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Successional Changes in Species Composition
of Vegetation Established in Wildlife Crossing Structure

KwangdJin Cho - EuiGeun Song - KiHyun Kim - HanBi Lee - SeHee Kim
National Institute of Ecology
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Abstract: This study analyzed plant species composition and vegetation changes over time across
nine wildlife crossing structures (WCSs). A total of 166 taxa were identified, comprising 56 families,
128 genera, 155 species, 3 subspecies, 6 varieties, 1 forma and 1 hybrid, with Asteraceae, Poaceae, and
Fabaceae showing high occurrence frequency. Analysis of dormancy form revealed a higher
proportion of perennial plants, particularly hemicryptophytes and woody species. A total of 24
naturalized plant species were recorded, and species such as Erigeron annuus (L.) Pers., Oenothera
biennis L., and Robinia pseudoacacia L. were frequently observed. When comparing early-, middle-, and
late-stage WCSs, early and middle stages were dominated by herbaceous species adapted to dry and
disturbed habitats, while late stage WCSs showed an increased presence of forest edge species. A
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stabilization trend dominated by native species was observed along natural succession. Actual

urbanization index decreased after 10 years of corridor establishment, indicating gradual stabilization

of habitat conditions.

Keywords: Ecological corridor, Overpass, Actual urbanization index, Naturalized plant

L A&

T2 AL 5922 A lmge wid F7teka
212 ™ (Ministry of Land, Infrastructure and Transport
2024, Park et al. 2009) ©| 2 913} AL AY e A| 7} g 5]
AL TSI BIA] ob 5B A 417 ] 934, A A
517} ah Y5}l 9l T} (Park et al. 2009). T2 Sof] 9] 31 A
474 @ AT T A a24L B
Sto] op5-E0] REASHA ol 5T & AT = BHE =
(wildlife crossing structure; WCS)7} 24 = 11 Q1 t}
(Ministry of Environment 2023). B 52 &= 550 &
29 7|6 A1 At ofefo} 18 HiH

S}
=2

[e)

fE

AL 1 Q1tH(Ministry of Environment 2006).

el a2 A SIIG HIF o2 L&, =
A BHEE FFE F, U], AEA= AL =
59 e B S 2} A HA == B, EE
T 5o 22 FjA ol gt 271, o] 5°] F 835t
Al T+ = o] A H(Ministry of Environment 2023). Aj
Bl 2o A AP RS 2 A A= TEA T 4]
A ako] AA o] L2 = ofof S| T T FE F=1 A 4]
A9 2515 o] FA] F3t Yyt 27} FARE 4]
A% AlS YEFH I L tH(Kim 2005, Choi et al. 2007).
U B2 2GS RARSE Aol A = 51 4]
Ay} o] - A A] oh= A E 9] AA, thEA1 A7} obd
SR 2L APTE, A AR HE 52 A
Ho 2 A|7]skaL g1tk (Kim 2005, Seoul Development
Institute 2006).

e e 2o ARAT AP AL S HHEH 5T
I AR A EA A E 1S AH(Kim 2005)0]

2o AAsh= A2 44 FH A9
AZE0| =9, T3] A4, Ho|oh ¥
g2 AoFskar Sl o] o] & 941

e
£}
29

3

i of

©)
=

ANZ
TOo

HPark

My > oo

N

(Jeong 2011),
4 A% 7

o

i
Ml
=2

T
—+(Seoul Development Institute 2006, Choi et al. 2012,
Jung et al. 2016, Woo et al. 2019, Jeong et al. 2023)7} 5=
o] ek APAT= oY EEE o8& A
et AT FE o] 20|, AR5 AAG HIH,
A7) S5 whE 2/ A48 9] ¥stol o gt A e

ju. B v 20 .
2 AToNE 2BUES e 47 AERe
Hro R AEE R o] st ol AlEwe
F2A4T TS Tholel A4 o] AJ4o] wg
o FheA e A AeehY Hug A gakans
gtk
L 9784
1. A-ZAL

AR EARE 20249 587 H 680 AT HE
9Z (A 3714, S 374, B 3714 KL
F 52 E AF O = 43513 TH(Table 1, Figure 1,
2). AHEEZHE QITH R 2H & 59 H|w
4 2190] YT 7] A& A Y5H0] smx5m Y
TFE ARSI FP T W AEES SHEE FEoto]
7145t tH(Figure 1).

