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ABSTRACT: Some of alien plants, which were introduced from foreign countries, have caused problems in Korea. Invasion of
these alien plants in the ecosystem threatens the habitat of endemic species, reducing biodiversity, and causing a disturbance
in the ecological system. In urbanized areas of campus universities, a diverse range of organisms were found and a
comparison between the sites, near roads or housing sites were made because the campuses provided a large biotope.
Although the campus had been exposed to interferences like gardening, it was also a place for most organisms to live in an
active floating population due to free access. This research investigated the flora of alien plants that appeared in Beakseok
University, Sangmyung University, Hoseo University and Dankook University, and relationship between the distribution of
alien plants and the campus and green areas and distance from the highway. The total number of plant species and
naturalized species found in the four universities was 189 and 43 species. Those of Dankook University were 136 and 35
species, Hoseo 108 and 25 species, Sangmyung 103 and 31 species, and Baekseok 97 and 26 species, respectively. The
abundance of natural plants for each respective university tended to be higher as it became closer to the highway. Also, the
closer the walking distance to the university, the greater the tendency for the degree of similarity to be higher. As a result, we
may conclude that the distribution of alien plants and anthropogenic activities may be closely related.
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1.ME

gtz o 2 QA& (alien plant), 3] ATAE
(naturalized plant)o]|gt BH|APAYEOE Q=0 2 HE
o4, B H|OEA o R =QiEo] A7k =g §l
o] opof| A Ak AlES Eettt (Kim et al. 2000).
2| sl Q] aA[7E SRl whet Syt AejAol
238 obh QeiAlRe] BA7} A F715t
= FA|o]tk (Yoon et al. 2012, Sung et al. 2014).
Asalgo] e 4L R chdgutks o
YA o] ATAPL e Aol UL, whE
2 AAste] we 215 AJASIT) (Kim et al. 2000).
o5& 37 Ao w2 wAZo] Fofuf Heb
g3t 2g ol w0 A A BEETh 2009 A7}
| I3 efute] gk efAES F 321F
° 1d4o] 158% (49%) 02 7V wgkov), 22
109 Atofo]l 1000F0] o]l Zo= HIESIch
(Park 2009). itA| == F4 (1348, 42%), =7 (75
&5 23%), Aot (28, 9%), dfiotHlEl7t 275,
8%) <=ollom, A2 S5 HAF 7L ook
A= AFS Kol ¢Ir} (Kim et al. 2000). o]5
o Za AR G, 2] A, B A2
50 ASHIEE vlREstoq, oje} dAH ==, A
A, A S0z ke BiEo] B
7t Aor 4#EA 9tk (Kim et al. 2000).

diHA o7 AT EL tiFE frefisitial LA
Slouk 4k o4, 2Helea ol ejokE olgol
L 2 EF QPSte] 7]ojsl7] = gtk (Lee 2003b).
U, AR A AR (IUCN)o] %23t ujop
o] Qe Elo] EARES SIsto] HFH|Y
O] HETIH Aol ARt G 771 wizol ¢
Bl wole ujs: 4155] AAaof aheh (Chapin
III et al. 2000, Didham et al. 2005, Pimentel et al.
2005). AA|= AsAES -2 A A HAb A
AR5 gfste] EFAES g ARIAEAE
WA 7|2 91O (Luken and Thiert 1996, Lowe
et al. 2000), =HA|&F £ HE F2 271 dE=
7] SEEAS Bl 1 Pt oS Aza 4
o]t} (Kim and Oh 2009). 12122 AJefA] WofA
QeFe] EAl= ofn] FAIG = Ql= AHjo|== 9
ol et AR Bl W AT o WAk

X

N

B ole] 24} Q) et ik fEeT
biom, el 91x/sle] Tkt 22 x5 te]
]

AR Taket AlEO] A 4 = A4

N

3, e, APEeisaL B A cystaolth (Fig.
D). 2} tfste) mYe AN NEERE FHOE A

off E=tistal, FZof WA, g, A7 9

O

gl g=2giel A7 19789 71 HA A
oJFaL, oJolA 19850 AFrgr, 1994130 W Ajry
07 wAo| ZAE QL) (Table 1). thetm o] A
A Tt > A > ] > SA] o]
3, =ARA A > e > SA > 44y
o2 Uelstt (Table 1). thah ] FH2o| gt
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A7 20%, Sthel AETi7E Z2HE 16%2) 15%

