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Analysis of Vegetation and Vegetation-Environment Relationships

in Main Wild Vegetables of Ulleungdo in Korea
-Vegetation of herb layer of the Aster glehni, Allium ochotense,
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ABSTRACT

This study was conducted to provide ecological basic data that use to establish environmental conditions
for cultivation of wild vegetables in 2016-2018. Therefore, we investigated the vegetation structure and the
correlation between the community structure and the environmental factors for natural habitats of wild vege-
tables(Aster glehni, Allium ochotense, and Aruncus sylvester) distributed in Ulleungdo. As a result of pop-
ulation and gradient analysis, the vegetation was classified into Aster glehni community, Allium ochotense
community, and Aruncus sylvester community. We confirmed that the classification by population analysis
was consistent with that by TWINSPAN method, suggesting that they were complemented each other. The

importance value of Aster glehni was the highest in all communities, followed by Aruncus sylvester, Allium
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ochotense, Hydrangea petiolaris, Dryopteris crassirhizoma, Asperula ldorata, Phryma leptostachya var. asi-

atica, Disporum viridrescens, Hedera rhombea, Anthriscus sylvestris, and Hepatica maxima. According to

the results of DCCA ordination analysis, among those communities, the Aster glehni community was dis-

tributed in soil where the nutrition including T-N and O.M. were intermediate. The Allium ochotense com-

munity was distributed on the a little high northern slope at the highest altitude where the CEC and O.M. were

the highest, and other nutrition and pH were low. The Aruncus sylvester was distributed on high slope and alti-

tude on which the amount of exchangeable cation such as Ca*", Mg"* and pH were high, and the CEC, P,0s,

and O.M. were the lowest.

Key words : DCCA ORDINATION, TWINSPAN, IMPORTANCE VALUE
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Figure 2. Smple plots at the Ulleungdo.
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~788m(ﬁ§ kY 316m) oﬂ A E‘Eg}ﬁ E} 75”‘]’ Acer takesimense I v I
= 5~45°(E§~& 252 2hatsl 7\]051'3!,]_ =3+ 7\] Asperula odorata )il m 1
o] gler, Teel Fiol o8 EApE  Joeeme P
167“ is«)j}\i Eé‘& %?_ﬂ’;’:“}l\‘{‘ 187":—]‘%—30]9}\@ Smilax riparia var. ussuriensis I I I
(Table 1). Fagus crenata var. multinervis I v )i
Anthriscus sylvestris il )i i
Phryma leptostachya var. asiatica I I I
Table 1. Synthesized table of main wild vegetables Styrax obassia 1l n 1m
population in Ulleungdo Acer okamotoanum 1 v 1
Community type A B C Prunus takesimensis I I 1
Number of relevé 16 13 11 Hepatica maxima I I I
Altituer(m) 316 622 562 Dystaenia takeshimana 1T I 1
Direction(°) 216 97 178 Solidago virgaurea subsp. gigantea I il I
Slope degree(°) 25 41 39 Desmodium oxyphyllum I I )i
Height of tree layer(m) 10 11 13 Campanula takesimana I I I
Coverage of upper tree(T1) layer(%) 36 63 46 Hedera rhombea I I 1
Coverage of upper tree(T2) layer(%) 23 22 17 Vitis coignetiae 1T 1
Coverage of shrub(S) layer(%) 19 18 14 Cornus controversa I I 1
Coverage of herb(H) layer(%) 99 93 98 Lilium hansonii 1 I I
Number of species 18 20 18 Boehmeria spicata I I )i
Sambucus sieboldiana var. pendula I I 1
Differential species of Aster glehni community Acer pseudo-sieboldianum . I I
Aster glehni \% v 11 Tilia amurensis 1 I I
Pinus thunbergii )i Polystichum tripteron I )i I
Celtis sinensis I Gynostemma pentaphyllum I I I
Elaeagnus glabra I Rubus ribesioideus I I I
Machilus thunbergii I Alnus japonica I I I
Miscanthus sinensis var. purpurascens | 1L Artemisia princeps var. orientalis )i I
Cocculus trilobus I Majanthemum dilatatum I I
Euonymus japonica I Dendranthema zawadskii var. lucidum 11 I 1
Artemisia selengensis I Arisaema takesimense I I I
Aster spathulifolius 1 Adiantum pedatum 1 I
Avena sativa I Sanicula chinensis I I )i
Lonicera insularis I Carex lanceolata I .
Differential species of Allium ochotense community Thalictrum aquilegifolium il 1
Allium ochotense I \% I Hovenia dulcis )i I I
Taxus cuspidata var. latifolia . I Ligustrum obtusifolium I )i
Acer takesimense . I Rumohra standishii . I I
Differential species of Aruncus sylvester community Camellia japonica 1 1 1
Aruncussylvester I I \% Ligustrum ovalifolium I I I
Ulmus laciniata I Fallopia sachalinensis )i I
Matteuccia struthiopteris I Botrychium ternatum I )i .
Cyrtomium caryotideum var. koreanum I Sorbus amurensis I I I
Tilia insularis I Ulmus laciniata var. holophylla I I I
Companions A : Aster glehni community
Dryopteris crassirhizoma I v v B : Allium ochotense community

Hydrangea petiolaris I \% I

C : Aruncus sylvester community
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Figure 3. The path way of subdivision into groupings
of herb layer species on the main wild
vegetables communities in Ulleungdo using
TWINSPAN.