2 EFL o g2 SRS /AT 1%
AL HEZ WA Aol oA o
H3E S & (Westhoff and van der Maarel
g-gotqich @0l 54 E7Hs3 Sl o



392 EFIYEIt MI4H MeZ

OFl

of survey quadrats

Figure 1. Locations (9 sites) of surveyed wildlife crossing structure and example (Daejeon)
Table 1. Status of survey area
Administrative district GPS coordinates lg;i:/(cn;? Al(t;:gde e;zgl}i’:}irnzrfl ¢
Gochang-eup, Gochang-gun, Jeonbuk N 35°24'50" E 126°44'50" 1,768 303 2023
Sangsin-dong, Dong-gu, Daejeon N 36°2028" E 127°30'15" 2,267 177 2023
Songak-myeon, Asan-si, Chungnam N 36°39'07" E 126°58'57" 1,237 229 2019
Bongsan-myeon, Gimcheon-si, Gyeongbuk N 36°12'09" E 128°0025" 3,258 239 2018
Goje-myeon, Geochang-gun, Gyeongnam N 35°53'56" E 127°51'55" 7,218 688 2017
Sangok-dong, Namwon-si, Jeonbuk N 35°2522" E 127°21'44" 4,171 195 2015
Jijeong-dong, Gwangsan-gu, Gwangju N 35°08'39" E 126°43'42" 2,475 78 2012
Sinnyeong-myeon, Yeongcheon-si, Gyeongbuk N 36°06'15" E 128°44'59" 4,458 259 2011
Jangam-dong, Seowon-gu, Cheongju-si, Chungbuk | N 36°35'06" E 127°28'34" 1,725 105 2009

* Wildlife Crossing Structure

Early stage
(<5 years)

Middle stage
(<10 years)

Late stage
(10 years <)

Gwangsan-gu, Gwangju Yeongcheon-si, Gyeongbuk

Cheongju-si, Chungbuk

Figure 2. Photographs of the study site by period of WCS establishment
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Table 4. Frequency of naturalized plants by survey sites

Species name N, @ e Species name N, 02 S
appearances | (%) appearances | (%)

Erigeron annuus (L.) Pers. 7] % 8 88.9 | Poa pratensis L. 3¥OI= 2 222
Oenothera biennis L. @90]% 5 55.6 | Sicyos angulatus L. 7}AJ2F 2 222
Trifolium repens L. 7% 4 44.4 | Phytolacca americana L. T =-A} 2|5 2 222
Conyza canadensis (L.) Cronquist 3 4 44.4 | Festuca arundinacea Schreb. £719]€ 2 222
Robinia pseudoacacia L. OF7FA| L5 4 44.4 | Sorghum halepense (L.) Pers. A]2]oF=4=Af 2 222
Veronica arvensis L. A7 &L= 3 33.3 | Coreopsis lanceolata L. 257 =+ 2 22
Bidens fiondosa L. B=+712FA}E] 2 222 -

The following plants are one-time occurrence species with an occurrence rate of 11.1%. Ambrosia artemisiifolia L. 5] X2, Rumex
crispus L. 22]40], Helianthus tuberosus L. %], Bidens pilosa L. ZAFE7]H|HlS, Amorpha fruticosa L. ZA|H]&}2], Coreopsis

tinctoria Nutt. 7] A %,

Fallopia dumetorum (L.) Holub ¥2]% =, Ambrosia trifida L. T =] x| &, Tagetes minuta L. TF

