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ABSTRACT

The cactus habitat in Jeju Island has a phytogeographically specific distribution in the East Asian region, and forms a
unique landscape as the only native cactus (Opuntia ficus-indica (L.) Mill.) habitat in Korea. However, there has been no
detailed investigation on the distribution of cacti in the habitat and no investigation on the diversity of the mixed composition
of plants in the habitats and their correlation with the distribution of cactus populations.

This study attempted to investigate the diversity of vascular plants in the Wollyeong-ri cactus habitat and record the actual
distribution and trends of cactus distribution. In addition to the distribution characteristics of cacti, we also discuss the characteristics
of species reflecting the characteristics of the habitat among the mixed population of plant species, as well as the biological
and environmental factors that threaten the maintenance of cactus populations or require management for preservation of
cacti. Considering the phenological character, we conducted the field surveys for flora identification six times between June
2015 and September 2017. The Engler classification system was used for the arrangement sequence and names of plants,
and the Korean Plant Names Index was adopted for the Korean name of the species.

The study results showed that the Wolryung-ri cactus habitat in Jeju Island has the characteristic physiognomy of an area
dominated by cactus. For the vascular plants, a total of 125 taxa were identified, including 53 families, 104 genera, 109
species, 15 varieties and 1 forma. Endangered plants specified by the Ministry of Environment were not found. Two species,
Cyrtomium falcatum and Asplenium incisum, were identified as the ferns, and no gymnosperms were found. In addition,
123 taxa of angiosperms, 91 taxa of dicotyledones and 32 taxa of monocotyledons were identified.

The distributions of cacti were confirmed in 289 meshes corresponding to 59.3% of the total 487 meshes in the cactus
protected area, which showed various coverage distributions ranging from 5% to 95%. Most of the meshes where no cacti
were found are coastal areas with exposed basalt rocks where the soil depth has not developed or extremely restricted due
to repeated waves, or areas where artificial facilities, grasslands, and observation paths have been constructed. On the other
hand, there were 71 lattice points in 14.5% of the total area where the cactus showed 70% or higher dominance.

Cacti are randomly distributed in these areas. They have adapted to the microhabitat environment and are found to
be opportunistically distributed along the growable locations. Considering that the reproduction of cacti in the habitat is
mostly dependent on parthenogenesis, the present distribution seems to reflect the potentially distributable regions of cacti
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in the habitat. Based on the results of field surveys, a management plan for conservation and protection of the protected

areas has been proposed.
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Table 1. Investigation Date and Collection

Date Collection Survey
gl died i
” . KI'I E =L °|'= 1st time Mar, 2015 58 taxa | flora and phenology
2nd time | Aug, 2015 72 taxa | flora and phenology
3rd time Jul, 2016 67 taxa | flora, habitat and phenology
1. AR H HEY

4th time Sep, 2016 89 taxa | flora, habitat and phenology
% (ﬂ ?_-04 EH /q_x] R X‘“ ZEHE:] X]-X] = X‘"_'_ }\] ?5]—% % ‘—_;]%‘a] 5th time Aug, 2017 95 taxa flora, habitat and phenology
- S 6th time Oct, 2017 98 taxa | flora, distribution and abundance
AP FZ9 SR Gol YAJe Yeh(Figure 1). A=
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Figure 1. Geography and Aerial Photograph of Study Area
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Table 2. Level and Legend of Coverage

Level Coverage Legend
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Table 3. Taxonomic category of Vascular Plants of Cactus Habitat in Jeju.

