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Abstract: The Natural Monument Forest (NMF) is a form of natural and cultural heritage that has symbolized the
harmony between nature and culture in Korea for a long time. Recently, the NMF has deteriorated due to industrialization
and reckless city expansion. Given this situation, it is necessary to preserve and manage the ecosystem of the NMF
through preferential research regarding the forest community structure. Accordingly, this study sought to identify the
community structure by analyzing the vegetation classification, stratum structure,and species diversity using vegetation
data collected from the Forest of Japanese Torreyas in Pyeongdae-ri, Jeju and the Subtropical Forest of Nabeup-ri,
Jeju. The results classified the forest vegetation as a Litsea japonica community group divided into two communities:
a Torreya nuciferacommunity and a Quercus glauca community. The 7. nuciferacommunity was subdivided into the
Idesia polycarpa group and Dryopteris erythrosora group, while the Q. glauca community was subdivided into the
Mercurialis leiocarpa group and Arachniodes aristata group. The T. nucifera species showed the highest level of
importance in vegetation units 1 (Litsea japonicacommunity group-Torreya nucifera community-Idesia polycarpa group)
and 2 (Litsea japonica community group-Torreya nucifera community-Dryopteris erythrosora group), whereas Q. glauca
showed the highest level of importance in vegetation units 3 (Litsea japonica community group-Quercus glauca com-
munity-Mercurialis leiocarpa group) and 4 (Litsea japonica community group-Quercus glauca community-Arachniodes
aristata group). In terms of the species diversity, vegetation units 1, 2, 3, and 4 had 2.866, 2.716, 2.222, and 2.326
species, respectively. These findings suggest that it is necessary to prepare a differentiated management plan for each
vegetation unit.
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Table 1. Differentiated constancy according to floristic composition.

A2 A435 (2023)

Vegetation Unit System

Community group A
Community
Group i ii iii iv
No. of vegetation unit 1 2 3 4
Altitude (m) 144.4+3.2 146.7+4.5 136.24+2.6 133.5+3.3
Slope degree(°) 3.2+1.0 4.4+£1.1 8.3+5.2 8.8+7.5
Bare rock (%) 23.0+10.3 18.0+9.4 35.0+18.2 31.3+15.3
Litter layer (cm) 1.2+0.4 2.5%1.1 4.2+1.8 3.5+2.1
Coverage of tree layer (%) 87.0+6.0 80.7+9.2 83.3+4.1 87.5+£5.0

subtree layer (%) 43.0+17.8 35.3£19.0 25.0£22.1 23.8+7.5

shrub layer (%) 31.0+6.6 28.0+13.7 26.7+12.1 43.8+11.1

herb layer (%) 90.0+3.2 77.0£13.1 87.5+£5.2 73.8+11.1
Height of tree layer (m) 15.6+1.2 15.3+1.3 18.5+1.6 19.0£1.6

subtree layer (m) 8.2+1.2 7.9+1.4 9.3+4.4 10.0+4.1

shrub layer (m) 2.3+0.4 2.6+0.6 3.0£0.3 3.8+0.5
DBH of tree layer (cm) 52.6+2.2 54.5+6.6 34.8+5.1 34.8+6.0

subtree layer (cm) 18.8+£5.3 15.0+6.5 12.8+8.8 14.5+£10.4

shrub layer (cm) 1.7£0.2 2.8£1.1 2.6£0.5 3.1£0.3
Number of present species 37.6+5.7 33.7+£5.1 24.0+4.7 25.5+3.0
Relevé 5 15 6 4
1. Character species and differential species of Litsea japonica community group
Litsea japonica V+1 V+2 V14 413 7hal &7
Trachelospermum asiaticum V24 V22 Vi3 414 oA
Lemmaphyllum microphyllum Vii Vi3 Vi2 412 FIANE =
Hedera rhombea mi2 V13 V+2 422 “4=oF
Kadsura japonica Vil m+2 Vi3 442 e uzp
Machilus thunbergii vi2 I+4 V23 415 Bk}
Aphananthe aspera mi12 V+2 m+1 4+1 EZXUR
Cayratia japonica V+2 V+3 V+1 1++ ARG =
Carex lenta V+4 V+4 o++ 2++ NS
Parthenocissus tricuspidata K] m+3 m++ 212 g o| g =
Paederia scandens V+1 I++ V+1 1++ AL
Cyrtomium foetida o+2 V+2 V+1 2+1 ENRA]
Ficus erecta 111 V+2 m+1 111 AR
2. Character species and differential of Torreya nucifera community
Torreya nucifera V45 V25 H| AL
Orixa japonica Vi3 V+4 1++ AFAE
Polystichum  tripteron V+2 V+3 Al A} AL AbE]
Arisaema ringens V+2 V+2 HAHGA
Ardisia crispa mi2 V+2 wl 2k
Pollia japonica mi13 IV+4 B A= A
Ardisia japonica mi4 m13 A=
Boehmeria japonaca IR m+1 O A E
Acer palmatum 124 mi4 oE U
Arisaema amurense f. serratum o+1 V+1 A
Alangium platanifolium var. trilobum o+1 V+1 v U
Lindera erythrocarpa JIg8! m+2 B Z 1}t
Calanthe sp. m+1 om+1 MedxH
Actaea japonica I++ m+1 o &uf
3. Character species and differential of Quercus glauca community
Quercus glauca 111 V45 4+5 ZIMAI G F
Piper kadsura 111 V+4 434 e
Cyrtomium falcatum 111 I++ Vi2 212 =/ RS IAC
Elaeagnus macrophylla I++ V++ 3+1 B e
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Table 1. (Continued).