Z=to}Rju],

Dactylis glomerata L. 2] A}, Taraxacum officinale F. H. Wigg. A F31Ed|

g B AT QAP EL 502-775(30.2%)°]
Q0w Tha YA B2 1165 H77-(69.8%) O & LFEFETH
= A8 (H, 20.5%) 3 S

ABHAE2 2450] AL 93] A E =0 A
SANETh =2 A E2 7T 2(88.9%), G0l
(55.6%), 77| 2(44.4%), T 3(44.4%), OF7FA| LHT-(44.4%),
ANELE(333%)62] <02 TQIE T Table 4).
SENEY & A 2T 7| ol =7} 7}
& EE A NG R(65.7), oA UT(29.7), E7E
(11.8), 50| 2(11.8) 52 =] 2 FH(Appendix). o] &
T FES UFE FER 0] AR5t AEg EQF

oA HEE = FEE AHE 2T FEAAE ¢
S HEH Bl A A RAAU A A=A B

A Ao AALHA FAH AL 750l wot =
oltt. AR Y o] A Z A S}A] 4= 0.0000140 0.2 3+
A= et

o

= = =
2. T RHE BEY 57

171 BAHEEE IS 1, WAGIA 5,
e obAbA o]l A] Q1A]5HAL 9l o, 330 A E =
*1 97]9] A YAETF SR = QI &E
794 82% 301 |HE 1E2
THEYL 2T B EFAEZTFE208
.E_L_O_E_E_HE]OJQ- ZF A 1 §
A3}, 782(100.0)7F 7HY =2 A 7] o =& UEH
Q3 TS0 2 2:(68.6), XT](60.8), BT E(44.1), A2
(35.9), 5HEE(33.3) 52 =0 & YET
719 B2 A AL A AL A
A fIAISHAL 9l 2w, 33L0] A e E 2o A 97H«1
ABARZE AT FRAEF2 327 662 78F
1015 4835 1350 2 842 70| Tl RAME
G B 2R EST = 2098 FFOE EAE U
7} A &0 710 =5 B4 e A, £:(100.0)0] 7F
w2 A7 EE UL 2o & /fTE
73.8), OF7FAILL(65.1), H] =2 (55.6), HHEL(52.4),

Q.

—~

ZE2212(96.8), AP =

2otz 423) 59 &2 Hehieh

5719 R 2L FFFAN AT, B E FRA,
3% 420 5K 90w, che 3 20l
o FeE 2o A 9h9] ABARI = At 2
A EZL2 407} 734 73E 2015 6 F O 2 81EFH
o 4o BAHAT 2A47F B BAHEES
= 19387702 B4FH =38 A7
=3

23 A3} 3(100.0),
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0

ol5x] e & & TH(Figure 3)

8 7]ojE S UEhy

-
T

W o

A4 9] 2= Q o] (Jung and Kim 1998) X7
AZIZH 0] A|&4 0 & o] Fo] | AL Q= AFA Aol H
< O| A 9] A #F 2 = (Kim 2013) 2 gHo] RIF S A
a3 A A A olo] SshE obh kR
FQ FEZ0 2 A A= v} 1tH(Cho and Kim 2005).
AHE Aot BHl e 2 24 27]9& olAkxA|
o4 F2 e A8 Fo0] $AsH 5712 24
£ A Kol &t Al EF o R FR/Jo] Het
3H= A0 Holtt,

HIAES 24 279N E 145 20] 24

i)
ot
4r
ofN
HE
>
o
o
ofx
Y
ol
&
)
)
=
Ao -
H
ol
rir
0

Coro R 2 A

31 Z2(100.0), E7|E(44.1), T2 (21.6) 50| =&
719 =5 YESITh 5713 ol A= 14 7<to] T
B AL 7T 2(73.8), OFZFAT L (65.1), 0] 3(19.0)
Y &0 & 7|7t =3Itk S| G A = 11ERT
o] ZRI= I oAU (37.6), HTZ(7.5), BHO]
£(75) 59 w2 & 7o &7t =A A E oY 24
Z712k 57190 v A EES] 710 =7 A Y
ST 24 AAPE ARG EA A S 27]9H 5717 %
ARG E BYloH $7| 82 448 A SR 4
+ GojR= B S Uerich £713 90 vlsf 2719
Z7190] 15-1.64] =2 A 0 F BAE] I TH(Table 5).
AN B EE 7HsT 4 = AR A BFA| =
£ S BHEE 24 T 1087HA= A&2 Q0 ek
M0 & Qlsf Y2 by go] EQFg st 10 o] 2
FE A o2 4R o] g tE]of Ttk
SIS 4= ATt ok, 24 AxPE A ES