2 B or

J

F3agl0] 2ALEe] =] 7Y 2 3

[e7ke okuy] Sstel, 3, 7+ ot &
YRS olgstol ZATIL,

Eolol 2] YRS olgstel 4

>



82 S. Kim et al. / Ecology and Resilient Infrastructure (2015) 2(1): 080-092

Fig. 1. Aerial photographs showing the study sites. The red line outlines the investigated sites (A: Dankook University,
B: Sangmyung University, C: Hoseo University, D: Baekseok University).

Table 1. Characteristics of the campuses at the investigated universities in Cheonan, Korea.

University Year of establishment Total area (m?) Green area (m?) (percentage)
Dankook 1978 654,605 104,195 (16%)
Sangmyung 1986 253,309 38,922 (15%)

Hoseo 1978 208,809 66,315 (32%)
Beakseok 1994 570,801 112,051 (20%)
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W3F7] 9J8le] Sorenson FAME A5 AAFSFATH Z, G9Uo|E, WX, =AYy, H2RAGNIE,
(Hopfensperger 2007). Sorenson +AH= A= 7t AFREd, agAgol, of7[ERIt, °H7H\—°§, azof
el Aol 0] 2REY RAES AT £ B SUAUELE EH0IR FAAE 2540
7] Wizl 7HE wol ol 8Eal Sl A 5 =, 249, 9dEo], EVERA F 17F0]
shtolt) (Grandin and Rydin 1998, Stromberg et itk whHo| 3 theke] mA AN &5t 33
al. 2009, Stroh et al. 2012). QlFEL T2t 45 A 22 SAY 23 WA
o 3%°] SISt} (Table 2).
o = UEB) (1)
20 3.2 AIBSN M 2RiAE S
A = AYjste] olgjE4 ZARRAL &2 470 tfet wAollA ST fAlE
B = BUjjgto] ojdjEss = AGAtol| wEhA 'r“ﬂ‘ol'?l TETol g

194 24271 AP 52%, WA 50%, STl 43%

S S 36%0]31ct (Fig. 2). E3E fHEs T4

C = A%} B tj3o]

Zd
3. 2 1 -
I 5
3.1 2efrls Bx e
8 30+
AN oA Az Zh7to] 1At 47) tistke] w7 %
oA HHAE ZEAEO & L 189Fo|9)oH %20_
olF YJeAlES F 43F0] FRI= Ut (Appendix _Q_;
). 28 2EAEFFE 97 136502 7FY £ 1ol
ol 71&k Jq] Z]o]2A WA} 9707 71 15 ' 16 "
%It} (Appendix 1, Table 2). st &3 ozfj&l .
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Fig. 2. The number of alien plant species according to
their life histories on the university campuses in
Cheonan, Korea (A: annual, B: biennial, P: perennial).

Table 2. Floral characteristics on the campuses of investigated universities in Cheonan, Korea.

Beakseok Univ.
97
26 (26.8%)

Hoseo Univ.
103
25 (24.3%)

Dankook Univ.
136
35 (25.7%)

Property Sangmyung Univ.
108

31 (29.7%)

Number of total species

Number of alien species

Cerastium glomeratum, Chenopodium ficifolium, Conyza canadensis, Crassocephalum crepidioides,
Erigeron annuus, Erigeron strigosus, Euphorbia supina, Festuca arundinacea, Galinsoga ciliata,
Oenothera biennis, Phytolacca americana, Poa pratensis, Rumex acetosella, Rumex crispus,
Taraxacum laevigatum, Taraxacum officinale, Trifolium repens

Common alien species
(17 species)

Unique alien species

Altissima, Amorpha
fruticosa, Cuscuta
pentagona, Lolium
multiflorum var.
multiflorum,

(4 speces)

Ailanthus alfissima for.

lpomoea hederacea var.