Family Genus Species Variety Forma Total
Pteridophyta 2 2 2 0 0 2
Gymnospermae 0 0 0 0 0 0
Angiospermae 52 102 107 15 1 123
Dicotyledoneae 45 78 81 9 1 91
Monocotyledoneae 7 24 26 6 0 32
Total number 54 104 109 15 1 125
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Table 4. Endangered and Regional

Species of Study Area

Scientific name Korean name Family Rare. Spec.
Crinum asiaticum var. japonicum Baker * Bxg* Amaryllidaceae EN \%
Rubus ribisoideus Matsum., A7) Rosaceae - N
Sageretia thea (Osbeck) M.C.Johnst. AU Rhamnaceae -
Hedyotis biflora var. parvifolia Hook. & Am. A EE Rubiaceae LC
Euphorbia jolkinii Boiss. o= Euphorbiaceae - I
Asparagus cochinchinensis (Lour.) Merr, HES Liliaceae -
Flaeagnus glabra Thunb., B g Flaeagnaceae -
Plantago camtschatica Cham. ex Link NAA o] Plantaginaceae - il
FEuonymus japonicus Thunb. AU Celastraceae -
Litsea japonica (Thunb.) Juss. el S WA= Lauraceae -
Ulmus parvifolia Jacq. ArEg Ulmaceae -
Mallotus japonicus (L.£.) Miill Arg. ag Lt Euphorbiaceae -
Pittosporum tobira (Thunb.) W.T.Aiton T Pittosporaceae -
Vitex rotundifolia L.f. 7|V Verbenaceae - [
Calystegia soldanella (L.) Roem. & Schultb. A Z Convolvulaceae -
Cuscuta chinensis Lam. R XA Convolvulaceae -
Allium tuberosum Rottler ex Spreng. H= Liliaceae -
Tetragonia tetragonoides (Pall.) Kuntze Halz Aizoaceae -
Silene aprica var. oldhamiana (Miq.) C.Y.Wu AR Caryophyllaceae -
Lysimachia mauritiana Lam. b o AE=:] Primulaceae -

. Planted, Rare: Rare Plant, Spec: Specific Plants by Floristic Region
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Figure 5. The Map of Shrub Distribution
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Table 5. The Frequency of Cactus by the Presence of Shrub

Total Her.b community Shrub community
(without shrub) (with cactus)

No. of mesh 487 466 21

Mean degree 2.80 2.82 2.29

Maximum degree 10 10 8

Minimum degree 0 0 1

Standard deviation 332 3.38 1.80
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Appendix 1. The Plant List of Vascular Plants in Wolryung’s Cactus Habitat

