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Abstract: Subalpine zone is geographically vulnerable to climate change. Forest vegetation in this zone is one of
the important basic indicator to observe the influence of climate change. This study was conducting phytosociological
community classification and endemic-rare plants investigation based on vulnerable species to climate change at the
subalpine zone, Mt. Jiri. Vegetation data were collected by 37 quadrate plots from March to October, 2015. In order
to understand the species composition of plant sociological vegetation types and the ecological impacts of species,
we analyzed the layer structure of vegetation type using important values. Vegetation type was classified into eight
species groups and five vegetation units. The vegetation types can be suggested as an indicator on the change of
species composition according to the future climate change. There were 9 taxa endemic plants and 17 taxa rare plants
designated by KFS(Korea Forest Service) where 41.2% of them were the northern plant. Endemic-rare plants increased
as the altitude of vegetation unit increase. Importance value analysis showed that the mean importance value of Abies
koreana was highest of all vegetation units. Based on analysis of each layer, all units except vegetation unit 1 were
considered to be in competition with the species such as Quercus mongolica and Acer pseudosieboldianum. The
results of this study can be a basic data to understand the new patterns caused by climate change. In addition, it
can be a basic indicator of long-term monitoring through vegetation science approach.
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Figure 1. Location of the investigated 37 plots in Mt. Jin.
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Table 1. Constancy table of forest vegetation in Mt. Jir.

B LR 7 2

A107H A25 (2018)

Community group

Community A B
Group a b c
Sub-group i il il
Vegetation Unit 1 2 3 4 5
Altitude (m) 1,662.3£145.7 1,563.5+52.7 1,416.8£80.5 1,429.0+71 1,332.4+£56.9
Slope degree (°) 15.4+13.6 12.5£7.9 11.0£5.8 8.0+£2.4 7.0£2.4
Bare rock (%) 31.4430.5 23.6x11.2 20.0+12.7  31.0£15.6 32.4+14.7
Coverage (%) tree layer 60.7+13.1 63.8+£26.3 77.0£6.0  58.0+16.3 68.0+£11.2
subtree layer 35.0£15.8 30.7£10.5 51.3£23.0 46.3+7.4 31.0+17.4
shrub layer 432+17.5 45.0+12.2 34.0+£12.8 29.04+8.6 42.0+£22.3
herb layer 63.9426.7 83.1£7.5 57.0+£22.9  84.0+11.6 90.0+10.0
Height (m) tree layer 10.3£3.3 12.1£2.1 13.1+2.1 12.6+1.6 11.84£2.3
subtree layer 5.8£1.5 8.1£1.3 7.4£1.1 7.8+0.8 7.2+0.7
shrub layer 2.1£0.6 2.4+0.5 24+04 2.6:0.4 2.4+0.4
herb layer 0.5£0.1 0.5+0.1 0.5+0.1 0.9+£0.3 1.1£0.2
DBH (cm) tree layer 25.246.6 23.1£5.6 23.7+£7.7 21.843.5 24.6+5.4
subtree layer 9.6£3.9 11.7£1.6 11.3£1.3 12.542.2 10.6+2.7
shrub layer 2.3£1.0 2.1+£0.7 1.6+0.4 3.0£1.1 1.9+1.2
N. present species 29+7.3 27+4.3 34+3.2 20+6.0 1243.0
Relevé 14 8 5 5 5
1. Character species and differential species of Abies koreana community group;
Abies koreana Vi4 V25 V34 V34 Vi34 JEAFL R
Rhododendron schlippenbachii Vi4 Vi3 Vi3 V23 Vi4 2z
Pinus koraiensis V+3 m+3 IV+1 o2 V11 A
Quercus mongolica 122 V+3 Vi4 Vi3 V23 A5
Acer pseudosieboldianum m+2 V13 V+2 Vi2 V13 gohELE
Tilia amurensis 122 o+2 V12 V12 mi2 iR B =
Fraxinus sieboldiana m+2 V2 V12 V13 V12 A EEZYUE
Dryopteris expansa IV+3 o+1 mi1 m-++ I++ 2] AL
Euonymus macropterus V+1 o+1 111 o++ m++ U 35
2. Character species and differential speceis of Betula ermanii community;
Betula ermanii V+3 V+2 Vi1 mi2 122 AP LR
Acer komarovii V+4 V+3 IV+1 m+1 Al g
Tripterygium regelii V+4 V13 V+1 V+1 o++ oS U
Solidago virgaurea subsp. asiatica V+2 V+2 V+1 V+ s
Calamagrostis arundinacea V15 V35 V14 mi12 ANE
Athyrium niponicum V+2 V+1 m+1 I++ 7N A
Thelypteris phegopteris m+1 V+1 I++ I ++ 7} L AE]
Asarum sieboldii I++ I+ I++ [++ 2=
Carex siderosticta m+2 V+2 m+3 I11 A=
Carex humilis var. nana m+2 m+2 IV+1 I++ I11 M= asAx
Maianthemum bifolium m+2 I++ I+3 I+ Rl=Ra]
Astilbe rubra I+ I++ M+ I+ 20
Ainsliaea acerifolia m-+4 mi1 IV+1 I+ o
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Table 1. Continued.