hederacea, Mollugo
verticillata

(2 speces)

lpomoea hederacea var.
Integriuscula, Medicago
lupulina

(2 speces)

Aster subulatus var.
sanawicensis, Panicum
dichotomiflorum., Silene
armeria

(3 speces)
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Fig. 3. The number of alien plant species according to
their seed types on the university campuses in
Cheonan, Korea.
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Fig. 4. Classification of alien plant species according to
their introduction time on the university campuses in
Cheonan, Korea.
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Fig. 5. Classification of alien plant species according to

their origins on the university campuses, in Cheonan,

Korea (AF: Africa, AS: Asia, EU: Europe, NA: North
America, SA: South America, TA: Tropical America).
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EZE ol5 YidEe dAAel mEbA ek,
HollM 7Hg @ol frefietlen, 1 tao 2 Hu,
FrefAlore] ol it (Fig. S).

AL
LA hotet. ey u&e e 2 RE Sk
Aels 2 QeAE Tt fYT S9 A
2 Yehfct (¢ = 0.86, p=0.0485) (Fig. 6).
ko] B34 Aot QefjAlE AEAde] B
£ AuEd, BRAT AR 7P 7R de-
AEe] 3 Qe 28F 08 AlY Wk, A
7F WA s A ] FE iEe 1789l
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Fig. 6. Relationships between numbers of plant species and years from establishment (a) (2 points on 19 years), campus
area (b), green area (c), and distance from highway (d) on the university campuses in Cheonan, Korea.

Table 3. The distances, numbers of common alien plant species, and similarity indices between the universities in

Cheonan, Korea.

University
University Property

Sangmyung Baekseok Hoseo

Dankook The shortest distance (m) 460 540 950
The mean distance (m) 1,000 1,400 1,600

The walking distance (m) 765 812 1380

No. of common alien species 28 23 22

Index of similarity (%) 85 75 73

Sangmyung The shortest distance (m) - 270 35
The mean distance (m) - 830 690

The walking distance (m) - 1,430 608

No. of common alien species - 21 22

Index of similarity (%) - 74 79

Baekseok The shortest distance (m) - - 730
The mean distance (m) - - 1,300

The walking distance (m) - - 2,070

No. of common alien species - - 17

Index of similarity (%) - - 67
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Appendix 1. List of plants species found on the university campuses in Cheonan, Korea.

