiensis(PiKo), Sorbus commixta(SoCo)

Table 6. The number of A. koreana seedling classified by height class

Vegetation unit A B C D E Sum
h<10cm 13 20 23 14 107 177

10 cm=h<50 cm 15 36 39 48 75 213
50 cm=h 34 48 34 146 101 363
Mean number 8.86 14.86 12.00 14.86 21.77 15.37
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Table 7. Similarity Index of 5 vegetation units

Vegetation Unit A B C D E
A -
B 0.56 -
C 0.42 0.42 -
D 0.57 0.52 0.64 -
E 0.58 0.55 0.60 0.70 -
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