¢

4 o

AL A rlr o ok

p

=
[¢)
= 79 Aol 7k § 93k gloka F71%o] thas
o

=
ARE FEY BHAHE YU T

19 34.1%, =719 25.0%, 37]F 37.0%=

N

o
=)
N
N
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N

Table 5. Actual urbanization index by period of WCS establishment

The year of establishment of the WCS Total
Early stage (<Syears) | Middle stage (<10years) | Late stage (10years <)
Survey area (m?) 225 225 225 675
No. of releve 9 9 9 27
No. of species 88 84 81 166
Mean no. of species 20.8 20.9 19.3 20.3
No. of naturalized plants 14 14 11 24
Actual urbanization index 0.0000269 0.0000282 0.0000180 0.0000140
Relatively urbanization index 1.5 1.6 1 0.8

No. of species No. of naturalized plants
6t

N [ ]
L 4t
2t

Middle stage

Early stage Late stage Early stage

Middle stage T stalle

Actual urbanization index

D T

° 0.0000 }

o T E lj FL

Early stage Middle sta

Figure 3. Comparison of variations in plant species composition by period of WCS establishment using ANOVA
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Table 6. Dormancy forms of plant species by period of WCS establishment

Perennial Annual
Dormancy form
Ch G H H,G | HH M | MM N Th | Th(w) | Th,Th(w) | HH(Th)
No. of
Early stage species 6 9 15 1 - 5 16 6 10 18 1 1
(<5years) -
Ratio (%) | 6.8 | 102 | 17.1 1.1 - 57 | 182 | 68 | 114 | 205 1.1 1.1
) No. of
Middle stage species 8 8 21 1 1 4 12 8 9 9 1 2
(<10years) -
Ratio (%) | 9.5 9.5 | 25.0 1.2 12 48 | 143 | 95 | 10.7 10.7 12 2.4
No. of
Late stage species 6 8 11 - - 3 14 9 12 17 1 -
(10years <) -
Ratio (%) | 7.4 99 | 13.6 - - 37 | 173 | 11.1 | 148 | 21.0 12 -
FOIT QT TR NBF THuIE 271G 307%, Sk ol BHEE] E%o] A2 A= 1A
7178 28.6%, 71 32.1% 2% LWE{TH(Table 6). & o] Z2 U2 AlAFolH, 7]& Aol A Aee
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AU 7 wAe] FFol A& 02 ek 9] 17 =g E-71<99], 8(1), 7-26.
A b do] F2 A o7 SRIE oY, o]F 2= 7 Kim MS. 2005. The existing conditions and problems of
Ao ALrt ol AF o2 -y H A4 3k | ecological corridor in Korea: focusing on planting
A= AFS HAT 2 AE 4P W B & species. J. Korean Env. Res. & Reveg. Tech, 8(1),
4 A& FHdul= GRbA Q] Ho] e vha At 7-26.
o] H3lo o]z & Ao M AHAIFS 2ot & A, 237, L.GF, T oA BV 2
AR ZAR S7E AR 0| R Aol Y2 vl o171, AU, Ug-2. (2016). -2t 23
Ao g HEt A du 2EAE FA &= A A BEI R AR . SRS,
EAE 371 22 Mo e 2 & A9 ArTe 34(2), 63-72.
2= 85| F517] ojE Yo 5 Ht A7) o] Kim MH, Cho KJ, Oh YJ, Yang DW, Lee W], Park SK,
1 Ee 2AHEA 0] 5 Bk Choi SK Eo JU, Kim MK, Na YE. 2016. Life form

