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ABSTRACT

This study was intended for Fagus engleriana stand in Is. Ulleung where the disturbance of
vegetation has been caused by the exploitation and the increase of tourists. For the effective
conservation and management on this issue, this study was conducted provide basic data. The sixteen
study sites (20x20m) were installed in the dominant Fagus engleriana stand and the base environment
and vegetation were investigated. The Fagus engleriana stand was classified into two groups, The
Fagus engleriana stand was classified into two groups, community A is Fagus engleriana-Sorbus
amurensis and community B is Fagus engleriana-Acer pictum subsp. Mono by cluster analysis and
community A were nothing signigicant by indicator species analysis. Community B were Eight species

(Tsuga sieboldii, Camellia japonica, Dystaenia takesimana ect.) significant by indicator species analysis.
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The diameter class of 16cm to 25cm was 53.7% in population structure of Fagus engleriana, which

was the highest and showed inverse J-distribution. Species diversity index (H’) of investigated woody

layer group ranged from 0.99 to 2.05 and that of under layer group ranged from 1.75~2.59. According

to Non-metric Multidimensional Scaling (NMS) analysis, the woody layer was divided into community

A developed in the region having relatively high sand content at high altitudes and community B

formed at the place having relatively high clay content at low altitudes. Then this classification was

significant through Multi-Response Permutation Procedures (MRPP) analysis. The distribution of

understory vegetation through Detrended Correspondence Analysis (DCA) was induced by the silt

content and cover degree of vegetation layer.

Key Words : Understory vegetation, Fagus engleriana, NMS, DCA.
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283} g3kl BA e AT7E FHsIAt. FF Ado] 1T X TY Ak o o
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Figure 1. Study sites

of Fagus engleriana stand in Is. Ulleung.
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UETA(EE A)AE 285251
-G FE-2 3 (3] B)ol A& 440.17+118.45m
B Ueyith EFY olgetA B4 & EXS &
ZANES} AP GER YEYEom, EYpHE 5.20
~525% $357 F(007)9 &% FAUYFT
2(5.0009F  HERN-BRE bR Eh4.90) Hot
= Uebdth #7158 6.89~7.24%2 4
W A EG] Hi g 449% (PR E, 2002)9
H3l =A Jebsith A4 4 T 049~0.53%
2 v A ESY] FadE 0.19%F A E
S, 2002)°l ®l3] =A UETh fU1Ed RS
URtHo g Aro] FFA 9&s st e

(Miller and Donahue, 1990), ¥ ZAA| & &

o] Folx Ut AHEY
o] PFET = vehd Zos sdEr
s © 14.36~15.98mg/kg ' O 2 1E
2] 511ppm(AFH 5, 2010) 8t S
UERgth ol x| 3882 17.51~19.20cmol kg
02 S8E AUFTER24.00~27.30cmolokg; &
A 5, 2007)Ett @A et

2. 287X U NIE 7=
FHEN 23 29 2R EREer
(Figure 2) 8 AE UEU 1 24034,

g

24 BE YRGSl EoR $AY
FERTETSEINE RUEE SIEEINERE
TR} 122U (Acer pictum subsp. mono)
7} A delA AAstn e wolth AE
AR s Ueihbert 36.21%, L2A VT
7F 30.19%°19, 35S AFHAFTUF(Ligustrum
foliosum)7} 8.02%, dZ8 N (Sasa kurilensis)7}

Table 1. Habitat environment and soil physico-chemical properties of each community(+SD).

Community A Community B

Site number

Altitude(m)

Slope degree(®)

Litter layer(cm)

Depth of Organic matter layer(cm)
Coverage of tree layer(%)
Coverage of subtree layer(%)
Coverage of shrub layer(%)
Coverage of herb layer(%)
Sand(%)

Silt(%)

Clay(%)

Soil texture

pH

O.M(%)

TN(%)

Avail. P,Os(mg/kg)
C.E.C(cmolkg)

