THRBIBURBUTEAMEEES 27(1) : 31~44(2024) DOI : https://doi.org/10.13087/kosert.2024.27.1.31
J. Korean Env. Res. Tech. 27(1) : 31~44(2024) ISSN 1229-3032

The distribution of Jeju coastal sand dune plants
and its restoration implications®
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Korea National University of Education

ABSTRACT

The coastal dune ecosystem is one of the ecosystems under the most development pressure in Korea.
Therefore, it is necessary to study the ecological location and related ecological phenomena of coastal
dune plants, but related studies are lacking. Through this study, we intend to conduct research on the
structure and restoration of dune plants, focusing on the coastal dunes in Jeju Island, which are
affected by artificial development pressure and the continuous increase in tourists among many coastal
dunes in Korea. Ecosystems of coastal sand dunes for vegetation survey in Jeju Island are selected
based on naturalness and preservation. In this study, 23 major coastal dunes on Jeju Island including
Udo were selected. In the coastal dunes of Jeju Island, a whole species survey and quadrat survey
were carried out. The vegetation survey at study sites were conducted on May to September 2022,
when the vegetation is clearly visible. At the survey site, the dune area was identified at the beginning
and the plant species were recorded until no more new species appeared. Vegetation survey in the field
was performed by 103 quadrat establishments and was conducted using Braun-Blanquet method. A
total of 277 species appeared, and the most common species were Vitex rotundifolia and Calystegia
soldanella. The frequency of both Vitex rotundifolia and Calystegia soldanella was approximately over

90%. The proportion of woody and herbaceous in all emerging species was 7.2% and 92.8%,
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respectively. The total number of species found in the quadrat survey was 98. As a result of classifying

plant communities based on species dominance in the quadrats, it was analyzed into 30 plant

communities. The plant communities that appeared with a frequency of 2 or more on the main island

of Jeju were Vitex rotundifolia, Imperata cylindrica var. koenigii, Ischaemum antephoroides, Wedelia

prostrata, Elymus mollis, Calystegia soldanella, Artemisia scoparia, and Tetragonia tetragonoides. The

DCCA(detrended canonical correspondence analysis) based on the vegetation and environment factor

matrix showed that the height and covers of the dominant plant species explain significantly the

variation and distribution of coastal sand dune species on Jeju island. Thus, we may propose a plan

to restore the coastal dunes of Jeju island as helping colonization and establishment of mainly sand

dune native perennials and trees, preserving native plant communities that are declining and preserving

present tree strips of Pinus thunbergii, Litsea japonica, Pittosporum tobira and Vitex rotundifolia.
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Figure 1. The location, area, and length of Jeju coastal sand dune survey areas(serial number: name of sand dune[latitude:

longitude, dune area(kim), coastline length(km)]). (1: Tho Tewoo[330,29°,45” : 1260,26’,20”, 0.028, 0.837]; 2
Samyang[330,31°,30”: 1260,35°,10”, 0.008, 0.298]; 3: Sinheung[330,33’,5”: 1260,38’,55", 0.002, 0.147]; 4
Hamdeok[330,32’,40™: 1260,40°, 257, 0.076, 0.997]; 5: Gimnyeong[330,33’,30”: 1260,45°,40”, 0.036, 0.691];
6: Woljeong[330,33’,20”: 1260,47°,50, 0.043, 1.290]; 7: Handong-1i[330,32°,35”: 1260,49°,50”, 0.012, 0.486];
8: Pyeongdae[33031°58.4”,126050°31.47, 0.012, 0.233]; 9: Sehwa[330,31°,35”: 1260,51, 257, 0.023, 0.766];
10: Hado[330, 30°,35”: 1260, 53°,60”, 0.072, 0.863]; 11: Jongdal[330, 29°,45”: 1260,54°,35”, 0.300, 1.200];
12: Ojo-ri[330,28°,50”; 1260,54°,10”, 0.022, 0.682]; 13: Sinyang[330,26°,55”: 1260,55°,20”, 0.226, 3.100]; 14:
Pyoseon[330,19°,35”: 1260, 50°, 30", 0.256, 0.670]; 15: Jungmun Saekdal[330,14’,45™: 1260, 24°, 45”, 0.025,
0.587]; 16: Hwanguchi[330,14’,10”: 1260,18’, 557, 0.096, 2.000]; 17: Sagye[330,13°,25”: 1260,17°,50”, 0.126,
1.680]; 18: Moseulpo[330,12°,5”: 1260,16°,55”, 0.059, 1.720]; 19: Hyeopjae[330,23°,40™: 1260,14’,15”, 0.086,
1.000]; 20: Gwakiji[330,26°,55™: 1260,18,10”, 0.039, 0.644]; 21: Seobin Baeksa, Udo[330,30°,5": 1260, 56,
357, 0.019, 0.829]; 22: Hagosudong, Udo[330,30°,45": 1260,57°,30”, 0.016, 0.386]; 23: Gummele,
Udo[330,29°,55™: 1260,58’,5”, 0.002, 0.089])
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Table 1. List of species with more than 50% frequency of occurrence in the overall species survey