FF AT A= AN A A Teje o] BEl TR and naturalization characteristics of naturalized
9] Z}A& Q1 Ho] EEL Weflst= 2.Qlof th st vk plants in upland fields of South Korea. Korean J.
o] o]Foj o} 5}, Hr} H A& Q1 AR A A3} 2 Environ. Biol., 34(2), 63-72. https://doi.org/10.
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Appendix. The list of plant species according to the period of wildlife crossing structure (WCS) establishment (value; r-NCD)

The year of establishment of the WCS

Scientific name / Korean name Early stage | Middle stage | Late stage Total Dog)nr:lrxfcy
(<Syears) (<10years) (10years <)

Erigeron annuus (L.) Pers. 772" 100.0 73.8 7.5 65.7 Th(w)
Artemisia indica Willd. & 68.6 100.0 70.3 100.0 Ch
Pueraria lobata (Willd.) Ohwi 3] 0.7 0.5 100.0 16.7 Ch
Opli‘%inégiﬂu%dulat;folius (Ard.) Roem. & Schult. 118 48 963 39 H
Zoysia japonica Steud. Z+T] 60.8 0.8 10.3 H,G
Trifolium repens L. 7| & 44.1 5.6 11.8 Ch
Lespedeza bicolor Turcz. A2 359 6.3 5.7 16.5 N
Kummerowia stipulacea (Maxim.) Makino 5152 333 6.3 0.7 11.7 Th
Chionanthus retusus Ldl. & Paxton O] U5 28.8 3.8 MM
Ampoh}l;zcsz};;[iniﬁt%bracteam subsp. edgeworthii (Benth.) H. 2.1 132 15 207 Th
Equisetum arvense L. 27| 26.1 15.9 29 16.7 G
Conyza canadensis (L.) Cronquist 2" 21.6 2.1 3.6 8.7 Th(w)
Stellaria aquatica (L.) Scop. 4]"HZ% 183 29 4.7 Th(w)
Bromus japonicus Thunb. ZHA 7 2] 17.0 2.1 7.2 9.4 Th
Clematis apiifolia DC. AF9]2 %k 14.7 43 4.6 N
Younﬁigl égi(inica subsp. elstonii (Hochr.) Babc. & Stebbins 10,5 29 31 Th(w)
Robinia pseudoacacia L. OF7FA L5 65.1 37.6 29.7 MM
Lespedeza cuneata (Dum. Cours.) G. Don. H]>8] 0.7 55.6 29 15.7 H
Salix pierotii Miq. ¥ =5 5.9 52.4 153 MM
Indigofera bungeana Walp. 2oz 423 6.5 12.5 Ch
Arenaria serpyllifolia L. ¥WS-0]Z}2] 2.6 19.8 5.8 Th(w)
Oenothera biennis L. @9ro] 2" 2.6 19.0 7.5 11.0 Th(w)
Coreopsis lanceolata L. 257 =+" 15.1 6.5 6.1 H
Sorghum halepense (L.) Pers. A 2]oF= A 14.8 24 H
Poa trivialis L. £ Zo1& 13.8 23 H
Potentilla fragarioides L. A2 13.2 22 Ch
Veronica arvensis L. A7 &g=" 59 10.6 49 Th(w)
Humulus japonicus Siebold & Zucc. SHIE = 5.9 2.1 80.3 21.9 Th
Achyranthes bidentata var. japonica Miq. 2155 0.5 452 7.0 H
Celtis sinensis Pers. U5 1.0 24.4 43 MM
Castanea crenata Siebold & Zucc. W5 21.5 2.6 MM
Commelina communis L. 3= 0.7 2.1 17.9 5.6 Th
Morus alba L. 5 5.2 16.1 5.0 MM
Rosa multiflora Thunb. 2 L5 0.5 12.9 24 N
Corylus heterophylla Fisch. ex Trautv. 7] 11.8 14 M
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Appendix. Continued