12 4
440.17+118.45 285.25+13.84
21.00£ 9.55 23.50+ 4.43
1.61+ 0.73 1.30+ 0.48
1.98+ 0.84 1.83+ 0.83
75.42+ 10.76 82.50+ 9.57
2750+ 20.50 38.75+19.31
35.83+ 15.79 21.25+ 6.25
75.42+ 18.02 67.50+13.23
83.81+ 5.30 60.25+ 5.95
7.68+ 3.06 24.00+ 4.10
851+ 3.01 15.75+ 2.26
Loamy sand Sandy loam
520+ 0.31 5.25+ 0.25
724+ 374 6.89+ 0.53
0.53+ 033 0.49< 0.10
14.36+ 11.90 15.90+ 7.36
1751 6.61 19.20+ 3.31
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Figure 2. Dendrogram of study site by Cluster analysis.
(F.e-Fagus engleriana, A.m-Acer pictum supsp. mono,
F.e-Fagus engleriana, S.a-Sorbus amurensis)
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Table 2. Major woody species Importance Percentage(I.P.) and Mean Importance Percentage(M.LP.).
. Community A Community B
Species name " " " " " "
U M L MIP U M L MIP
Tsuga sieboldii - - - - - 8.85 5.73 4.86
Taxus baccata var. latifolia - 5.30 6.21 3.83 - 6.53 - 2.18
Alnus maximowiczii 3.81 - - 1.27 - - - -
Fagus engleriana 36.21 30.12 536 2390 8466 2497 1027 3997
Quercus acutissima 1.71 7.66 - 3.12 - - - -
Celtis jessoensis 3.78 - - 1.26 - - - -
Ulmus laciniata 1.23 - - 0.41 - - - -
Broussonetia kazinoki - - 1.79 0.60 - - - -
Morus bombycis - - 1.03 0.34 - - - -
Cinnamomum japonicum - - - - - - 4.35 1.45
Boehmeria spicata - - 3.57 1.19 - - - -
Camellia japonica - - 6.14 2.05 - 481 1471 6.51
Schizophragma hydrangeoides - - 1.79 0.60 - - - -
Prunus takesimensis 9.30 12.61 6.39 9.44 833  17.76 - 8.69
Rubus takesimensis - - 3.33 1.11 - - - -
Sorbus amurensis 3.71 13.43 2.89 6.68 - 2057 8.14 9.57
Lespedeza maximowiczii - - 1.79 0.60 - - - -
Robinia pseudoacacia 1.59 - - 0.53 - - - -
Rhus javanica - - 1.37 0.46 - - - -
Acer pictum subsp. mono 30.19 17.47 5.36 17.68 7.02 8.26 - 5.09
Acer pseudosieboldianum - - - - - - 8.69 2.90
Acer takesimense - 10.47 8.27 6.24 - 8.26 - 2.75
Vitis coignetiae for. glabrescens - - 1.03 0.34 - - - -
Tilia insularis 5.62 - 1.03 222 - - - -
Cornus controversa - - 1.03 0.34 - - - -
Elaeagnus glabra - - - - - - 8.14 2.71
Styrax obassia 2.83 2.94 6.91 423 - - - -
Ligustrum foliosum - - 18.02 6.01 - - 1471 4.90
Callicarpa japonica var. luxurians - - 1.37 0.46 - - 8.24 2.75
Sambucus sieboldiana var. pendula - - 4.09 1.36 - - 4.35 1.45
Sasa kurilensis - - 11.24 3.75 - - 12.68 423
(U*-Upper layer, M*-Middle layer, L*-Low layer).
gt AYEUEE dem ofsl A7 FClA 45em SHA] SobAlT A S Q] Ao m Aol ol A
ojde] ARE7MA HtEEPor Bxste A GdEIH Y Bajolaror E¥T Aow Atk
o2 yehy Yot AgaAeE +3 ErkFigure 3).
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AFTE 7 bl 2A7F A9 glo] A&t

L sp. 1
* » %9 LRIt Dufrene, M. and P. Legendre. 1997).
. sp. 3 - s
—— TogEe BN BRF0 FUGEM)

Individuals

5~10 11~15 16~20 21~25 26~30 31~35 36~40 40>

DBH(cm)

Figure 3. DBH class distribution of major woody species
population.

