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Naturalized Plants and Their Characteristics in Nakdong River

Ecological Park in Busan Metropolitan City*
- Focused on Eulsukdo, Maekdo and Samnak ecological parks-
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ABSTRACT

The purpose of this study was conducted in order to provide the necessary basic data, to establish
management solutions and to improve biodiversity by calculating similarity index, urbanization index
(UI), and disturbed index (DI) to understand current status of naturalized and invasive alien plants in
Eulsukdo, Maekdo and Samnak ecological parks in Busan, South Korea. The numbers of naturalized
plants identified in these parks were 76 taxa; 20 families, 53 genera, and 76 species. As a result of
the similarity index analysis, the most similarity level (83.0%) was obtained at Eulsukdo and Maekdo
parks. The numbers of invasive plants identified in the two parks were 11 taxa; Rumex acetosella L.,
Sicyos angulatus L., Solanum carolinense L., Ambrosia artemisiifolia L., Ambrosia trifida L.,
Hypochaeris radicata L., Lactuca serriola L., Solidago altissima L., Symphyotrichum pilosum (Willd.)
G.L.Nesom, Paspalum distichum L., and Humulus scandens (Lour.) Merr. Overall, Ul and DI were

28.6% and 66.7%, respectively, indicating that the ecosystem disruption was serious.
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i |\‘1 The flow of the Nakdong river

Samnak ecological park
Address: 1231, Nakdong—daero,
1Sasang—gu, Busan

Management area: 4.7 2kn

Maekdo ecological park

Address: around 1200—28, Daejeo
1—dong, Gangseo—gu, Busan
Management area: 2.58kr

Eulsukdo ecological park
Address: 1240, Nakdong—namro,
Saha—gu, Busan

Management area: 0.79kn'

Figure 1. Location and information of the research
object region
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Figure 2. Investigation route of the research object region
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Table 1. Grade of spread for naturalized plants in Korea

Grade Classification

WS (5) Wide Spread

SS 4) Serious Spread

CS (3) Concerned Spread

MS (2) Minor Spread

PS (1) Potential Spread
AEA n 22 3745 (www.me.go.kr) 2}

gty QY AE A BA| 2l (www.kias.nie.re kr)
2 ol glel stefsiih

2 A e AR JAA AL
13 Yim and Jeon (1980)°] A|A|3t TA|S} A
(UL Urbanized Index)¢} Oh et al. (2011)°]
A2 1o+et wHE(DI: Disturbed Index)= 3
AA%E PSR adE A5 e DI
AW A n A8 F FEUAE A
A 2k A8 F F)x1000]H, nTE 2 Al
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273 tHLim et al., 2017). 3, 2+ A7
19 % vhepd ¥ F 2YRAES vash)
A3 Whittaker(1956)2] 218 |3l A}
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AT RS AFE 21 SI=(2xc/(a+b))* 100 (a: T

N
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Table 2. The taxonomic number of naturalized plants
of Nakdong river ecological parks

Area Family | Genus | Species
Eulsukdo 15 40 55
ecological park
Mackdo 14 38 51
ecological park
Samnak 18 47 63
ecological park
Total 20 53 76
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At E ol aE At E A
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7} 384 512 F7(81.0%), TAGAEL 23 9%
T HT(19.0%) 22 e At e

AR P F 1A B8 S ol Chenopodium

ficifolium), F3°VF(Dysphania ambrosioides),
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a. Origin of naturalized plants in

Eulsukdo ecological park

®Eu 25.5% Af
mAs 245% ‘
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Oc 0%

b. Origin of naturalized plants in
Maekdo ecological park

B Eu 25.2%
mAs 243%
mnA 252%

sA 11.3%
Af 122%
Oc 1.7%

c. Origin of naturalized plants in
Samnak ecological park

®Eu 25.8%
mAs 21.5%
mnA 24.7%

Figure 3. The origin of naturalized plant of Nakdong river ecological parks
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Table 3. Comparison of Similarity Index among the
Nakdong river ecological parks