The year of establishment of the WCS
Scientific name / Korean name Early stage | Middle stage | Late stage Total Do?:ﬁcy
(<5Syears) (£10years) (10years <)
Phr?/_ma Iéptostachya var. oblongifolia (Koidz.) Honda 08 115 24 G
&
Albizia julibrissin Durazz. AU 10.8 1.3 M
Miscanthus sinensis Andersson A 3.9 7.1 9.7 8.3 H
Pinus densiflora Siebold & Zucc. AU 2.3 2.1 7.2 4.6 MM
Pte;;c(lz[z}.n ;ggﬁzgﬁ ;?r. latiusculum (Desv.) Underw. 03 05 57 19 G
Rubus parvifolius L. 545 7] 0.7 0.8 3.6 1.7 N
Metaplexis japonica (Thunb.) Makino B}57}2] 26 8.5 29 5.6 G
Pinus strobus L. ~2E 2B AE 8.5 0.8 22 3.8 MM
Duchesnea indica (Andr.) Focke H1&7] 6.9 0.5 0.7 24 Ch
Spir—]i—e%_ ﬁngbﬁa var. simpliciflora (Nakai) Nakai 95 6.5 46 N
Cre]z)l]cggr;ﬁn; ]dentlculatum (Houtt.) Pak & Kawano 0.5 6.5 14 Thiw)
Acer palmatum Thunb. THE-LH-5 4.9 5.7 2.8 MM
Elymus tsukushiensis Honda 7}|'2 0.5 2.9 0.8 Th(w)
Carex lanceolata Boott 1S AFZ 0.5 2.9 0.8 H
Poa sphondylodes Trin. 2ZO+& 0.5 2.9 0.8 H
Miscanthus sacchariflorus (Maxim.) Hack. S A} 24 22 1.3 H
Alnus firma Siebold & Zucc. AP 2.2 7.8 22 24 M
Leonurus japonicus Houtt. 2] 5.2 0.7 22 0.7 Th(w)
Salix chaenomeloides Kimura S 2.1 1.1 0.9 MM
Torilis japonica (Houtt.) DC. AFAFR} 2.6 1.1 0.9 Th(w)
Styrax japonicus Siebold & Zucc. WS- 0.3 1.1 0.3 MM
Ulmus parvifolia Jacq. F=545 0.3 1.1 0.3 MM
Lactuca indica L. 1154 7] 0.5 0.7 0.3 Th,Th(w)
Phytolacca americana L. 0] =-A}2] 5 2.6 0.7 0.8 G
Galium spurium L. ZHE =2 2.6 0.7 0.8 Th(w)
Arabis glabra (L.) Bernh. Z | U-E 0.7 0.7 0.3 Th(w)
Hemistepta lyrata Bunge A 7}] 0.7 0.7 0.3 Th(w)
Sicyos angulatus L. 7FA| 8} 0.3 0.7 03 Th
Festuca arundinacea Schreb. 7] 2] &' 1.0 8.5 2.5 H
Oxalis corniculata L. 2015t 6.9 5.6 3.7 Ch
Dioscorea polystachya Turcz. O} 0.7 4.8 1.4 G
Quercus acutissima Carruth, 4352 U5 23 2.1 14 MM
Cre[_a;’déa];tmm sonchifolium (Bunge) Pak & Kawano 26 05 0.8 Thew)
B= o
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Appendix. Continued

The year of establishment of the WCS
L - Dormancy
Scientific name / Korean name Early stage | Middle stage | Late stage Total form
(<Syears) (<10years) (10years <)

Zanthoxylum schinifolium Siebold & Zucc. AFZ U5 2.0 0.5 0.7 M
Populus % tomentiglandulosa T. B. Lee <A L5 13 0.5 0.5 MM
Bidens fiondosa L. 0] =-7FafAl] " 0.7 0.5 0.3 Th
Poa pratensis L. - XEOE" 0.7 0.5 0.3 H
Quercus mongolica Fisch. ex Ledeb. A2 U5 0.3 0.3 0.2 MM