397

Vegetation Unit System

Community group

A

Community

Group i ii iii iv

No. of vegetation unit 1 2 3 4

Ardisia pusilla V14 3+2 AT
Disporum uniflorum I11 m++ 2++ SHUE
Smilax sieboldii O++ 2++ BB 2
Celtis biondii O++ 3++ ZUr
Phaenosperma globosum O++ 211 AF7)AF
Camellia japonica I++ mi2 3+1 TR
4. Differential species of Idesia polycarpa group

Idesia polycarpa V13 I11 oL}
Callicarpa mollis m+1 111 A8y
Styrax japonicus m-+2 uf] S
Rosa multiflora I+1 ey
Cocculus orbiculatus oI++ dgold =
Smilax china I++ Aol g =
5. Differential species of Dryopteris erythrosora group

Dryopteris erythrosora I11 m13 S A Y| LA
Schizophragma hydrangeoides I11 m+2 vEQ) ==
Osmorhiza aristata [++ o+3 A AF
Meliosma oldhamii I11 o+2 = e
Zanthoxylum ailanthoides mi12 I++ W57
Mallotus japonicus o+1 g g5
Lysimachia japonica I+1 Z7MA =
Arisaema heterophyllum Or+ FEuHEA
6. Differential species of Mercurialis leiocarpa group

Mercurialis leiocarpa 133 I11 V15 A& Z
Elaeocarpus sylvestris var. ellipticus m++ 1++ oz
Xylosma japonica O++ AR A
Achyranthes bidentata var. japonica o+1 1++ A5

7. Differential species of Arachniodes aristata group

Arachniodes exilis [ ++ I11 2+3 7}=24] ALY
Daphniphyllum macropodum I11 I11 122 =g uE
Neolepisorus ensatus 133 122 LIl
Pourthiaea villosa 111 S+l v
Phytolacca americana 1++ v =2} 2] 5
Picrasma quassioides 1++ N
Euonymus japonicus I ++ 1++ AP U=
Dryopteris maximowiczii 1++ A 2 LA
Elaeagnus glabra 14++ W gupe
Pinus thunbergii I11 224 =&

8. Differential species of Cinnamomum yabunikkei group

Cinnamomum yabunikkei V+3 V+2 111 Ay
Cornus macrophylla V+3 m+2 1++ T AT
Akebia quinata mi1 m+2 111 oSEYH
9. Companion species group (5)

Viburnum odoratissimun var. awabuki v23 V+4 I++ 1++ off Lt
Pilea taquetii m12 113 mi2 4+2 AFL=5 0l
Callicarpa japonica m-+2 V+2 I11 1++ A AL R
Dryopteris hikonensis 4 134 3+3 FEAM AR
Celtis sinensis i1 m12 V+2 WL}

* Other 82 companion species omitted
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Figure 2. Community structure in each unit.
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Table 2. Importance value of major species in each vegetation unit.