Community Eulsukdo Maekdo
Maekdo 83.0% -
Samnak 75.4% 76.3%

AFHEA ] FALE A4 AFEZ 2= Table
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Figure 4. Introduced time of naturalized plant of Nakdong river ecological parks

a. Grade of spread for naturalized b. Grade of spread for naturalized c. Grade of spread for naturalized
plants in Eulsukdo ecological park  plants in Maekdo ecological park  plants in Samnak ecological park

Figure 5. Grade of spread of naturalized plant of Nakdong river ecological parks
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Table 4. The Life form of naturalized plants of Nakdong river ecological parks

Life form Th G Ch H Ph Total
Taxa 44 4 6 20 2 76
Rate 579% 53% 9% 263% 26% 100%
AFHAA el FECE FH WSEF 2] ERTA8%), AAE 2EFT(B2%)E HE
=2 AE|Aol(Rumex crispus), BE(Stellaria ot
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(Ambrosia  artemisiifolia), "83(Conyza cana- et al., 1982)2} v w3 S u] SE7 AejT3do]
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g. Lactuca serriola L. &
Rumex acetosella L.

h. Solidago altissima L.

i. Symphyotrichum pilosum j. Paspalum distichum L.

Figure 6. List of invasive plants of Nakdong river ecological parks
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Table 5. The analysis of the environmental index by Nakdong river ecological parks

Area Ul DI
Eulsukdo 20.7% 66.7%
ecological park
Mackdo 19.2% 60.0%
ecological park
Samnak 23.7% 60.0%
ecological park
AAN F&stn, Az A7t 7SS A% FUHAA F HAe] /M Wi e A
o] gAgk Ao]7t Ho|BR(Lee, 2020) 7% Mm-S wf o] A ] 7} oF 2urhEF W A
AR AZAAE A Akt o2 2] I SSEAHTAI A Td e FARAY
= ofe Aol AHd Ao, dFdHA L el f1Ash= Aol Hla) A Fd2 4
oldl JHAIE HolaL o2 AYS Aldske 5 TUAG Aol fAlska vk =g, U9
WAl 4= -l g A5 et ol ARde deladegrt 7tEA2n Y F
Pastiha gk ols) 715, MRE, A9 e 8E ARl gdel 4HFY
SAE Fo AEA me A2 AA S @ AT mde] 2L el Ak wAvow
A kot EEAIE flal AAAU 571 AdEAEEd2 201187 20199704 wiid
4ol mUEe] Faslolol & ow A4 FA FA % vxEe] AHsE, 20199
o 95t AeEde #F S & Al 715 Al #:AH o] 56% o]/d F7Hwww.bfo.or.kr)
7o MFHsH= wEEA e AAst] R e & W FAl9 Faz o] &H Stk
191 1uEA = B7] &5 S s BeF S EE Q3] Gt P, s
d Zlolx, w&A SHA ez o A4 =t T HleEA o gitE s 5Ho] glen
i

TA g AFE AEd AFadR o EA]
3} A4 28.6% = YERSTE AFH oz 4
ol ST AN FIE 20.7%, e IS
192%, A ELe 237% 2 Jebdot At
S e L] =AIS A7 7P = A vERd
AL ookt oz 58 4 it} 94, 4

=
WHES AR, SEEAH T 66.7%,
o= o} ARt el 60.0% 2 e Fho] A=
AT} Ryu et al (2017)] w2 FAkrlo] e
| 2@ A8 FE 10F22, o2 A
Al BREE 66.7% 2 SETAHTI 22
o] A=HUTE T A9} meheS Hlwsis
uf, Al EA] 45.5%(Oh et al,, 2011), IFA] GH7
60.0% (Lee et al., 2019), GAH} 37 53.3%(Kim
et al, 2019) o2 YEIITE S5 e T3¢
WHES OE AGET £ FX 2 YERTh
A E AT A7 B/ AT
olF & &g WA FAlo] He FholBRE
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Appendix 1. The list of naturalized plants of Nakdong river ecological parks

