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A Study on the Distribution Characteristics of Invasive Alien Plants in Ulsan City, South Korea. Yun-
keun Lee (0000-0002-2593-0293), Kyoung-hi Moon' (0000-0002-5579-507X), Ha-woo Lim (0000-0002-6848-2865)
and Kee-ryong Choi* (0000-0002-5882-207X) (Department of Biological Sciences, University of Ulsan, Ulsan 44610,
Republic of Korea; 'Ulsan Education Research & Information Institute, Ulsan 44642, Republic of Korea)

Abstract Invasive alien plants were identified and recorded in Ulsan city based on field surveys and related
literatures. These plants consisted of 147 taxa in total, belonging to 30 families, 93 genera, 144 species, 2 sub-
species and 1 variant. The family of Asteraceae was predominant with 42 taxa, followed by Gramineae with 27
taxa and Leguminosae with 15 taxa. According to the result of life-form based distribution analysis revealed
that 62 taxa (42.2%) were annual plants, 48 taxa (33.6%) were perennial plants, 34 taxa (23.1%) were biennial
plants, and 3 taxa (2%) were woody perennials. Compare to other administrative districts in Korea, prevalence
of invasive alien plants in a certain city of Ulsan showed the seventh highest species number followed after Jeju,
Gyeonggi, Jeonnam, Incheon, Seoul and Gangwon. On the basis of the results from the country origin analysis,
two dominating taxa were introduced from Europe and America, 55 taxa and 51 taxa respectively. The spreading
grade of alien plants was elucidated in order of 1 grade (PS) 67 grade (21.1%) >2 grade (MS) 31 taxa (21.1%)
>35 grade (WS) 18 taxa (11.6%) >3 grade (CS) 17 taxa (11.6%) >4 grade (SS) 14 taxa (9.5%). Ulsan city is
one of a pivotal conduit for the introduction of invasive alien plants. Thereby, reliable management plans are
required to monitor these species.
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Table 1. Characters of invasive alien plants in Ulsan city.
An Bi H.P Ww.p Anor HP
LF Ulsan 62 (42.2%) 34(23.1%) 48 (32.7%) 3(2.0%) -
Korea 140 (43.8%) 52(16.3%) 116 (36.3%) 8(2.5%) 4(1.3%)

Life-Form (L.F): An: Annuals, Bi: Biennials, H.P: Herbaceous Perennials, W.P: Woody Perennials. An or H.P: Annuals or Herbaceous Perennials

Jj Jn Gg Ic So Gw Us Gb Jb Gn Cn Dg Bs Cb Dj Gj
187 164 164 163 158 151 147 147 138 135 123 110 99 91 64 56

Reg.

Region (Reg.): Jj: Jeju, Jn: Jeonnam, Gg: Gyeonggi, Ic: Incheon, So: Seoul, Gw: Gangwon, Us: Ulsan, Gb: Gyeongbuk, Jb: Jeonbuk, Gn: Gyeongnam, Cn:
Chungnam, Dg: Daegu, Bs: Busan, Cb: Chungbuk, Dj: Daejeon, Gj: Gwangju.

Am Eu-As Eu-As, Af Eu As Med Eu-Af Af Tr etc

Orig. Ulsan 51 17 1 55 6 1 1 2 12 1
(357%)  (11.6%) (0.7%) 374%) (41%)  (0I%)  ©T%) (14%)  B2%)  (07%)

Orign (Orig.): Am: America, Eu-As: Eurasia, Eu: Europe, As: Asia, Med: Mediterranean, Af: Africa, Tr: Tropics, etc: other region.

1 2 3

IT Period per~1921 1922~1963 1964 ~actuality

Ulsan 15(10.2%) 48 (32.7%) 84 (57.1%)

Korea 21(6.6%) 62(19.4%) 237 (74.1%)
Introduction time (I.T.): 1. First period, 2: Second period, 3: Third period.

1 2 3 4 5

DG. Ulsan 67 (45.6%) 31(21.1%) 17 (11.6%) 14(9.5%) 18 (12.2%)

Korea 234 (73.1%) 35(10.9%) 18 (5.6%) 15 (4.7%) 18 (5.6%)

Diffusion grade (D.G): 1: Potential Spread, 2: Minor Spread, 3: Concerned Spread, 4: Serious Spread, 5: Wide Spread.
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Fig. 2. Classification of invasive alien plants by life form (An; Annu-
als, H.p; Herbaceous perennials, Bi; Biennials, W.p; Woody
perennials).
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Fig. 3. A comparison of invasive alien plants by region.
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Fig. 4. Classification of invasive alien plants by origin (Eu; Europe,
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Fig. 5. Comparison of introduced periods of invasive alien plant in
Ulsan.
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Fig. 6. Intrusion degree of invasive alien plants in Ulsan city (PS;
Potential Spread, MS; Minor Spread, WS; Wide Spread, CS;
Concerned Spread, SS; Serious Spread).
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Table 2. List of invasive alien plants in Ulsan city.