University
Korean name Scientific name
Dankook Hoseo Sangmyung | Baekseok
7=t st 7 | Lactuca indica for. indivisa \Y Y \% Y,
=N Bidens tripartita \Y
A INFS =S Lactuca scariola \% \% \%
JIESLER Ailanthus altissima for. altissima \%
ZtH Phragmites australis \Y v
ZR|BE ML Rubia cordifolia var. pratensis \Y
= Phalaris arundinacea v
ZOoX|IE Setaria viridis var. viridis \% \% \Y
THR = Erigeron annuus \% \Y \% \%
N Sagina japonica \Y \Y \%
i Agropyron tsukushiense var. transiens % % Y
VEA Senecio vulgaris \% \%
=l Crepidiastrum sonchifolium v \Y% v \%
=5 Ligularia fischeri \%
4o =t Oxalis corniculata \% Y \% \
U= Carex neurocarpa v
FTHSAL Cyperus microiria v
IHE= Glechoma grandis. \% \Y
2= Juncus tenuis v
ZIoJEd Festuca ovina var. ovina \Y \%
Vil ES Solanum nigrum var. nigrum \Y \Y \Y
DX Lysimachia barystachys Y% \Y \%
= Acalypha australis \Y \Y \Y%
na=E Veronica linariifolia for. linariifolia \%
= ML Rubia akane \Y \%
Zn}z| Trigonotis peduncularis Y
Z2di0)| Bothriospermum tenellum \%
LSO Cardamine amaraeformis \%
Holdt Luzula capitata \Y
LLo|ciLE* Silene armeria \%
Lt=7Hm] Eriochloa villosa \
Lz Pharbitis nil \%
=SS Coryaalis ochotensis \%
CIEHHO| Lepidium apetalum \
oo |2+ Oenothera biennis \% Y Y,
SHo|A=E Commelina communis \Y \% Y
o |E=2 Parthenocissus tricuspidata \% Y \%
- s Bidens bipinnata Y \Y%
L===I>N| Platycodon grandiflorum \% Y
=LE=E Sedum sarmentosum \Y v
SA2|Hol Rumex obtusifolius \Y \%
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University
Korean name Scientific name
Dankook Hoseo Sangmyung | Baekseok
=3 Glycine soja \Y \Y Y %
=1 Echinochloa crusgalli var. crusgalli \% \% \Y
N Ambrosia artemisiifolia Y
=20t Dioscorea bulbifera \% \%
SD0S=E Kummerowia stjpulacea
S2UO0IZLIEE* | Jpomoea hederacea var. integriuscula \%
= Mosla punctulata
=SAM* Festuca myuros \%
LeE Gnaphalium affine Y% \%
=N Alopecurus aequalis \
ot Dioscorea batatus \
OiciE Polygonum aviculare v
USHIE Sedum bulbiferum v
kx> Conyza canadensis \% \%
5= Kummerowia striata \%
Mz Vitis coignetiae
HAMLT| Rubus parvifolius for. parvifolius \%
HZ Calystegia sepium var. japonicum \% \% \%
HL2|ZMIZH Persicaria senticosa var. senticosa \
M2 S Persicaria perfoliata \ \%
HOIE Chenopodium album var. cenfrorubrum \Y \Y
DAIEE0| Pilea mongolica Vv Vv
=== Juncus gracillimus Y%
S Miscanthus sacchariflorus \ \ \%
o|=271atA b2 Bidens frondosa \
o|=27H7 | = Panicum dichotomiflorum. \
0|2z lpomoea hederacea var. hederacea \%
0|=Z2=o|e= Parthenocissus quinquefolia \% \%
O|=ZAIARAR Cuscuta pentagona \
0|22 8 740)* Aster pilosus \% \%
0|=2X2|=* Phytolacca americana Y Y
=g Taraxacum platycanpum v v
HIZHO| Digitaria ciliaris \Y \Y \Y
HEF Saxifraga sfolonifera \%
=1=Sy ] Metaplexis japonica \% \% \%
qI7X|E* Sonchus oleraceus \%
HEE AL Cyperus amuricus
HIZS Solanum lyratum
HHEEES | Duchesnea indica \ \ \%
HEEH Ixeris polycephala
HELIS Stellaria alsine var. unadulata Y Vv Y
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o University
Korean name Scientific name
Dankook Hoseo Sangmyung | Baekseok
HZ0|X2| Arenaria serpyllifolia \% \% \% Vv
Hato| Androsace umbellata Y v
FMAMUTISE* Taraxacum laevigatum Y, Y, v
H|L=2| Eragrostis mulficaulis
Hl=2] Lespedeza cuneata
HHE|EHO| Youngia japonica \%
HOANZE Fatoua villosa v
AHHIE Sonchus brachyotus \% \Y \%
PNESAESTE Clematis apiifolia \%
AHEET| Rubus crataegifolius \ Y
AMEE0]| Pilea japonica \%
Attt Isodon inflexus Y
MEE Calamagrostis eplgeios \%
M= Vicia hirsuta \%
A& Vigna angularis var. nipponensis v v
MSe Taraxacum officinale v v
MES Mollugo pentaphylla v \Y
MIHEUE" Veronica arvensis \% \%
MaaHEY Ixeris strigosa \% \%
MIOEE Poa nemoralis
Mm|ato| Hyadrocotyle marifima \Y
M7R= Sedum takesimense
A2|-o* Rumex crispus \Y
22018 Rorippa palustris
ES SV Agropyron ciliare \% \% \% Vv
&L= Galium verum var. asiaticum v
ES = Equisefumn arvense \% \% \% %
2RE Achyranthes japonica \% \Y \%
AlHE Stellaria aquatica \ Y \ \%
AHIE Portulaca oleracea \Y \% \Y
AX7I1E Hemarthria sibirica Y Y
&£ Artemisia princeps \% \Y \% Y%
2E7HO| Aster yomena \%
224 Ixeridium dentatum \% \% \% \Y
OH7 |Ee ICH* Euphorbia supina Y \% Y \%
OH7|1EZE Chelidonium majus var. asiaticum \% v \%
Of7 |HZ Calystegia hederacea \% \Y \% \Y%
o7 |R= Typha angustifolia \% \Y%
o7 | =g Rumex acetosella \ Y \ \%
USHOIFE Chenopodium hybridum \%
QUX|Z Potentilla fragarioides var. major \%
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University
Korean name Scientific name
Dankook Hoseo Sangmyung | Baekseok
PlyNE Pofentilla fragarioides var. major Y
A Miscanthus sinensis var. purpurascens \Y
AL Cirsium japonicumn var. maackii v
o3 Persicaria hydropiper var. hydropiper \% Y% Y%
ML Phyllanthus ussuriensis Y,
QE|AK* Dactylis glomerata Y
TS 7| Lactuca indica \% \%
ZHfo| Eleusine indica v
244K Prenanthes ochroleuca \Y \Y \Y
2HEIZAH0| Plantago major var. japonica v
ATO=E* Poa pratensis Y % Y
SEHUELE Cerastium glomeratum \% \Y \%
|t 7| Crepidiastrum denticulatum \Y
oAt 7 Persicaria filiformis \% \Y
ol=sE= Lonicera japonica Y
X2 Aeschynomene indica \% \%
KRR E2* Mediicago lupulina Vv
| Zoysia japonica \% \% \%
TERHIZ Viola keiskei v
M-z Viola mandshurica \% \% \Y
ZNE Arthraxon hispidus Y \%
ZEME| Lespedeza maximowicZii \%
L= Hieracium umbellatum \%
ZHH0| Breea segela for. segeta \
ZX|"|M2]* Amorpha fruticosa Y
=HoRE* Chenopodium ficifolium Y \Y Y,
Eavayl I ey Erigeron strigosus \% \Y \%
=9l Mazus pumilus \% Y% \%
FEXNE Oplismenus undulatifolius var. undulatifolius \ Y \
FEMLIE* Crassocephalum crepidioides v \Y v
=7 IeIE Centjpeda minima Y Vv Y
Sl Lolium multiflorum var. multiflorum Y
X|HIjo= Phlox subulata v
X|X| Lithospermum erythrorhizon Y
X274 Hemistepa lyrata \Y
Zm2| 7R Lysimachia fortunei \
Zl40] Plantago asiatica \% \% \%
= Chamaecrista nomame \% Y%
ZEAHE] Bromus japonicus \Y Y
ZAHI Paspalum thunbergii Y
A Artemisia dubia \% \% \%
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Korean name Scientific name University
Dankook Hoseo Sangmyung | Baekseok