Community group I

Community A B

Group a b c

Sub-group i ii iii

Vegetation Unit 1 2 3 4 5
3. Differential species of Rhododendron mucronulatum group;
Rhododendron mucronulatum var. ciliatum V+3 V+3 m13 S iR=gl]
Sorbus commixta V+3 o+1 o1l o1 w72
Weigela florida m+1 m+1 M++ Zoyi 2
Ligularia fischeri o+2 V+1 o+1 =3
4. Differential species of Picea jezoensis sub-group;
Picea jezoensis V+5 ZHHEHI U
Acer ukurunduense 12 BEA LR
Carex hakonensis IV+1 of 7| vl=AL =
Oplopanax elatus oI+ TGRSR
Salix caprea o+1 SYHE
5. Differential species of Euonymus pauciflorus sub-group;
Euonymus pauciflorus I++ o++ Sl E U
Heloniopsis koreana o+1 111 Z | 2] a}
Saussurea gracilis m+1 oH=
Rubus crataegifolius o++ A7)
Thalictrum actaefolium var. brevistylum o++ o3 ol
6. Differential species of Euonymus pauciflorus sub-group;
Aster scaber I+1 V++ I++ 2+
Isodon excisus M++ I++ Q=
Filipendula koreana I11 M++ Z2oEg=
Carex okamotoi I+ I++ A 2 AF =
Streptopus ovalis M++ =7 71 UE]
Galium kamtschaticum o++ g5
7. Sasa borealis differenrial group;
Sasa borealis mi3 V35 V45 Z3Y
Symplocos chinensis f. pilosa I++ m+2 V+1 I++ =2 b B Ao
Carpinus cordata mi1 122 I++ i Ah=1a=4
8. Companion species group;
Magnolia sieboldii m+3 o++ I11 m+2 SHaFE L}
Alnus sibirica 122 o+2 122 122 Eedur
Sambucus williamsii var. coreana o+1 o++ I++ I++ L= =By
Deparia conilii I++ I++ I++ I++ ZA ALY
Parasenecio auriculatus var. kamtschatica o+1 o++ I++ I++ U arFHuUE
Saussurea grandifolia o+1 o++ 111 I++ AdF
Hydrangea serrata f. acuminata 111 111 o+1 jIg8! At
Adenophora remotiflora o+1 I+ oI++ A
Prunus padus I++ I++ I++ AU
Veratrum oxysepalum o+1 I++ o+2 g
Aconitum jaluense I++ I++ M++ EE

* The other 105 companion species among total of 116 species omitted.
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SIFHEEUHE, AMbFUE, hdE, SeRAEAY, BRE
L, Wb ol & TEFtol S5tk
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4) AR AL LR AR AT 4)
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,332.4456.9 m= LEMS

o, AFIHAY B4R TALGE, BEuUE,

o

— R

ZhRoln & 3RRFo] ZHT, AALEL ok
AF(LO) 1EFZOR F 1EF2o] FAsHI 2

AT BBk Be] HRgal AT S5
B APRS] 171A sl Z7he) ek BRas
= 3 S71sHe Ao &2 YEldth Grytnes et al.(2006)
= wmagole] Bt Atofxelo] P&ARS TET o]
wel AIBANTIA F FEFREE S Ao B
3F T 3L Vetaas and Grytnes(2002)7} R 31gF oL
Aol w2, s|detopib e A2 ol Al LA 7HA]
450 ulgo] Z7lste A0 Uektth oleh o]
s|detope} S Atolx| e X 2|4 A wAYZo| ot
2t AfF et LA eA W sl (Vetaas and
Grytnes, 2002), Lomolino(2001)= & ZH ol 192 7|
A= ol weh Frkshe, o] F3toA 4b
A7 Hmzel st A7 ATe AR Aol ik