O=Aster glehni community
A=Allium ochotense community
UJ=Aruncus sylvester community
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Table 2. Synthesis table of herb layer species on the
main wild vegetables communities in
Ulleungdo using TWINSPAN

Community A B C
Number of 111111112 233 22122233433 1222333 3
relevé 1672345861569006 3230178140894 94592372758

SMI USS “1111-11--==1 =1-1---1-1
PHR ASI co-1---1-1--4 51--11----4
HOV DUL 1

CEL SIN
FAL SAC
BOE SPI
DES OXY
DIS SMI
SED KAM
VIO TAK
ANT SYL
HEP MAX
ACT PLA
DRY CRA
ASP ODO
ADI PED
ARI TAK
LIG OBT  -----coemolocoae 1ocllommman- 1
COR CON
POL TRI -345-
OSM JAP .
RUM STA 11- 232
ARU SYL ---441--45-2-
LIG OVA N Toocmmcmmme
ALL OCH 414
HYD PET 54522415431~ 5-441---44-
SOL GIG -
LIL HAN
SAN CHI
RHO BRA
VIO GRY
DIS VIR
GYN PEN
RUB RIB
ATH ACU
SAS BOR
SAM PEN ---]-------- Lome meemmne 4o oo Toooeos
AST GLE 4--12-2-2142- --1--1-1-1-
HED RHO 3 3 1

MAI DIL
BOT TER
CAM TAK
DEN LUC
CAR LAN
MIS PUR
ART ORI
VIT COI
COC TRI
THA AQU
DYS TAK

4--451-143144 111-54--414
<--34115-4--- 1-1--343---

1111111100000000 0000000000000 00000000000
0001111111111111 0000000000000 00000000000

*SMI USS : Smilax riparia var. ussuriensis, PHR ASI : Phryma leptostachya var. asiatica,
HOV DUL : Hovenia dulcis, CEL SIN : Celtis sinensis, FAL SAC : Fallopia sachalinensis,
BOE SPI : Boehmeria spicata, DES OXY : Desmodium oxyphyllum, DIS SMI : Disporum
smilacinum, SED KAM : Sedum kamtschaticum, VIO TAK : Viola takeshiamana, ANT
SYL : Anthriscus sylvestris, HEP MAX : Hepatica maxima, ACT PLA : Actinidia arguta,
DRY CRA : Dryopteris crassirhizoma, ASP ODO : Asperula odorata, AD1 PED : Adiantum
pedatum, ARI TAK : Arisaema takesimense, LIG OBT : Ligustrum obtusifolium, COR
CON : Cornus controversa, POL TRI : Polystichum tripteron, OSM JAP : Osmunda japonica,
RUM STA : Rumohra standishii, ARU SYL : Aruncus sylvester, LIG OVA : Ligustrum
ovalifolium, ALL OCH : Allium ochotense, HYD PET : Hydrangea petiolaris, SOL GIG
: Solidago virgaurea subsp. gigantea, LIL HAN : Lilium hansonii, SAN CHI : Sanicula
chinensis, RHO BRA : Rhododendron brachycarpum, VIO GRY : Viola grypoceras, DIS
VIR : Disporum viridescens, GYN PEN : Gynostemma pentaphyllum, RUB RIB : Rubus
ribesioideus, ATH ACU : Athyrium acutipinnulum, SAS BOR : Sasa borealis, SAM PEN
: Sambucus sieboldiana var. pendula, AST GLE : Aster glehni, HED RHO : Hedera rhombea,
MAI DIL : Majanthemum dilatatum, BOT TER : Botrychium ternatum, CAM TAK :
Campanula takesimana, DEN LUC : Dendranthema zawadskii var. lucidum, CAR LAN:
Carex lanceolata, MIS PUR : Miscanthus sinensis var. purpurascens, ART ORI : Artemisia
princeps var. orientalis, VIT COI : Vitis coignetiae, COC TRI : Cocculus trilobus, THA
AQU : Thalictrum aquilegifolium, DYS TAK : Dystaenia takeshimana.