Scientific name - Korean name I Il m N Lf Orig. Degree  D-p

Polygonaceae P} &3}

1. Rumex acetosella L. °§7]5% 0 H As, Eu WS O
2. Rumex crispus L. 2e)A40] [1] [2] [3] O O O O H AfAsEu WS
3. Rumex dentatus L. E42)40] [1 2] 0 O H AfAs,Eu PS
4. Rumex obtusifolius L. 28] Ao] (1] 0O O H Af, As, Bu  MS
Phytolaccaceae A2 33}

5. Phytolacca americana L. M)A F (2] 0 G nA, sA WS
Caryophyllaceae 4} 53}

6. Cerastium glomeratum Thuill. F4UY=UE (1] 2] O © Th Af, Eu MS
7. Stellaria media (L) Vill. 9% [ 213 o o Th Af,As, Bu WS
Chenopodiaceae ™8 o}53}

8. Chenopodium ficifolium Sm. Z'goF [3] 0 Th As, Eu WS
9. Dysphania ambrosioides (L) Mosyakin & Clemants %40} [3] 0 Th nA, sA, Oc MS
Brassicaceae 4 A3}3}

10. Lepidium virginicum L. ZohEyo] [1] 2] [3] 0 0 Th nA SS
Rosaceae 1|3}

11. Potentilla supina L. 7| 2A1370w] (1] [2] 0 0 Ch  Af, As, Eu SS
Fabaceae 3

12. Amorpha fruticosa L. A= 1] [2] 0O © Ph nA WS
13. Medicago lupulina L. Z7) A=) (11 [3] 0O © Th  Af,As, Fu MS
14. Robinia pseudoacacia L. P 0O 0 Ph nA WS
15. Trifolium dubium Sibth, 7| =FE7NE 0 Ph Eu PS
16. Trifolium hybridum L. HE”]E 1] 3] 0 Ch As, Eu PS
17. Trifolium pratense L. H2ENE (1 0 H Af, As, Eu SS
18. Trifolium repens L. E71% (1] [2] [3] 0 0 O Ch Af WS
19. Vicia dasycarpa Ten. 2N ZFYE 1] 2] 0O 0 Th As, Fu PS
20. Vicia villosa Roth ¥A) 0O o0 H A, A, Fu MS
Oxalidaceae 3°] 43}

21. Oxalis dillenii Jacq. E3°1% [1] [2] 0 Ch nA, sA PS
Geraniaceae &0 Z3}

22. Geranium carolinianum L. 7| 7F£0] [3] 0 Th nA PS
Euphorbiaceae 33}

23. Euphorbia maculaza L. §71%5ud) 1] [2] O 0 0 Th 1A, sA SS
Cucurbitaceae 2t}

24. Sicyos angulatus L. 7WA % [1] 3] 0 0 0 Th nA, Oc MS 0
Onagraceae HFEE3

25. Oenothera biennis L. 250 % (1] [2] 0 O Th nA WS
Convolvulaceae ™23}

26. Ipomoea lacunosa L. o471 2Z (3] 0 Th nA PS
27. Ipomoea nil (L.) Roth \/}"lm 3] 0O O Th sA MS
Solanaceae 7}A| 3

28. Solamum americanum Mill. 1=7H0}5 0O o0 Th 1A, sA MS
29. Solanum carolinense L. =787} (1] [2] 0 G nA MS 0
Scrophulariaceae ¥4t}

30. Veronica arvensis L. 271&¢ % 2] 3 O O Th Af,As,Eu WS
31. Veronica persica Poir. 2/ ELE (1 [2] O O Th As WS
Plantaginaceae 27 ]}

32. Plantago lanceolata L. 7o) [11 2] [3 0 0 H As, Eu MS
33. Plantago virginica L. v|5470] (1] 0 Th nA PS
Asteraceae =31}

34. Ambrosia artemisiifolia L. A E [1] [2] 0 Th 1A WS O
35. Ambrosia trifida L. SELHAE (1] O O O Th nA MS O
36. Bidens pilosa L. &3=AuukE [ [2] 0 0 O Th nA, sA MS
37. Centaurea cyanus L. 5893} (3] 0 Th Eu PS
38. Conyza bonariensis (L.) Cronquist 242 [1] [2 O O O Th sA SS
39. Conyza canadensis (L.) Cronquist g% 0 0 0 O Th A, sA WS
40. Coreopsis lanceolata L. 25 A=+ [1]]2] 0 0 0 H nA CS
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Appendix 1. Continued