Family name Korean name Scientific name Frequency of occurrence(%)

Compositae NFEZ* Wedelia prostrata 64.58

Convolvulaceae TR g Calystegia soldanella 90.66

Rubiaceae ALS Pacderia foetida 52.08

Rosaceae ST Rosa wichuraiana 60.41

Gramineae ] Imperata cylindricavar. koenigii 66.66

Gramineae ulejo] Digitaria ciliaris 56.25

Aizoaceae Y Zx Tetragonia tetragonoides 68.75

Verbenaceae TH 7 Vitex rotundifolia 91.66

Compositae % Artemisia princeps var. orientalis 76.04

Onagraceae 7 o] Oenothera laciniata 61.45

Cyperaceae ER ALz Carex pumila 61.45
*: Indicator species of coastal sand dune(NIE, 2017)

Table 2. Analysis of the life history of the entire species
Native species Exotic species . . Crop.s .
(including planting species)
Trees 82.6% 0.00% 17.4%

Annual herbs 45.4% 48.5% 6.1%

Biennial herbs 47.2% 50.0% 2.8%

Perennial herbs 74.4% 20.2% 5.4%
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Table 3. Plant communities with more than 2% frequency of occurrence in the survey area

Plant communities (Korean name) Frequency (%)
Vitex rotundifolia (%=8]71U) 35.29
Imperata cylindrica var. koenigii (™) 11.76
Ischaemum antephoroides (7}4] 1.2]) 8.23
Wedelia prostrate (A 5E%) 4.70
Elynuis mollis (7A71%) 352
Calystegia soldanella (ZA7%) 3.52
Artemisia scoparia (W% 3.52
Tetragonia tetragonoides (13 %) 2.35
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Figure 2. Results of detrended canonical correspondence analysis (DCCA) of Jeju coastal sand dune vegetation.
The horizontal axis indicates the first axis produced from DCCA and the vertical axis is the second
axis. The numbers near circles are serial number of quadrats. The environmental factors of arrows are
as follows (Area: dune area; Basalt: the presence of basalt base near sand dunes; Elevation: altitude;
Length: coastline length; Slope: grade; DomSC: covers of dominant species; DomSH: height of dominant
species). The names of plant communities corresponding to each serial number of quadrats refer to
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Figure 3. Results of detrended canonical correspondence analysis (DCCA) of Udo coastal sand dune vegetation.
The horizontal axis indicates the first axis produced from DCCA and the vertical axis is the second
axis. The numbers near circles are serial number of quadrats. The environmental factors of arrows are
as follows (Area: dune area; Basalt: the presence of basalt base near sand dunes; Elevation: altitude;
Length: coastline length; Slope: grade; DomSC: covers of dominant species; DomSH: height of
dominant species). The names of plant communities corresponding to each serial number of quadrats
are as follows(1, 2, 7, 8, 10: Vitex rotundifolia, 3, 16: Aster hispidus, 4, 11, 15: Imperata cylindrica
var. koenigii, 5: Paspalum dilatatum, 6, 18: Wedelia prostrate, 9: Tetragonia tetragonoides, 12:
Calystegia soldanella; 13: Wedelia prostrate- Tetragonia tetragonoides, 14: Miscanthus sinensis, 17:
Pinus thunbergii)