Family name Scientific name Life Origin Period Diffusion DIStrlbUt.lop
form grade characteristic
Polygonaceae Fallopia convolvulus (L.) ALbve 1 (vine) Eu-As 2 1 M,F
Persicaria orientalis (L.) Spach 1 As (india) 2 3 M,F
Rumex acetosella L. Pe. Eu 2 5 F,RO,RA
Rumex conglomeratus Murray Pe. Eu 3 1 RI,F,RA,RO
Rumex crispus L. Pe. Eu 3 5 RA,RO,RI
Rumex dentatus L. Pe. Eu-As, nAf 3 1 RO, F,RI
Rumex obtusifolius L. Pe. Eu-As 3 2 F, RI,RA
Chenopodiaceae  Atriplex prostrata Boucher ex DC. 1 Eu 3 1 C,RO,F
Chenopodium album L. 1 Eu 2 3 RA,RO, F,RI
Dysphania ambrosioides (L.) Mosyakin & Clemants 1 A 2 2 RO, C,F,RI,RA
Chenopodium ficifolium Sm. 1 Eu-As 2 5 F,RA,RO,RI
Chenopodium glaucum L. 1 Eu-As 2 4 F,C
Bassia scoparia (L.) A.J. Scott 1 Eu-As 2 1 RA,F
Amaranthaceae  Amaranthus viridis L. 1 tA 2 1 RA,F
Phytolaccaceae  Phytolacca americana L. Pe. nA 3 5 M,RA,RO
Molluginaceae  Mollugo verticillata L. 1 tA 3 1 RA,RO
Caryophyllaceae  Cerastium glomeratum Thuill. 2 Eu 3 2 F,RI
Saponaria officinalis L. Pe. Eu-As 3 1 M,RA
Silene latifolia subsp. alba (Mill.) Greuter & Burdet 2 Eu-As 3 1 M,F,C
Silene armeria L. 1 Eu 2 3 RI,C,RA
Silene gallica L. 2 Eu 3 1 C
Magnoliaceae Magnolia obovata Thunb. Tr. As (japan) 1 1 F,RA,M
Cruciferae Lepidium draba L. Pe. Eu 3 1 F,C
Chorispora tenella (Pall.) DC. 1 Eu-As 3 1 RO,F
Diplotaxis muralis (L.) DC. 1 Eu 3 1 C
Lepidium perfoliatum L. 2 Eu-As 3 1 C,F
Lepidium virginicum L. 2 nA 3 4 RO,RA,FEM
Nasturtium officinale R. Br. Pe. Eu 2 1 RI,W,R
Sinapis arvensis L. 1 Eu 3 1 F,RA
Sisymbrium officinale (L.) Scop. 1 Eu 3 1 RO, F,RA
Sisymbrium orientale L. 1 Eu 3 1 RILF
Rosaceae Potentilla supina L. 2 Eu 2 4 M,RO,RA
Leguminosae Amorpha fruticosa L. Tr. (shrub) nA 2 5 M,RI,RA
Astragalus sinicus L. 2 As (china) 2 4 RO, F
Lotus corniculatus L. Pe. Eu 3 1 F,RO,RI
Medicago polymorpha L. 1 Eu 2 2 F,RO,C,RI
Medicago lupulina L. 2 Eu 2 2 F,RO,C,RI
Medicago sativa L. Pe. Eu (Mediterranean) 2 3 F,RI
Melilotus albus Medik. 2 As (centeral) 2 2 F,RO
Melilotus suaveolens Ledeb. 2 As (china) 2 3 EEM
Robinia pseudoacacia L. Tr. nA 2 5 M,RO,RA,RI
Trifolium campestre Schreb. 1 Eu 3 1 RLF
Trifolium dubium Sibth. Pe. Eu-As 3 1 RLF
Trifolium pratense L. Pe. Eu 1 4 F,M,RI
Trifolium repens L. Pe. Eu, nAf 1 5 ALL
Vicia villosa subsp. varia (Host) Corb. 2 (vine) Eu 3 1 C,RI
Vicia villosa Roth 2 (vine) Eu 3 2 RLF
Geraniaceae Geranium carolinianum L. 1 nA 3 1 RA,RO,F
Oxalidaceae Oxalis articulata Savigny Pe. SA 3 1 RO
Euphorbiaceae  Euphorbia maculata L. 1 nA 3 3 F,RO,RA
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Table 2. Continued.
Family name Scientific name Life Origin Period Diffusion DlStrlbUt.lop