SELARR S S 41128 445 (2023)

Vegetation Species Layer
unit Scientific name (Korea name) T ST S H
Torreya nucifera (B AFLp54) 39.5 9.9 4.5 2.3
Acer palmatum (T+315) - 18.9 5.7 -
Cornus macrophylla (3522 2| 5) 8.5 8.6 - 0.4
Orixa japonica (A) - - 40.1 1.2
Machilus thunbergii (8 U5) 13.1 - - -
Idesia polycarpa (©1U5-) 12.7 - - -
Cinnamomum yabunikkei ("} 2 5) 7.8 6.3 1.6 1.3
1 Viburnum odoratissimum var. awabuki (©}9U-5-) - 12.4 - 4.5
Hedera rhombea (4-9F) - 10.1 - 1.2
Aphananthe aspera (3245 3.5 - - 0.4
Styrax japonicus (T SU5) - 7.7 1.6 -
Celtis sinensis (B 5.0 - - -
Lemmaphyllum microphyllum (%714 =) - 49 2.9 3.0
Trachelospermum asiaticum (9}A}E) - 3.8 - 9.8
Others (94 species) 9.9 17.4 43.6 75.9
Total (108) 100.0 100.0 100.0 100.0
Torreya nucifera (8] AFL}54) 57.5 10.7 4.0 0.4
Acer palmatum (TF31+5) - 22.0 5.5 0.1
Machilus thunbergii (8 U5) 8.1 1.2 1.0 -
Celtis sinensis (B 6.9 3.5 - -
Zanthoxylum ailanthoides (M U5) 6.9 2.3 - -
Cornus macrophylla (35 2]& 2| 5) 5.0 4.2 1.4 0.2
Orixa japonica (AFAF) - - 22.6 2.0
Viburnum odoratissimum var. awabuki (O} U5) - 5.9 8.8 3.3
2 Aphananthe aspera (3245 34 42 3.0 0.5
Lindera erythrocarpa (H]515) 1.5 7.3 1.0 0.4
Lemmaphyllum microphyllum (#7049 =) - 5.4 7.2 4.0
Cinnamomum yabunikkei (X2 5) 1.9 4.2 0.7 2.2
Ficus erecta (AT - 5.4 3.7 0.4
Meliosma pinnata var. oldhamii (chz| U5) 3.9 1.2 0.4 0.1
Hedera rhombea (4-2T) - 3.1 5.7 5.0
Litsea japonica (7}u}Z L) - - 9.2 1.4
Other (87 species) 4.9 19.4 25.8 80 .0
Total 103 100.0 100.0 100.0 100.0
Quercus glauca (Z7FAUF) 51.9 27.0 24.9 2.8
Machilus thunbergii (F8U5) 30.1 13.0 9.0 0.7
Piper kadsura (&3%) - 15.8 154 7.6
Litsea japonica (7}0}HZ L) - 14.5 19.5 3.5
Celtis sinensis (JU+5) 11.2 - 1.3 0.4
Lemmaphyllum microphyllum (Z#7NE =) - 14.2 45 4.8
Camellia japonica (Z-9}5) - 9.4 - -
3 Trachelospermum asiaticum (U}AFE) - 3.6 - 7.8
Aphananthe aspera (3245 3.4 - - 1.5
Pinus thunbergii (%< 3.4 - - -
Kadsura japonica (& 2-v]A}) - - 4.5 6.6
Mercurialis leiocarpa (AF&E) - - - 15.0
Parthenocissus tricuspidata (‘57 0|E=) - 2.5 - 1.3
Hedera rhombea (4-2T) - - 22 4.0
Ficus erecta (AT - - 3.6 -
Ardisia pusilla (AF3.47) - - - 5.5
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Table 2. (Continued).
Vegetation Species Layer

unit Scientific name (Korea name) T ST S H
Xylosma japonica (AH--AFU5) - - 2.7 -
Dryopteris hikonensis (£ A 8] LAFE]) - - - 5.1

3 Melia azedarach (H-&UH) - - 2.2 0.4
Callicarpa japonica (ZH4FU5) - - 2.2 -
Others(39 species) - - 8.0 33.0
Total 59 100.0 100.0 100.0 100.0
Quercus glauca (F7FA1YUE) 44.8 33.6 19.1 3.5
Machilus thunbergii (Z8U5) 30.5 14.4 9.8 2.0
Pinus thunbergii (¥F%) 24.7 - - -
Lemmaphyllum microphyllum (Z#71E =) - 19.7 5.9 4.9
Litsea japonica (7fu} &5 - 5.3 16.8 2.7
Daphniphyllum macropodum (2724 %) - 9.2 - -
Hedera rhombea (2}) - 5.3 2.0 7.4
Parthenocissus tricuspidata (57 0| 3 =) - 53 2.0 2.5
Piper kadsura (£3%) - - 6.0 14.8
Camellia japonica (Z-9}5) - 3.6 3.2 0.6