wolFee Adst A HYe oJsf 2 ol ArkSmith and Smith, 2001). AT AFA A
ae AR @ Ok A ) 22E Asldel BEEe AL AL, BR R,
A 9B B4 $490) TR e FUA A% Sola ofd BFOE AT 0]
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Imperata cylindrica
var. koenigii,

Ischaemum antephoroides)
Vitex rotundifolia

T~

Tetragonia tetragonoides,
sea level / initial dune

7 beach

Calystegia soldanella,
Wedelia prostrate,
Elymus mollis,

Vitex rotundifolia

Pinus thunbergii,
Litsea japonica,
Pittosporum tobira

artificial structures
(road, commercial
facilities and so on)

N~

sand dune basin+
hinterland sand dune

foredune

Figure 4. Major plant communities along sand dune location for the restoration of sand dunes in Jeju (considering
the presence of artificial structures in sand dune basins and hinterland sand dunes)
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Appendix 1. Plant communities names and environmental factors in the quadrat survey area in the sand dune area
of Jeju Island (the number of the square is the same as Figure 2).
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(m)
# W3 M Z; PCN(plant community name): 2] & & ; E(elevation): 1L%; S(slope): 7 Al; DSC(covers of dominant species): %3 & ¥ &;
DSH(height of dominant species): $-% & % ©|;Cs(Calystegia soldanella): 73| Z;Vr( Vitex rotundifolia): <=8 71\}5-; Ick(Imperata cylindrica var.
koenigii):Ms(Miscanthus sinensis): < A;Em( Elymus mollis): 78 1% ;Tt( Tetragonia tetragonoides): ¥ 8 Z; Wl; Ec(Eragrostis curvula): ‘&3 1%;
Fa(Festuca arundinacea). 271 2|2 ;Wp(Wedelia prostrate): 78 52 2; Lm(Lolium multiflorum): %] K.2]; Cb(Chrysanthemum boreale): 2t =r;Sg(Suaeda
glauca): A ;Sg-Tt(Suaeda  glauca- Tetragonia  tetragonoides):\} - - & Z;Ac-Em  (Artemisia  capillaris-Elymus mollis): A& %78 71
2;la(Ischaemum antephoroides): 7! 2] K.2]; Ck(Carex kobomugi): &38| A} 3;Cp(Carex pumila): % B.2] A+ 3;Cd-Cp(Cynodon dactylon-Carex pumila):
Ay & K] Sk(Salsola  komarovii): %V ;Cd(Cynodon  dactylon): -+ 2YUl;As(Artemisia scoparia):P| %;Sc-De(Salsola collina-Digitaria
ciliaris): &7 k2] -u}ed o];Sc(Salsola collina):% 7Tkl :Lj(Lonicera japonica): {1%;Vr-Ick( Vitex rotundifolia-Imperata cylindrica var. koenigii). =] 7]
WU5-w;Vr-Lp (Vitex rotundifolia-Liriope platyphylla): 8|71 V5~ &% Ac(Artemisia  capillaris): A2 % ;Rw(Rosa  wichuraiana): = 7}
Y-Ick-Vr(Imperata cylindrica var. koenigii- Vitex rotundifolia):™] -8 71 -5-;Ta-Vr(Ischaemum anthephoroides- Vitex rotundifolia): 78 4] B.2]-=8] 7]}
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thunbergii): 3 4;M: ¥ 1t (mean); SE: 3 2 2}(Standard error)