form grade characteristic
Euphorbiaceae  Euphorbia supina Raf. 1 nA 2 4 RA,RO,F
Malvaceae Hibiscus trionum L. 1 Eu 1 2 RO,F
Malva neglecta Wallr. 2 Eu-As 3 1 RA,F
Malva pusilla Sm. 1 Eu 3 1 RO,RA
Malva sylvestris L. 2 Eu 2 1 RA
Guttiferae Hypericum perforatum L. Pe. Eu 3 1 F
Violaceae Viola papilionacea Pursh Pe. nA 3 1 M,RA
Onagraceae Oenothera X erythrosepala Borbds 2 nA 2 1 F,RA,RO
Onagraceae Oenothera biennis L. 2 nA 2 5 ALL
Umbelliferae Anthriscus caucalis M Bieb. 1 Eu 3 1 RO,F
Convolvulaceae  Cuscuta pentagona Engelm. 1 (vine) nA 3 3 F,RI
Ipomoea purpurea (L.) Roth 1 (vine) tA 2 3 RA,F
Ipomoea nil (L.) Roth 1 (vine) SA 2 2 RA,RLF
Ipomoea cholulensis Kunth 1 (vine) tA 2 3 RA,RO,M,F
Boraginaceae Symphytum officinale L. Pe. Eu 3 2 F,RA
Labiatae Lamium purpureum L. 2 Eu-As 3 1 F,RA
Solanaceae Datura stramonium L. 1 tAs 2 1 F,RO,RA
Solanum carolinense L. Pe. nA 3 2 F,RI
Solanum sarachoides Sendtn. 1 SA 3 1 FEM
Scrophulariaceae Verbascum thapsus L. 2 Eu 3 1 F,RA,RO
Veronica arvensis L. 1 Eu-As 2 5 RO,F
Veronica persica Poir. 2 Eu-As 2 5 ALL
Plantaginaceae  Plantago lanceolata L. Pe. Eu 2 2 F,C,RO
Plantago virginica L. 2 nA 3 1 RO,RI
Cucurbitaceae  Sicyos angulatus L. 1 (vine) nA 3 2 RI
Compositae Achillea millefolium L. Pe. Eu 3 2 RA
Ambrosia artemisiifolia L. 1 nA 2 5 M, RO, RI
Ambrosia trifida L. 1 nA 3 2 M, RO, RI
Symphyotrichum pilosum (Willd.) G. L. Nesom Pe. nA 3 4 RI,RO,M
Symphyotrichum subulatum (Michx.) G. L. Nesom 1 nA 3 3 RI,RO
Symphyotrichum expansum (Poepp. ex Spreng.) G.L. Nesom 1 tA 3 1 RI,RO
Bidens frondosa L. 1 nA 3 5 RLF,C
Bidens pilosa L. 1 sA (tropical, warm) 3 2 RI,F,RO
Bidens polylepis S. F. Blake 1 nA 3 1 M,F
Verbesina alternifolia (L.) Britton ex Kearney Pe. nA 3 1 M,RA
Coreopsis lanceolata L. Pe. nA 2 3 M,RO,RI,RA
Coreopsis tinctoria Nutt. 1 nA 2 2 RO,RI,RA
Cosmos bipinnatus Cav. 1 nA (Mexico) 2 3 RO,RI,RA,F
Cosmos sulphureus Cav. 1 nA (Mexico) 3 1 RI,RO
Crassocephalum crepidioides (Benth.) S. Moore 1 Af 3 3 M,F
Erechtites hieracifolia (L.) Raf. 1 nA 2 5 M,F
Erigeron annuus (L.) Pers. 2 nA 2 5 RA,RO,F,RI,M, C
Conyza bonariensis (L.) Cronquist 2 SA 2 4 RA,RO,F,RI,M, C
Conyza canadensis (L.) Cronquist 2 nA 2 5 RA,RO,F,RI,M,C
Erigeron philadelphicus L. Pe. nA 3 1 RO, F
Erigeron strigosus Muhl. ex Willd. 2 Eu 3 2 RO, F
Conyza sumatrensis (Retz.) E. Walker 2 SA 2 2 RO,F
Ageratina altissima (L.) R. M. King & H. Rob. Pe. nA 3 1 M, F
Galinsoga quadriradiata Ruiz & Pav. 1 tA 3 5 RO,F,RA,RL, M, C
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Table 2. Continued.
Family name Scientific name fL ife Origin Period Diffusion Dlstrlbut_lop