Other Occurring Species(Species appearing once by period of WCS establishment; Scientific name Korean name r-NCD, Dormancy
form): Early stage — Liriope platyphylla F. T. Wang & T. Tang W25 9.8 1.3 G, Vicia sativa L. Y23 8.8 1.2 Th(w), Ziziphus jujuba
Mill. SUF 7.8 1.0 MM, Euonymus alatus (Thunb.) Siebold SHFUE- 6.5 0.9 N, Rubus coreanus Miq. B-2AE7] 5.9 0.8 N,
Ambrosia trifida L. S EQH A Z1 3.3 0.4 Th, Taraxacum officinale F. H. Wigg. AFUE|t 2.6 0.3 H, Viburnum dilatatum Thunb.
AR 2.0 0.3 M, Festuca ovina L. 7198 2.0 0.3 H, Malus floribunda Siebold ex Van Houtte ZZAIZFLFE- 2.0 0.3 M, Persicaria
perfoliata (L.) H. Gross ™ =2]8]% 2.0 0.3 Th, Prunus jamasakura Siebold ex Koidz. WU 2.0 0.3 MM, Vicia hirsuta (L.) Gray Af
&5 2.0 0.3 Th(w), Pennisetum alopecuroides (L.) Spreng. 5213 2.0 0.3 H, Sorbus alnifolia (Siebold & Zucc.) K. Koch L5+
2.0 0.3 MM, 4juga decumbens Thunb. 532 1.0 0.1 H, Bothriospermum tenellum (Hornem.) Fisch. & C. A. Mey. 224t0] 1.0 0.1
Th(w), Rhododendron yedoense f. poukhanense (H. Lév.) M. Sugim. AF&82& 1.0 0.1 N, Cerastium fontanum subsp. vulgare (Hartm.)
Greuter & Burdet U E=W-E 1.0 0.1 H. Viola mandshurica W. Becker A2 1.0 0.1 H. Ligustrum obtusifolium Siebold & Zucc. 5
ZUE 1.0 0.1 M. Cornus controversa Hemsl. U5 1.0 0.1 MM, Lysimachia clethroides Duby 27X~ 1.0 0.1 G, Helianthus
tuberosus L. S T]" 0.7 0.1 G, Carex japonica Thunb. 7§ R ¥ 2] AF2 0.7 0.1 H, Carex neurocarpa Maxim. 0] ALz 0.7 0.1 H,
Eupatorium japonicum Thunb. 52U= 0.7 0.1 G, Digitaria ciliaris (Retz.) Koeler H}20] 0.7 0.1 Th, Carex heterolepis Bunge AH]
EAFZ 0.7 0.1 H, Potentilla freyniana Bornm. A| Q¥ A| 2L 0.7 0.1 Ch, Rorippa palustris (L.) Besser £2:0]% 0.7 0.1 Th(w), Persicaria
hydropiper (L.) Delarbre o3 0.7 0.1 HH(Th), Hieracium umbellatum L. Z¥ Y& 0.7 0.1 H, Mazus pumilus (Burm. f) Steenis F5
21 0.7 0.1 Th(w), Coreopsis tinctoria Nutt. 71X 2 0.3 0.04 Th, Th(w), Middle stage — Luzula capitata Kom. % 25} 4.8 0.8 H, Rumex
acetosa L. 59 4.8 0.8 H, Vicia tetrasperma (L.) Schreb. QA 7| &+ 4.8 0.8 Th(w), deschynomene indica L. AFHZ 4.8 0.8 Th,
Dactylis glomerata L. 22| 2.1 0.3 H, Salix koriyanagi Kimura ex Goerz 7|¥& 1.9 0.3 N, Larix kaempferi (Lamb.) Carricre Q-
AZUIE 1.6 0.3 MM, Lespedeza maximowiczii C. K. Schneid. =48] 1.6 0.3 N, Amorpha fiuticosa L. ZA|BIRE]7 0.8 0.1 N,
Festuca parvigluma Steud. 71 2|2 0}A4] 0.8 0.1 H. Betula dahurica Pall. 8245 0.8 0.1 MM, Hydrocotyle sibthorpioides Lam.