2 Miscanthus sinensis var. sinensis \%
2EIAol* Plantago lanceolata Y v
ESPAON == Smilax sieboldli for. sieboldli Y Y
Jolsg= Smilax china v v
=l Pueraria lobata Y, Y, \%
Zciehdol* Lepidium virginicum \% \%
=zlo|g* Festuca arundinacea \% \Y \% \%
e WIUN =Sy Sonchus asper \% \%
FH|m225P Aster subulatus var. sanadwicensis \Y%
FMEE Mollugo verticillata Y,
HBE Typha latifolia \Y
Za|ato| Hydrocotyle ramiflora v
Sy Solanum sarrachoides \Y \Y%
HEJiH|HS Bidens biternata \Y
EHZOIXHH|* Galinsoga ciliata \% \Y
E7=Z Trifolium repens \% \% \Y
o402 Dianthus chinensis var. chinensis \Y
ZOE Poa sphonadylodes \% \Y \% \Y%
I Echinochloa utilis \%
o|ato| Hyadrocotyle sibthorpioides \% \%
SUE* Lolium perenne v v v
SAE= Humulus japonicus \% \% \Y%
ZAo] Cardamine flexuosa \Y \%
B|HO Chenopodium album Y, Y Y,
S|AAHI Ixeridium dentatumn for. albiflora \Y
5047 Persicaria lapathifolia var. lapathifolia v
Total No. species 189 136 108 103 97

* Naturalized alien

species