(sp. 1-Fagus engleriana, sp. 2-Acer pictum subsp. mono,

sp. 3-Sorbus amurensis, sp. 4-Prunus takesimensis)

A7 foldt AT =iy
Holl A Vepkon, £ 3
&5V (Tsuga sieboldii), U =4}
S, Adsuert fold o F
Z B2 A vl ==(Schizophragma hydran-
geoides), Aui], A
©&(Liriope platyphylla)©] 2§ FFo A&
Zo 2 JEPITHTable 3). AFZE B4 L 72+ &
o] FEd de Axg= YeRd= o3l
&3} 774 (randomization test)S A& EA A
o2 ekl Wiolsl SARAAA 37

S A9 5 T £ B gl

2 w12 LI X T

=
H}

W=(Smilax nipponica), =
[¢)
B

Z(stop point)

Table 3. List of indicator species in study area.

£ 0.99~2.05, 2EFL 1.75~2592 UERE
(Table 4). o] 23} £2xo| ¥4 AFHel &
EYHAE 5, 20109 FohF= W 908713~
1.2202)¢F &5 =9 ATl F37 5, 2000)9
Zohre ¥9(0.5455~0.8801), AdQlE-
ABTFE(EFEE 5, 1998)9

3=

==

[¢)

oF

o}
(0.5150~0.8437) Xt} =A Yelsit) ol=
T Wl g2t gk A= zfpo], AR}
S 7129 Apolgta AlgEH FHEA A
o] Hlae dF ETY AEH RUHE ®
£ BYE 2 e 2 Y A$ T glo]
v 7bs @ Aol dtert

TH TUS=E)E AHES T
HIORTTHEE - IRH S, 1991) o A% &
S2tE(mo. 43), 32]E(Phryma leptostachya var.
asiatica, no. 42), ®=(mo. 41), A =F7(no. 40)
7v 7} A EE 2= A= Yege
H 5252 UEUUF(mo. 495 AT 1=
& HH(no. 45), Ao, 46), AFEF T (no.
47) 5ol W& AAEL 7 e Ao et
(Figure 4). 54 &dF(rare species)E A< g
A9 ZEo] FHL& A EL AF$mo. 1), =FH(Pyrola
Jjaponica, no. 2), FH BT Alnus maximowiczii,

no. 58), %YW ¥(Tsuga sieboldii, no. 57) 5°]

W9 + sl
2230 3% 8

Zyo
;8—:—.1;‘1\?/1:1’:

1
T

Species Indicator value max p-value Max group
Tsuga sieboldii 50.0 0.0500
Woody layer  Fagus engleriana 58.8 0.0033
species Camellia japonica 60.9 0.0378
Acer takesimense 50.0 0.0469 F. engleriana-
S. amurensis
Schizophragma hydrangeoides 68.5 0.0141 Community
Herb layer Dystaenia takesimana 62.3 0.0437
species Smilax nipponica 50.0 0.0475
Liriope platyphylla 50.0 0.0498
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Table 4. Species diversity indicates of communities in Fagus engleriana stand.
) Woody layer Herb layer
Plot Community -~ p p p p -
H H max D H H max D
1 0.99 1.10 0.61 2.34 2.89 0.85
2 1.69 1.79 0.80 2.54 271 091
3 2.01 2.08 0.86 2.44 2.48 091
4 1.72 1.79 0.81 1.44 2.48 0.57
5 1.98 2.08 0.85 1.94 2.48 0.81
6 F. engleriana- 1.51 1.61 0.76 2.49 2.94 0.88
7 S. amurensis 2.04 2.08 0.86 2.36 2.56 0.89
11 1.55 1.61 0.77 2.30 2.48 0.89
13 2.05 2.08 0.87 1.75 2.56 0.70
14 1.59 1.61 0.79 2.32 2.64 0.88
15 1.33 1.39 0.72 2.20 2.64 0.86
16 1.20 1.39 0.66 1.98 2.40 0.82
8 1.46 1.61 0.74 1.52 2.20 0.71
9 F. engleriana- 1.84 1.95 0.82 2.34 2.64 0.88
10 A. pictum subsp. Mono 1.67 1.79 0.79 2.11 2.40 0.85
12 1.86 1.95 0.83 2.59 2.71 0.92
e} 25 Yeihbra e ofg] Zo| theket  and K. J. Berry. 1982). webd Ymuhie el
dde] A9ES 2 o debdtkFigne 4. 4 2HE FETAT 994 54 1% ez
Fel@ sel FHo| BRAAG:
4. 590d ZUSN L 2EU 5449 DCAMIG Y ¥4 A3} 153} 25
ST NMS #4243 Ao s AL S I AW E L 424% % YEFETHFigure 6).
Yol B3, W/l e Rol BEE TP At 59, 834 BEE 0 9, 99F 2
Aidoz YEe) Pl ¥n uwsk e X o), £33 2239 Jwo et Fx5H0] o}
o B¥ahe 77 BE FRENUL 53], EYpH & Ao Yehyth sl (Chimaphila ja-
t F Y FHNA W Zo] Y& AOR  ponica), ABUE, HUL| UL (Artemisia sto-
UEton, 159 AW 34.0%, 259 AW lonifera) 52 539 &7t dUHeR =1
ge 115%2 Jehstov], 153} 25 $4F 223 dws} R Rl REs uel5, )
A2 45.5% 2 Ve CH(Figure 5). 3, &+ A2, 55 (Aralia cordata), &3 (Ainsliaea
=5=%