A Ak-okAl) Foll vAL b 2 GFS BY
%7h EX018 Walt ohdl 7| 5Msbt F8 et 29l

o7 TzE 7 9] © 2 Z(Klanderud and Birks, 2003; Sala
et al, 2005), 2 AT AT vlko FF /|t
gk 3| P-BAAES 232 54O ®HE} thet 7] %A
#2288 5 9 Zolt

Table 2. The list of Korean endemic plants at subalpine forest vegetation in Mt. Jin.

Species Vegetation Unit
(Scientific name) 1 2 3 4 5

Abies koreana 0] 0 0] (0] (0] TFAR
Carex okamotoi 0] - 0) - - A 2 Ab
Fraxinus chiisanensis o - - - 0] EEHUF
Parasenecio koraiensis o - - - - A vE
Parasenecio pseudotaimingasa o - - - - ol ¥
Patrinia saniculifolia (0] - - (0] - = uteRE
Stewartia pseudocamellia (0] (0] - (0] (0] ez
Vaccinium hirtum var. koreanum O (0] - - - AP L} 2
Veronica kiusiana var. glabrifolia - (0] - - - FAtn e &

Taxa 8 4 2 3 3 -
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Table 3. The list of rare plants at subalpine forest vegetation in Mt. Jin.

. Species Vegetation Unit Categories
(Scientific name) 1 2 3 4
Abies koreana 0] ) 0] o 0] LC AR
Adenophora grandiflora (e] - - - - DD* TR AT
Clematis koreana - 0 - - LC AladEy =
Clintonia udensis 0 0 - - - vu Uz 22k
Eleutherococcus senticosus - - - (6] - VU 7HA] 2.2k
Gentiana triflora var. japonica O - (6] - - LC* tdE
Lilium distichum O - (6] - - LC LigBee)
Oplopanax elatus o - - - - EN* OEELE
Parasenecio adenostyloides (0] - - - - LC* AH U=
Parasenecio pseudotaimingasa 0 - - - - VU olg| =
Patrinia saniculifolia (0] - - o - LC =ulelg]
Picea jezoensis o - - - - VU* ZFEEGE
Rhododendron brachycarpum (0] - - - - LC* o 2
Rhododendron tschonoskii 0 0 - - - EN* S| 2R
Streptopus ovalis - - o) - - LC = AL AR =)
Taxus cuspidata (0] (0] - (0] - VU F=
Trigonotis icumae - O - - - LC o= Zu}g]
Taxa 13 6 4 4 1 17 -
* Northern plants.
Table 4. Importance value of major species for fore layers in vegetation unit (VU).
VU Species Layer
(Scientific name) T ST S H MIP
Abies koreana 25.32 10.53 6.95 2.19 16.16 TEA R
Picea jezoensis 28.46 1.67 2.81 1.12 14.17 ZFEuUR
Pinus koraiensis 12.94 8.86 2.39 0.96 9.14 AR
Betula ermanii 10.03 12.82 1.14 0.99 8.83 AP
Acer komarovii - 22.97 8.17 3.45 8.59 L= @Rt
1 Sorbus commixta 7.41 13.87 2.51 0.96 8.15 7=
Acer pseudosieboldianum - 10.45 2.52 0.32 3.63 gL R
Rhododendron schlippenbachii - - 20.96 1.12 3.31 =z
Fraxinus sieboldiana 3.02 1.67 3.06 0.16 2.39 A EFEY R
Others(113 species) 12.83 17.14 49.48 88.73 25.63 -
Total 100 100 100 100 100 -
Abies koreana 42.65 20.57 443 2.21 26.87 AR
Acer pseudosieboldianum 2.38 25.05 5.84 1.24 9.80 goEL R
Fraxinus sieboldiana 3.20 13.46 7.24 0.31 6.76 A EFEY R
Pinus koraiensis 10.15 3.17 1.61 0.31 5.93 AL
Betula ermanii 7.96 6.35 1.41 0.62 5.89 AP E
2 Quercus mongolica 9.15 3.17 - 0.93 5.27 A g7
Acer komarovii - 11.59 7.18 1.56 4.79 Al g
Rhododendron schlippenbachii - - 28.26 1.59 4.47 a4z
llex macropoda 2.38 5.14 - - 2.68 = AU
Others(70 species) 22.13 11.49 44.04 91.22 27.54 -