Scientific name Korean name Dorm. Radi. Diss. Grow. CAM C4 Rare. Spec. Halo. Natu.
Dryopteridaceae Hopx}t
Cyrtomium falcatum (L.f.) C.Presl L I ESIAC] H R1 D1 t
Aspleniaceae e vAre] it
Asplenium incisum Thunb. 2] AR H R1 D1 t
Ulmaceae L E1psyt
Celtis sinensis Pers. p = MM R3 D2 e
Ulmus parvifolia Jacq. Ar21to MM R3 D1 e I
Moraceae ) }23t
Broussonetia papyrifera (L.) L'Her. ex Vent. LA M R3 D2 e
Ficus carica L. R=Koj i J W =N M R3 D2 e
Urticaceae H71Eqt
Boehmeria pannosa Nakai & Satake LdoA= Ch R1 D4 e
Polygonaceae otoE3}
Rumex crispus L. Ag]Ryo] H R3 D4 ps O
Chenopodiaceae Holx 1}t
Chenopodium album var. centrorubrum Makino Holx Th R3 D4 e O
Chenopodium ficifolium Smith Zolx Th R3 D4 e 0
Amaranthaceae | Sy}
Achyranthes japonica (Miq.) Nakai ENRE=S H R3 D2 e
Amaranthus retroflexus L. gyl = Th R3 D4 e (0] (0]
Aizoaceae w3y % 9}
Tetragonia tetragonoides (Pall.) Kuntze G ES H R3 D4 b 0 I
Portulacaceae 2] E3}
Portulaca oleracea L. ESLCIR=2 Th R3 D4 b 0 0
Caryophyllaceae A =3}t
Arenaria serpyllifolia L. 20| Rt Th(w) R3 D4 b
Sagina japonica (Sw.) Ohwi 7Y o) x}2] Th(w) R3 D4 b
Silene aprica var. oldhamiana (Miq.) C.Y.Wu ZRAFLRR H R3 D4 e.b I
Stellaria media (L.) Vill. EE Th(w) R2 D4 b
Ranunculaceae ojue]opxfu] 2t
Clematis apiifolia DC. AQ] Al ek N R3 D1 1
Clematis terniflora var. mandshurica (Rupr.) Ohwi oo}g] N R3 D1 1
Lardizabalaceae o EgFat
Akebia quinata (Houtt.) Decne. osdZ N R1 D2 1
Menispermaceae 871}
Cocculus trilobus (Thunb.) DC. gdo|gd =2 N R1 D1 1
Lauraceae Lot
Litsea japonica (Thunb.) Juss. 7hop Y &L N R3 D2 e I
Fumariaceae A s Mt
Corydalis heterocarpa Siebold & Zucc. dxryEx2HY Th(w) R3 D4 e
Cruciferae A R}3}at
Brassica juncea (L.) Czern. PAS Th(w) R3 D4 ps 0
Coronopus didymus (L.) Sm. Aol Th(w) R3 D4 ps 0
Lepidium virginicum L. ool Th(w) R3 D4 ps 0
Crassulaceae EUs3
Sedum oryzifolium Makino keI Eely H R2 D4 e 0
Pittosporaceae =unat
Pittosporum tobira (Thunb.) W.T.Aiton =45 N R3 D4 e I
Rosaceae 7ol
Fragaria yezoensis H. Hara L= H R2 D3  p-ps
Rosa wichuraiana Crep. ex Franch. & Sav. LIMAUSR N R3 D2 e
Rubus parvifolius L. apsh=pg| N R3 D2 p-1
Rubus ribisoideus Matsum. A7) N R3 D2 e \%
Leguminosae =2t
Kummerowia striata (Thunb.) Schindl. Es= Th R3 D4 e,b
Medicago lupulina L. 7N ATE] Th(w) R3 D2 b O
Medicago polymorpha L. ZNRF] Th(w) R3 D2 b 0
Medicago sativa L. AR R H R3 D2 b O
Melilotus suaveolens Ledeb. EaR== | Th(w) R3 D4 b 0
Trifolium dubium Sibth. o7 HET= Ch R2 D4 P @)
Oxalidaceae Zoytt
Oxalis corniculata L. Zo|dt Ch R2 D2, D3 p-b
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Scientific name Korean name Dorm. Radi. Diss. Grow. CAM C4 Rare. Spec. Halo. Natu.

Euphorbiaceae o=zt

Acalypha australis L. VUES Th R3 D3 e

Euphorbia jolkinii Boiss. o=+ G R3 D3 e il

Euphorbia supina Raf. ofj 71=Helcy Th R3 D3 b-p 0 0

Mallotus japonicus (L.f.) Mill.Arg. o2 MM  R3 D4 e I
Celastraceae Lot ot

Celastrus orbiculatus Thunb. a2 M R3 D2, D4 1

Euonymus japonicus Thunb. AP N R3 D2, D4 e I
Rhamnaceae Zrof oot

Sageretia thea (Osbeck) M.C.Johnst. Atz M R3 D2, D4 e il
Vitaceae ey

Ampelopsis brevipedunculata f. citrulloides Rehder 7P A7jH S N R1 D2, D4 1

Ampelopsis heterophyila (Thunb.) Siebold & Zucc. il = N R1 D2, D4 1

Parthenocissus tricuspidata (Siebold & Zucc.) Planch. Gro|d 2 M R3 D2, D4 1

Vitis ficifolia var. sinuata (Regel) H. Hara il e =X M R1 D2 1
Sterculiaceae o =3}