Al 2A el o]2A Ee fAR HEE
drdsl7] 1ol MRPPEA] A3} 2] 2H(p<0.004)
7} A=0.139(Chance-corrected within-group agree-
ment) 2 UEPSTE ARt o2 AR g
S R 012 9A 2o 03 de W =
o A YEhie 19 o =3 W @
FUsittn & 4 dthMielke, P. W., Jr.,

et o
®
dg rlo
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Figure 4. Species diversity of major species.
(No. 1~43-Herb layer species, No. 44 ~59-Woody layer
species, 1-Ardisia japonica, 2-Pyrola japonica, 3-Pteri-
dium aquilinum var. latiusculum, 4-Liriope platyphylla,
5-Acer takesimense, 6-Galium trifloriforme, 7-Dystaenia
takesimana, 8-Smilax nipponica, 9-Syneilesis palmata,
10-Lilium hansonii, 11-Valeriana dageletiana, 12-Ainsliaea
acerifolia, 13-Osmunda japonica, 14-Oplismenus undula-
tifolius, 15-Desmodium podocarpum var. oxyphyllum, 16-
Sasa kurilensis, 17-Viola kusanoana, 18-Carex boottiana,
19-Arachniodes borealis, 20-Trillium tschonoskii, 21-
Ligustrum foliosum, 22-Athyrium acutipinnulum, 23-
Gynostemma pentaphyllum, 24-Arisaem atakesimense,
25-Adiantum pedatum, 26-Schizophragma hydrangeoides,
27-Persicaria filiformis, 28-Solidago virgaurea subsp.
asiatica, 29-Actinidia arguta, 30-Maianthemum dilatatum,
31-Arachniodes standishii, 32-Polystichum
paleaceum, 33-Hydrangea petiolaris, 34-Dystaenia take-
simana, 35-Campanula takesimana, 36-Hedera rhombea,

retroso-

37-Asperula odorata, 38-Disporum uniflorum, 39-Smilax
riparia var. ussuriensis, 40-Hepatica maxima, 41-Dryop-
teris crassirhizoma, 42-Phryma leptostachya var. asia-
tica, 43-Allium ochotense, 44-Fagus engleriana, 45-Acer
pictum subsp. mono, 46-Prunus takesimensis, 47-Ligu-
strum foliosum, 48-Sorbus amurensis, 49-Styrax obassia,
50-Taxus baccata var. latifolia 51-Camellia japonica,
52-Acer takesimense, 53-Celtis sinensis, 54-Sambucus
sieboldiana var. pendula, 55-Acer pseudosieboldianum,
56-Callicarpa japonica var. luxurians, 57-Tsuga sie-
boldii, 58-Alnus maximowiczii).
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Figure 5. Correlation between study site and environment
factors in woody layer.
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Figure 6. DCA ordination between study site and environment factors in low layer species.