Total 100 100 100 100 100
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Table 4. Continued.

VU Species Layer
(Scientific name) T ST S H MIP
Abies koreana 31.34 25.97 4.05 0.84 23.14 JEAR R
Quercus mongolica 28.80 7.54 - 0.42 15.64 Ay 57
Tilia amurensis 8.00 10.03 2.60 - 7.18 il B =
Acer pseudosieboldianum 6.60 6.25 5.50 0.84 5.88 goE LR
Fraxinus sieboldiana 9.27 - 4.05 0.84 4.97 &) EFYUE
3 Betula ermanii 2.67 11.31 1.45 - 493 AF~ 2
Rhododendron schlippenbachii - - 27.52 0.42 4.27 a4
Carpinus cordata - 11.31 - - 3.48 i k=1g=g
Pinus koraiensis 2.67 3.77 - 1.25 2.49 AL
Others(70 species) 10.66 23.82 54.82 95.40 28.02 -
Total 100 100 100 100 100 -
Abies koreana 30.51 19.22 2.21 2.11 20.50 JEALR
Quercus mongolica 20.39 9.65 4.11 0.76 13.07 A Z R
Acer pseudosieboldianum 2.33 21.38 8.23 1.51 9.04 = e B
Fraxinus sieboldiana 8.18 13.31 4.11 2.27 8.68 A EEY R
Rhododendron schlippenbachii - - 48.80 2.87 7.73 A=
4 Tilia amurensis 8.18 9.57 2.21 0.76 7.12 pipBes
Stewartia pseudocamellia 4.66 7.32 221 0.76 4.80 7R
Pinus koraiensis 5.85 3.66 2.21 - 4.17 AR
Sasa borealis - - - 41.24 3.17 Z3
Others(42 species) 19.89 15.88 25.90 47.71 21.72 -
Total 100 100 100 100 100 -
Abies koreana 36.28 18.24 8.69 2.01 23.85 LAV
Acer pseudosieboldianum 6.90 28.21 15.96 4.02 14.63 goE LR
Quercus mongolica 21.59 13.20 - - 14.03 Az
Fraxinus sieboldiana - 20.96 5.07 2.01 7.38 MEFZY R
5 Rhododendron schlippenbachii - - 41.54 4.02 6.70 a4z
Pinus koraiensis 5.78 7.76 3.38 4.02 5.89 A5
Tilia amurensis 9.79 - - 2.01 4.67 B
Sasa borealis - - - 58.51 4.50 Z8g
Fraxinus mandshurica 5.86 - - - 2.71 SoUE
Others(20 species) 13.79 11.64 25.37 23.39 15.65
Total 100 100 100 100 100
3. AURYEE S9E O] Sl ol visl HlaA Fax 7 EA v
T T s MR o= ofa4i o) & B A kel GARRE 3ol Aok A eke] 294 A4
Qe AFol o5} GHEGR, AZUR 5 0ane w9 32 THUTI RE 2904 w2 SAse o
G7b Eh Bekn AR, JHEuURel AR B AR A4E Ao BerEor. 4w
5 B BRANSHA B ehdthTable 49 ALATH) SE Aol S AEAAE olRi
3. RS 18] 20 APRES TGRS ARNG  AZUT, GRFLT S3t 43 49380] o] Rel4 1
RE % o] AAMAC Bl i ACE WHEE, Qi 202 muEs, RANL olRL BBI-zR
H(An ot al, 2010) B WORR(Cho ot al, 20160014 Zolx] TekELR, 2%, 230 5o FAEA} B
ARG BEZ0IA 1% SHSRT ofnEE olsh et elRAMolA A &S FRES Kl 23l
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