A @ Aster glehni community,

B : Allium ochotense community,

C : Aruncus sylvester community.
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Table 3. Soil characteristics in 0~20cm soil depth of study site in the Ulleungdo

pH | TN | OM. | P0s < EX'C(;T?OH g, CEC
Commnity (L5ww) - (%) %) (mghke) (cmol+/kg) | (cmol+/kg) | (cmol+/kg) (cmol+/kg)
Aster glehni 52+0.3 | 0.5£0.2 | 11.4£6.0 | 22.7£79 | 0.3x0.1 22+1.0 1.1+£0.4 19.0£8.9
Allium ochotense 4.8+0.6 | 0.6+0.3 | 13.0+6.4 | 40.0+15.2 | 0.3%0.1 1.7£1.5 1.0£0.6 | 22.749.5
Aruncus sylvester 49+0.6 | 0.5+0.2 | 11.1£3.9 | 47.9+£19.3 | 0.7+0.7 1.7£1.4 2.0+14 | 23443.6
Total average 49+0.5 | 0.5+£0.2 | 11.9+5.0 | 37.0+14.1 | 0.3%0.1 1.8£1.3 1.8£1.3 21.7+7.3
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Table 4. Importance value of herb layer species on the

6
main wild vegetables communities in Ulleungdo pH | ©
No species A B C mlt“‘,l 87
|
1 |Aster glehni 5721 63| 29 | 269 , 32 35 caMg 5
2 runcussylvester 1.6 | 6.8 6521202 AOAJ a \
3 Wllium ochotense 20 | 548 | 44 | 192 it 16
4 Hydrangea petiolaris 30 | 127 88 | 7.7 e I
5 \Dryopteris crassirhizoma 40 | 105] 96 | 7.6 o3
6 Asperula odorata 521635055 Re0s 1% %
7 |Phryma leptostachya var. asiatica 5912959 |50
8 |Hedera rhombea 87 129 |07 |47 Altitude 2
9 \Disporum viridescens 20 | 60 | 59 | 44
10Anthriscus sylvestris 5.1 42129 |42 s BulcEc
11|Hepatica maxima 20| 41| 47 | 34 2 . b
12\Smilax riparia var. ussuriensis 31| 40| 29 | 34 22 0
13Majanthemum dilatatum 29 | 30| 37| 32 . Hods | . .
14|\Dystaenia takeshimana 55| L7 | 14 | 31 Flgure . .4° Ulleunfgdo main  wild Vegetables
15|Solidago virgaurea subsp. gigantea 15| 48 | 30 | 3.0 commlumtles vegetation data DC.CA(detr?en(.hd
16/Campanula takesimana 290 | 17 | a4 | 30 canonical corre- spondence analysis) ordination
17 Miscanthus sinensis var. purpurascens| 6.9 - - 2.8 diagram with plOtS(O’ A’ D) and environmental
18|Boehmeria spicata 29 | 1.8 | 22 | 24 Variables(arrow)
19{Artemisia princeps var. orientalis 52 - 08 | 2.3 The plOtS are : O=Aster glehni community, A-Allium
20\Polystichum tripteron 05| 45|22 ]23 ochotense CommunitY> [J=Aruncus SylveSter
21|Lilium_hansonii 10 | 3523 | 22 community.
22\Desmodium oxyphyllum 21232222
23\Vitis coignetiae 37 - | 15]18 Table 5. Ulleungdo main wild vegetables vegetation
24|Gynostemma_pentaphyllum 05]20]25) 16 data from Figure 4 : the inter set correlation
25\Viola takeshiamana 221 17] - |15 coefficients and the inter set correlation of
26\Dendranthema zawadskii var. lucidum| 2.2 | 1.2 | 0.7 | 1.5 environmental variables with the first two
27\Rubus  ribesioideus 16 | 06 | 22 | 14 axes of DCCA. For a description of
28\Sanicula chinensis 05| 1.8 | 21| 14 variables, see Figure 4 legend
29|Carex lanceolata 20 | 17 - 14
30Adiantum pedatum 0] - 135]13 axis correlation coefficients
31|Osmunda japonica 05 (07|30 12 variables 1 2
32Thalictrum aquilegifolium 2.6 - 08 | 1.2 Altitude 20.7428** 20.2993
33\Athyrium acutipinnulum 1.0 | 19 ] 07 | 12
34 Arisaema takesimense 1.0 | 06 | 22 | 12 ASpaCt _0'1776* -0.0109
35\Botrychium ternatum 1.5 | 1.7 - 1.1 Slope -0.3945 -0.0208
36|Rumohra standishii - 12 | 28 | 1.1 pH -0.0937 0.6139™
B B B - - O.M. -0.0822 -0.5282**
- e T-N 0.0451 -0.0149
- - - - - P,0s 0.5021** -0.0785
- - - - - +
v Loolata K++ 0.2098 0.1582
Ca -0.1158 0.2743
200 | 200 | 200 | 200 Mg -0.0155 0.3038*
A i Aster glehni community CEC. 0.0946 -0.5307*
B : Allium ochotense community " o
C : Aruncus sylvester community p<0.05 "p<001L
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