(Cut off R*=0.300, sp.1-Chimaphila japonica, sp.2-Smilax nipponica, sp.3-Artemisia stolonifera, sp.4-Sambucus

sieboldiana var. pendula, sp.5-Ligustrum foliosum, sp.6-Campanula takesimana, sp.7-Acer pictum subsp. mono,
sp.8-Dystaenia takesimana, sp.9-Poa sp. sp., sp.10-Osmunda japonica, sp.11-Solidago virgaurea subsp. asiatica,
sp.12-Equisetum arvense, sp.13-Oplismenus undulatifolius, sp.14-Pteridium aquilinum var. latiusculum, sp.15-Viola
kusanoana, sp.16-Hydrangea petiolaris, sp.17-Carex boottiana, sp.18-Galium trifloriforme, sp.19-Schizophragma
hydrangeoides, sp.20-Disporum sessile, sp.21-Persicaria filiformis, sp.22-Allium ochotense, sp.23-Hedera rhombea,
sp.24-Aruncus dioicus var. kamtschaticus, sp.25-Cymbidium goeringii, sp.26-Pyrola japonica, sp.27-Liriope platyphylla,
sp.28-Aralia cordata, sp.29-Ainsliaea acerifolia, sp.30-Dryopteris crassirhizoma, sp.31-Boehmeria nivea, sp.32-
Hepatica maxima, sp.33-Phryma leptostachya var. asiatica, sp.34-Arachniodes standishii, sp.35-Polystichum retroso-
paleaceum, sp.36-Actinidia arguta, sp.37-Polystichum tripteron, sp.38-Asperula odorata, sp.39-Lathraea japonica,
sp.40-Vitis coignetiae for. glabrescens, sp.41-Desmodium podocarpum var. oxyphyllum, sp.42-Ardisia japonica

sp.43-Cephalanthera ereta, sp.44-Aster glehni).
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Appendix 1. Mean Importance Percentage (M.L.P.) of major woody species of sixteen plots in study site.

Community A Community B

1 2 3 4 5 6 1 I 13 14 15 16 8 9 10 12

Plot number

Taxus baccata var.latifolia - 530 - 6.74 1423 856 - 708 - - - - - - 1050 -
Tsuga sieboldii - - - - - - - - - - - - 1376 - - 563
Alnus maximowiczii - - 3308 - - - - - - - - 1148 - - - -
Fagus engleriana 3277 19.59 12.78 4270 22.87 5345 1623 37.67 1170 3339 5634 28.04 59.72 51.16 55.75 45.39
Quercus acutissima - - - - - - - - - 1290 - - - - - -
Celtis jessoensis - - 576 - - - 643 - - - 2007 - - - - -
Ulmus laciniata - 689 - - - - - - - - - - - - - -
Broussonetia kazinoki - - - - - - - - - 641 - 1190 - - - -
Morus bombycis - - - - - - 464 - - - - - - - - -
Boehmeria spicata - - 435 - - - - - - - - - - - - -
Cinnamomum_ japonicum - - - - - - - - - - - - - 481 - -
Camellia japonica - - - - - - 500 7.14 - - - - 773 481 636 -
Schizophragma hydrangeoides - - 408 - - - - -
Prunus takesimensis - - 1245 887 858 1431 866 - 1424 1560 - - - 1136 - 1440
Rubus takesimensis - - 417 - - - 464 - - - - - - - - -
Sorbus amurensis - 820 663 11.82 508 - - - 928 - - - - 474 818 1367
Lespedeza maximowiczii - - 408 - - - - - - - - - - - - -
- - - 1076 - - - - - - - - -
Rhus javanica - - - 650 - - - - - - - - - - - -
Acer takesimense - - - 856 440 - 485 - 997 - 8.62 - - - - 9
Acer pictum subsp. mono 5380 4377 - - 3170 1475 3213 3046 2590 18.69 1498 4859 11.00 870 - -
Acer pseudosieboldianum - - - - - - - - - - - - 779 - 476 -
Vitis coignetiae for. glabrescens - - - - 433 - - - - - - - - - - -

Robinia pseudoacacia - - -

Tilia insularis - - - - - - - - 1869 - - - - - - -
Elaeagnus glabra - - - - - - - - - - - - - 481 471 -
Cornus controversa - - - - - - - - - 628 - - - - - -
Styrax obassia - 542 408 1481 433 894 666 - - - - - - - - -
Ligustrum foliosum - 542 444 - 447 - - 708 520 674 - - - 481 471 581
Callicarpa japonica var. luxurians - - - - - - - - 502 - - - - - - 587
Sambucus sieboldiana var. pendula 13.43 - 408 - - - - - - - - - - 481 - -
Sasa kurilensis - 54 - - - - - 1057 - - - - - - 503 -
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