4 Lepisorus ussuriensis (AL Q=) - 3.6 1.2 -
Trachelospermum asiaticum (U}AFE) - - 3.2 9.7
Kadsura japonica (‘g 2-1]A}) - - 43 5.4
Aphananthe aspera (3245 - - 6.3 0.6
Ficus erecta f. sieboldii (F-2H A1} - - 3.2 -
Dryopteris hikonensis (ZZ A 8] LALE]) - - - 58
Ligustrum obtusifolium (F%U5) - - 2.0 1.3
Celtis biondii (Z}5) - - 2.3 0.6
Pilea taquetii (A F=2&%°l) - - - 5.0
Cinnamomum yabunikkei (X2 5) - - 2.0 -
Others (32 species) - - 10.7 332
Total 52 100.0 100.0 100.0 100.0

2 SOl ofl w9 A 4EE Ao waE
OHILEZ F7PAPILHE(33.6), FANDZ(19.7), FahR
(14.4), 2AFFO.DTOR, =5 F7HIR19.1),
7HH EU(16.8), FHUE9.8), FEUFH63) 525,
22T F5-65(14.8), WHE0T), FH(74), SFAILAL
A8 o= et S-Euet S g2 BA A
9] 7 S7teh AR AHR Qlal Hir T =gl
o AEjE o A Hofl Aqti gopglo] e
2 5l SLlvo] Fa st AJgo|th(Oh and Kim, 1996).
Hare] SRR 2 STV, FERS 7
THAEUHE, SR So] Fdste] AsEgaede &
He HOlal QAN o ES/HA] SRte ARG, &
f, $55 thE 59 9234 $F0] Aule At
AR A5l Y WA ER(Hyum et al, 2014) B
21go] w7l dadh Aos wekEgioh

OEl

oX ox I

3. BOjd=

Pefe] FriepEe) 44EE QubH o ujeshs
&S Hol=d|(Loucks, 1970) Shanon®] Zr}F=A4E
Sk AT AR 12 2866, AR 25 27162, A
08 3= 2222, AM9E 4= 23265 LFERFTHTable 3).
AFEAEE A052 YT Bugie] FriEs
1.0268 ~1.2102(Kwak et al., 2013)2 B2} R7 <=3} J&
g digo] 43t o2 Aok AFEE F
chakEe] 74 MR S 1, 2)0] Wt
YA 3, 4) Bt BrloFErl o Ao Vet
TS oA ol AY BRI s ol 4 Ql 1
gho] 'S wiof] A Ueh=d|(Krebs, 1985; Barbour

et al, 1987) MR 2 e ARl Qe =7l

AT o)

S~

2 ThFE Aldi(Lee et al, 2014), SUFE] FE HER
Qg FoA W SHEA Wk EL S8 Yol B3t
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Table 3. Species diversity index of vegetation units (H’: Diversity index; Hmax' : Max diversity index; J' : Evenness index:

1-J' : Evenness index).

REE AR

Bt

- = o

A2 A435 (2023)

Vegetation unit H' Hmax' J 1-J'

VU1 2.866 3.615 0.792 0.208

vu2 2.716 3.505 0.775 0.225

VU3 2.222 3.164 0.703 0.297

VU4 2.326 3.234 0.719 0.281
g xdo] o] FolA thefRl Fol ARV el AL
2 BHE| QI tH(Choi and Lee, 2015). dg2] dojg & References
FAIRS} 2 ARRASTE ST 2O S 5
Hoj UyleAJo] 7t 4420 Fo| ABtH oz Y= E Barbour, M.G., Buck, J.H. and Pitts, W.D. 1987. Terrestrial
e mo] 2 rjopalo] WA ey Aoz goiE ot plant ecology. 2nd ed. The Benjamin/Cummings Publi-

(Park 2012, Kim et al., 2020).

74 E

B ATE WAZIEE A AR Frhe v
S AF B dide] 2U7RE setstust 43
shelch. ABASISHA AN RET 23k HAH9] Szol
A uigE gt ge s 2REglt 4463 132
£ AL & A 3 4E dee) dge] B
sha glom Y FEA AolF Mol RO
Ureh AL Ahdst el wele) nielo] Wad
Aoz BAHgleh HALE £9 F9TEE BES
B, ofmBEo] SHELHE, PEZol] Aito] 9345
£ F£2 Holxn gglon],

S H
Wr7E S she ol SHh,
Al = 4% A
AE, AN =, S

A7} ok F8 FHF WALE, FAE AR 7
e

Zofl HAE Qo] EonE Fu|HoR ANTEE
nefe A pet Bag Jow Wt

AEHOR AQ/NAE FYAL A7) DS A4
O ol 9w E GPORE 7S WA | J08 oy
G ok AT FRYES FHOR S HES $
3k ASHY e woke] AAS o3 120l Al
o} mUEo| Wad Ao kel

zAel 2
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