Corchoropsis tomentosa (Thunb.) Makino SFRN Th R3 D3 e
Theaceae [ae =R

Eurya emarginata (Thunb.) Makino L2AtA Y T M R3 D2 e 0]
Violaceae Ay 23}

Viola mandshurica W.Becker WNIEIES H R1 D3 r
Cactaceae A}

Opuntia ficus-indica (L.) Mill. HZAMQI%}; 0
Cucurbitaceae dta}

Cucurbita moschata Duchesne syt H R1 D4 1
Elaeagnaceae Halpupsat

Elaeagnus glabra Thunb. L= p =] M R3 D2 1 il
Onagraceae U2y

Oenothera biennis L. =gl Th(w) R3 DI, D4 pr 0

Oenothera laciniata Hill of7|Zgto]Z  Th(w) R3 DI, D4 pr 0 0
Umbelliferae Aty 3

Cnidium japonicum Miq. THAAFR} Th(w) R3 D4  b-ps 0

Torilis japonica (Houtt.) DC. AFAFAE Th(w) R3 D2 ps
Primulaceae o8 23}

Lysimachia mauritiana Lam. AR A Th(w) R3 D4 b I
Plumbaginaceae ZAA 7] o1}

Limonium tetragonum (Thunb.) Bullock AL Th(w) R3 D4 r 0
Oleaceae Sxyynat

Osmanthus heterophyllus (G.Don) P.S.Green e L = N R3 D2 e
Asclepiadaceae utzx7}e] 3t