orm grade characteristic
Galinsoga parviflora Cav. 1 tA 3 2 F
Helianthus tuberosus L. Pe. nA 1 2 F,RA,RO
Helianthus tuberosus L. Pe. Eu 3 2 M,F
Lactuca serriola L. 2 Eu 3 1 RO, F,RA
Lapsana communis L. 1 Eu 3 1 M,F
Rudbeckia bicolor Nutt. Pe. nA (south) 3 3 RA,F,RO
Rudbeckia laciniata var. hortensia L. H. Bailey Pe. nA 2 1 RA,RO
Senecio vulgaris L. 1 Eu 2 1 RA,RO,F,RI,M,C
Solidago altissima L. Pe. nA 3 1 RO, RI
Solidago gigantea Aiton Pe. nA 3 3 RO, RI
Sonchus asper (L.) Hill 1 Eu 2 4 M
Sonchus oleraceus L. 1 Eu 2 4 F,M,RO
Tagetes minuta L. 1 sA 3 2 RO, F
Taraxacum laevigatum (Willd.) DC. Pe. Eu 3 1 RO,RIF
Taraxacum officinale F. H. Wigg. Pe. Eu 2 5 F,RO,RI,RA, M, C
Tragopogon dubius Scop. 2 Eu 3 1 RO, F
Xanthium canadense Mill. 1 nA 3 2 F,RO
Xanthium italicum Moretti 1 nA 3 1 F,RO
Gramineae Aegilops cylindrica Host 1 Eu 3 1 RO,F,M
Arrhenatherum elatius (L.) P. Beauv. ex J. Presl & C. Presl Pe. Eu 3 1 M,F
Avena fatua L. 2 Eu-As 2 2 RO,F,RI,M
Bromus catharticus Vahl Pe. SA 3 2 RO, F,RI
Bromus rigidus Roth 2 Eu 3 1 RO, F,RI
Bromus sterilis L. 1 Eu 3 1 RO, F,RI
Bromus secalinus L. 2 Eu 2 1 RO, F,RI
Bromus tectorum L. 2 Eu 3 2 RO, F,RI, C
Chloris virgata Sw. 1 tA 2 1 F,RO
Coix lacryma-jobi L. 1 tAs 2 1 M,RA
Dactylis glomerata L. Pe. Eu-As 2 5 FEM
Elymus repens (L.) Gould Pe. Eu 3 1 RO, F,RI, C
Leptochloa fusca (L.) Kunth 1 As 3 1 C,F
Eragrostis curvula (Schrad.) Nees Pe. sAf 3 2 RO,RI,F
Festuca arundinacea Schreb. Pe. Eu 3 4 RO,RIF
Vulpia myuros (L.) C. C. Gmel. 1 Eu 3 2 F
Hordeum murinum L. 1 Eu-As 3 1 F,RI
Hordeum pusillum Nutt. 1 nA 3 1 F,RI
Lolium multiflorum Lam. 2 Eu 3 3 RO, F,RI
Lolium perenne L. Pe. Eu 3 4 RO, F,RI
Panicum dichotomiflorum Michx. 1 nA 3 4 RIF
Paspalum dilatatum Poir. Pe. sA 3 1 RO, RI
Paspalum distichum L. Pe. tAs (tropical) 3 1 RO,RI
Phleum pratense L. Pe. Eu 2 3 F
Poa compressa L. Pe. Eu 3 2 RO,RI
Poa pratensis L. Pe. Eu 2 4 RO, RI
Po atrivialis L. Pe. Eu, As (westsouth) 2 1 RI, F
Commelinaceae  Tradescantia ohiensis Raf. Pe. nA 2 2 RA,RO
Amaryllidaceae ~ Zephyranthes candida (Lindl.) Herb. Pe. sA 2 1 RA
Iridaceae Sisyrinchium rosulatum E. P. Bicknell Pe. nA 2 1 RA,F

Life form: An: Annuals, Bi: biennials, H.P: Herbaceous Perennials, W.P: Woody Perennials.
Origin: Am: America, Eu-As: Eurasia, Eu-As, Af: Eurasia-Africa, Eu: Europe, As: Asia, Me: Mediterranean, Eu, Af: Europe-Africa, Af:
Africa, Tr: Tropics, etc: Et cetera.
I: Tropics, J: Et cetera.

Distribution characteristic: M: Mountain, RA: Residential area, RO: Road, F: Field, RI: River, C: Coast.
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