Scientific name - Korean name 1 I NV Lf Orig. Degree  D-p
41. Coreopsis tinctoria Nutt. 7|3 % [2] O 0 © Th nA MS
42. Cosmos bipinnatus Cav. Z252 O O O Th nA CS
43. Cosmos sulphureus Cav. =F A5 O O Th nA PS
44. Crepis tectorum L. F=R1E8] (2] [3 0 0 0 Th As, Eu PS
45. Erigeron annuus (L.) Pers. /42 0O © Th nA WS
46. Erigeron floribundus (Kunth) Sch.Bip. 29¥% O O O Th sA MS
47. Erjgeron strigosus Muhl. ex Willd. F270%% O O O Th nA MS
48. Helianthus tuberosus L. %A ) G nA MS
49. Hypochaeris radicata L. N¥a3E2 0O © H As, Fu MS ©
50. Lactuca serriola L. 7PN 0 © Th Af,As,Eu  PS O
51. Rudbeckia bicolor Nutt. 93491 0 H nA [
52. Senecio wulgaris L. %3t (1] [2] 0 Th As, Fu SS
53. Solidago altissima L. %193 1] [2 0O 0 © H nA PS O
54. Sonchus asper (L) Hill 27IA% 0O O Th  Af,As,Eu  SS
55. Symphyotrichum expansum (Poepp. ex Spreng.) G.L.Nesom
A E53 3 °° moom "
56. Symphyotrichum pilosum (Willd) G.LNesom U|Z4:540][1] 2] [3] 0O o0 Ch 1A $s O
57. Symphyotrichum subulatum (Michx.) G.L.Nesom B|#-#=3} 1] 2] 0 Th 1A, sA Cs
58. Tagetes minuta L. S0l A]H] 0O © Th sA MS
59. Taraxacum erythrospermum Andrz. ex Besser sHASUEH (1) 0 0 H As, Eu PS
60. Taraxacum officinale FH.Wigs. A ¥E¢| 0 0 H Eu WS
61. Tragopogon dubius Scop. 2 A|o}AH| 0 Ch As, Fu PS
Iridaceae ZZ3
62. Sisyrinchium rosulatum E.P Bicknell $41%-2 0 H nA PS
Poaceae B2}
63. Alopecurus pratensis L. Z%AZ (3] 0O O H As, Eu PS
64. Andropogon virginicus L. =X 0O O H nA, sA PS
65. Brizm minor L. W& E 0 Th As, Eu PS
66. Bromus catharticus Vahl Z0]A+E 0 0 H sA MS
67. Bromus secalinus L. 2737 0 0 Th As, Eu PS
68. Elymus repens (L.) Gould 7542 0O O H Af,As, Bu PS
69. Festuca arundinacea Schreb. 27198 0 0 H Af, As, Eu SS
70. Lolium multifforum Lam. F%.2] [3] 0O © Th As, Eu cs

71. Lolium perenne L. S0 % O Th  Af As, Eu SS

72. Paspalum distichum L. A 0 0 H nA, sA PS 0
73. Poa compressa LE¥oHE [I] [2] 3] 0 Ch As, Eu MS
74. Poa pratensis L. $Zo}E (1] [3] 0 H 1A As,Eu S
75. Vilpia myuros (L) C.C.Gmel. E5A] (3] 0O 0 Th  Af, As, Bu  MS
76. Cyperus esculentus L. 7)1 5% (3 0 G nA, sA, As, BEu PS

(I: Eulsukdo ecological park; [2: Maekdo ecological park; [3: Samnak ecological park;

L-f: life form; 1: annual; 2: biennial; Pe.: perennial; Tr: tree; Orig.: origin; D-p: disturbance alien plants;
Eu: Europe; As: Asia; nA: North America; sA: South America; Af: Africa; Oc: Oceania;

I: waterfront; II: esplanade; Il: roadside; IV:square;

WS: widespread; SS: serious spread; CS: concerned spread; MS: minor spread; PS: potential spread.