Cynanchum wilfordii (Maxim.) Hemsl. 2322 G R1 D1 1
Convolvulaceae of| 23}

Calystegia soldanella (L.) Roem. & Schultb. A& G R1 D4 p I 0

Cuscuta chinensis Lam. ZHAL A A Th R3 D4 1 0 I 0
Verbenaceae o &9}

Vitex rotundifolia L.f. S8 71U N R3 D4 p-1 I 0
Labiatae ZEZ3}

Leonurus japonicus Houtt. LIRS Th(w) R3 D4 pr
Solanaceae 7}x] 3

Lycium chinense Mill. LR N R3 D2 e

Solanum nigrum L. 7hots Th R3 D2 b
Scrophulariaceae Atk

Veronica persica Poir. aeg=s Th(w) R2 D4 p-b 0
Acanthaceae FNuagzat

Justicia procumbens L. Nuagx Th R3 D3 b-p
Plantaginaceae A7 ol

Plantago asiatica L. Al 74 0] H Rl D2, D4 r

Plantago camtschatica Cham. ex Link &7 0] H Rl D2, D4 r I 0
Rubiaceae ER=9o1B

Hedyotis biflora var. parvifolia Hook. & Arn. WAl s H R3 D4 b LC i 0

Paederia scandens var. angustifolia (Nakai) T.B.Lee &2UA25%5 Ch R1 D4 1-b

Paederia scandens var. scandens (Lour.) Merr. ALE Ch R1 D4 1-b

Rubia cordifolia var. pratensis Maxim. ZHEEAY G R1 D2  b-l
Compositae =3}3}
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Scientific name Korean name Dorm. Radi. Diss. Grow. CAM C4 Rare. Spec. Halo. Natu.
Artemisia princeps Pamp. S Ch R1 D4 pr
Aster hispidus Thunb. pAE =Ry o] Th(w) R3 D4 pr 0
Bidens bipinnata L. TIje| eSS Th R3 D2 e
Cirsium japonicum var. maackii (Maxim.) Matsum. A7 H R3 D1 ps
Conyza bonariensis (L.) Cronquist Alakx Th(w) R3 D1 pr 0
Conyza canadensis (L.) Cronquist o x Th(w) R3 D1 pr o]
Conyza sumatrensis E.Walker arx Th(w) R3 D1 pr 0
Eclipta prostrata (L.) L. SR Th R3 DI, D4 e
Erigeron annuus (L.) Pers. Y= Th(w) R3 D1 pr O
Helianthus annuus L. sfutatr] G R1 D4 e
Lactuca Indica L. LS 7] ThThw) R3 D1 pr
Sonchus asper (L.) Hill 27 E Th(w) R3 D1 pr 0
Sonchus oleraceus L. H71R] % Th(w) R3 D1 pr 0
Youngia japonica (L.) DC. B 2juio] Th(w) R3 D1 ps
Gramineae B}
Agropyron ciliare (Trin.) Franch. =71 Th(w) R3 D4 t
Bromus japonicus Thunb. A H ] Th R3 D4 t
Cleistogenes hackelii (Honda) Honda A= H R1 D4 t O
Digitaria ciliaris (Retz.) Koel. diejo] Th R2 D4 t-p 0
Eleusine indica (L.) Gaertn. 2ytejo] Th R3 D4 t 0
Imperata cylindrica var. koenigii (Retz.) Pilg. ] G R2 D1 e @) 0
Lolium multiflorum Lam. Ay Th(w) R3 D4 t 0
Miscanthus sinensis var. purpurascens Rendle AN H R1 D1 t (0]
Paspalum dilatatum Poir. SR H R1 D4 t O O
Setaria glauca (L.) P.Beauv. 270X = Th R3 D4 t 0
Setaria viridis (L.) P.Beauv. Z}ol x| = Th R3 D4 t 0
Setaria viridis var. pachystachys Makino & Nemoto AL PN Th R3 D4 t 0 @)
Trisetum bifidum (Thunb.) Ohwi Zbxta] o) H R1 D4 t
Zoysia japonica Steud. E3ps| H R2 D4 t-p 0
Cyperaceae Azt
Carex breviculmis R.Br. AALE G R1 D4 t
Carex pumila Thunb. ZHIALER H R2 D4 t 0
Cyperus cyperoides (L.) Kuntze k= AL oFRfH] H R3 D4 t O
Cyperus nipponicus Franch. & Sav. B N Th R3 D1, D4 t 0
Cyperus rotundus L. SFHE X} G R2 D4 t 0 0
Fimbristylis ferruginea var. sieboldii Ohwi Net=X]7] H R1 D1, D4 t O
Commelinaceae gho|Rt= 3}
Commelina communis L. o= Th R3 D1 b-p 0
Liliaceae ui sta}
Allium macrostemon Bunge Atk G R1 D4 r (0]
Allium tuberosum Rottler ex Spreng. ux G R1 D4 r |
Aloe arborescens Mill. 420 @)
Asparagus cochinchinensis (Lour.) Merr. AEs G R1 D2 e itk
Asparagus schoberioides Kunth B A2 G R1 D2 e
Polygonatum odoratum var. pluriflorum Ohwi == G R1 D2, D4 e
Scilla scilloides (Lindl.) Druce o= G R3 D4 t
Amaryllidaceae S8t
Crinum asiaticum var. japonicum Baker 2 Ch R3 D4 r EN \%
Dioscoreaceae afat
Dioscorea japonica Thunb. Aot G R3 D1 1
Dioscorea quinqueloba Thunb. L ratls G R3 D1 1
Iridaceae xEY
Belamcanda chinensis (L.) DC. HH R} G R1 D4 e

Dormancy form - Th: therophyes, G: geophytes, H: hemicryptophytes, Ch: chamaephytes, N: Nanophanerophytes, M: Microphanerophytes, HH:
hydrophytes, Radicoid form — R1: short internode, R2: long-internode, R3: erect type, Disseminule form — D1: wind-dispersal, D2: animal-dispersal,
D3: elastic—dispersal, D4: gravity—dispersal, Growth form - e! erect form, t: tussock form, I: climbing form, r: rosette form, b: branched form, p:
procumbent form, pr: partial rosette form, ps: pseudorosette form, Rare: Rare plant, Spec: specific plants by floristic region, Halo: Halophyte, Natu:
Naturalized plant
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