1]2}o] 0.8 0.1 Ch, Rumex crispus L. 2212017 0.5 0.1 H, Setaria viridis (L.) P. Beauv. 730}& & 0.5 0.1 Th, Persicaria thunbergii
(Siebold & Zucc.) H. Gross 120}+2] 0.5 0.1 HH(Th), Carex aphanolepis Franch. & Sav. ZAF% 0.5 0.1 H, Juncus decipiens (Buchenau)
Nakai ZZ 0.5 0.1 HH, Rubia argyi (H. Lev. & Vaniot) H. Hara ex Lauener & D.K. Ferguson Z-5410] 0.5 0.1 G, Cudrania tricuspidata
(Carriére) Bureau ex Lavallée FLAE UL 0.5 0.1 M, Fraxinus rhynchophylla Hance Z3 U5 0.5 0.1 MM, Rubus crataegifolius
Bunge AFE 7] 0.5 0.1 N, Cyperus difformis L. 2%-5AY 0.5 0.1 HH(Th), Convallaria keiskei Miq. 2%-&Z 0.5 0.1 G, Pinus
koraiensis Siebold & Zuce. AU 0.5 0.1 MM, Artemisia japonica Thunb. AH]& 0.5 0.1 H, Plantago asiatica L. 2730] 0.5 0.1 H,
Aster scaber Thunb. 23] 0.5 0.1 G, Carex breviculmis R. Br. JA}% 0.5 0.1 H, Platycladus orientalis (L.) Franco <% U-5 0.5 0.1
M, Cyperus nipponicus Franch. & Sav. F2485AY 0.5 0.1 Th, Lagerstroemia indica L. 855 0.3 0.04 M, Late stage —
Chenopodium album L. §OF5= 6.5 0.8 Th, Elymus ciliaris (Trin.) Tzvelev <871 6.5 0.8 Th(w), Tagetes minuta L. Trp=+o}A|H]
3.6 0.4 Th, Boehmeria nivea (L.) Gaudich. A& 3.6 0.4 Ch, Prunus serrulata var. pubescens (Makino) Nakai ZrE S L} 32 0.4
MM, Fallopia dumetorum (L.) Holub B &= 2.9 0.3 Th, Paederia foetida L. A 25 2.9 0.3 Ch, Trigonotis peduncularis (Trevir.)
Steven ex Palib. Z1}2] 2.9 0.3 Th(w), Lindera obtusiloba Blume AJ 73U 2.9 0.3 N, Rubus oldhamii Miq. 7] 2.9 0.3 N,
Microstegium vimineum (Trin.) A. Camus W T2 H} 2§ o] A 2.5 0.3 Th, Campsis radicans (L.) Seem. U] =% 435} 2.2 0.3 MM,
Toxicodendron vernicifluum (Stokes) F. A. Barkley U5 1.1 0.1 MM, Agrimonia pilosa Ledeb. A A1 U= 1.1 0.1 G, Ambrosia
artemisiifolia L. S} A& 0.7 0.1 Th, Bidens pilosa L. AF=7|8¥H=" 0.7 0.1 Th, Quercus aliena Blume ZHFU-E- 0.7 0.1 MM,
Stephanandra incisa (Thunb.) Zabel =55 0.7 0.1 N, Cleistogenes hackelii (Honda) Honda tJA & 0.7 0.1 H, Stellaria media (L.)
Vill. B2 0.7 0.1 Th(w), Carex leiorhyncha C. A. Mey. AF80JALZ 0.7 0.1 H, Chelidonium majus var. asiaticum (H. Hara) Ohwi
71%-% 0.7 0.1 Th(w), Dunbaria villosa (Thunb.) Makino ©]-%-3 0.7 0.1 G, Hemerocallis fulva L. ¥32] 0.7 0.1 G, Lophatherum
gracile Brongn. Z3HZ 0.7 0.1 H, Smilax china L. 0@ 0.7 0.1 N, Torilis scabra (Thunb.) DC. A2} 0.7 0.1 Th(w)

"Naturalized plants



