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Abstract: Upland fields are characterized by dry environments, a high degree of
disturbance by farming practices such as double-cropping, and a high diversity of
crops compared to other field types. This study focused on the floristic composition
and characteristics of upland fields in South Korea. Flora surveys were conducted in 36
areas in nine provinces at two times (June and August) in 2015. The results showed that
the vascular plants in the upland fields in South Korea included 532 taxa, containing
100 families, 322 genera, 483 species, nine subspecies, 37 varieties, one form, and two
hybrids. Among the 100 families, Asteraceae was the most diverse in species (75 taxa),
followed by Poaceae (68 taxa), Fabaceae (34 taxa), Polygonaceae (21 taxa), Rosaceae
(19 taxa), and Liliaceae (17 taxa). Based on the occurrence frequency of each species,
Acalypha australis L. (100%), and Artemisia indica Willd. (100%) were the highest,
followed by Humulus scandens (Lour.) Merr., Rorippa palustris (L.) Besser, Conyza
canadensis (L.) Cronquist, Erigeron annuus (L.) Pers., Lactuca indica L., Commelina
communis L., Digitaria ciliaris (Retz.) Koeler, Echinochloa crus-galli(L.) PBeauv., Cyperus
microiria Steud., and Oxalis corniculata L. The biological type of upland fields in South
Korea was determined to be Th-Rs-Ds-e type. Rare plants were found in 11 taxa: Taxus
cuspidata Siebold & Zucc, Magnolia kobus DC, Clematis trichotoma Nakai, Aristolochina
contorta Bunge, Buxus sinica (Rehder & E.H.Wilson) M.Cheng var. koreana (Nakai
ex Rehder) Q.L.Wang, Melothria japonica (Thunb.) Maxim, Mitrasacme indica Wight,
Lithospermum arvense L., Carpesium rosulatum Miq., Allium senescens L., and
Pseudoraphis sordida (Thwaites) S.M.Phillips & S.L.Chen. Ninety-seven taxa contained
naturalized plants composed of 24 families, 68 genera, 97 species, one variety, and one
form.The urbanization and naturalization indices were 30.5% and 18.4%, respectively.
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T}H(Kim et al. 2016).
57370l 2dsh=
2zo] ol Y= woll A =iollA 57
A AE (xR BE A9 T2 A #E UE
o] tfFE-Eo]tt (Ryang 1971; Lee 1988; Kang et al. 1992;
Seo et al. 1994; Ahn et al. 1995). & 212 &] AE/4E F4
o2 £ou A= ZHE (Lee et al. 2014a, 2014b; Kim et
al. 2015a; Song et al. 2015; Im et al. 2017), 2| %2 (Ryang et
al. 1984; Choi et al. 2009; Oh et al. 2014; Hwang et al. 2014;
Seong et al. 2015; Kim et al. 2015b) AT ol o]Fo
o, HA=r-g o2 H A (Kim et al. 1992; Lee et
al. 2015)= ¢ A2 A7goloh =g T A2 A4 o
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wlolel 9 AAA] 5 cheke 71%E Sk Ue(Tim

and Jolly 1994; Altieri 1999; Marshall and Moonen 2002).
2 Ao A=S d o= ohefet i 250 H2t

A YEETE ofuet 7} A2 9F Akl Qe 1 FHE

(L5, BAAE )l EFskE 4120 Py e Falst

2 7t = 429 F 364
Aro 2 st (Table 1). 7+ A4
Bhd & Sl ASH
A7gstelet. i 22
thEA dut o= o
AR = 20~35B 2] F

= A A 2HE e 716
MNE & 3470 22 o] A= ATt (Table 1). 2AE 2A]
F 7FS Eol Al E= AEe e ERE AH A 5
ARSHAl &, 15, B 0 & A Ve,
AE4d 2AR= 20159 693 8E F 22| RYSEAATL
A ARG AAE B RE gy FAA] W7, T
g 2= Ao S AESS Sete s Eelsto
S5k AR Aol A mlEAE AE2 WY Ee A
2 ZYGoto] AAH oA AEEFT (Lee 1980, 2003; Lee
19962, 1996b; Park 2009)= ©]-85te] 5753l aL, 3+
W =2 7R SFAE 55 (Korea National Arboretum
2017) ¥ =7tR S84 EES (Korea National Arbore-
tum 2016)2 7|2 & F7|5IHh 2Ht A=Fo ALY
¥ (life form)-= Raunkiaer (1934)2} Numata (1970)<] 1
Moz S AEFoll 28519 Lee (1996b)7F AR &
W, MAT (P17, A BE), B8dos 78
ste] Aottt ASHAIR O] B2, Sz S, 715hA7]
= A7MEFTAA A EAI AR (www.nature.go.kr) = 715
S =2 59t} A 8}A] 4= (Urbanization index)+= Yim and
Jeon (1980)°] A|AITH W, A3 (Naturalization index)
- Numata (1975)7} A A1 & o]-8-5ho] A shaich
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Table 1. Cultivated plants in the upland fields in each study region

Region

No. of
fields

Cultivated plants

Gyeonggi-do

25

15 cultivated plants: Allium fistulosum, Arachis hypogaea, Brassica rapa subsp. pekinensis,
Capsicum annuum, Cucurbita moschata, Dioscorea polystachya, Glycine max, lpomoea batatas,
Juglans regia, Perilla frutescens var. japonica, Platycodon gradiflorus, Raphanus sativus, Solanum
tuberosum, Solanum tuberosum, Zea mays

Gangwon-do

20

10 cultivated plants: Angelica gigas, Brassica rapa subsp. pekinensis, Capsicum annuum, Glycine
max, Perilla frutescens var. japonica, Platycodon gradiflorus, Raphanus sativus, Sesamum indicum,
Solanum tuberosum, Zea mays

Chungcheongbuk-do

20

12 cultivated plants: Brassica rapa subsp. pekinensis, Capsicum annuum, Cucurbita moschata,
Glycine max, Perilla frutescens var. japonica, Platycodon gradiflorus, Raphanus sativus, Rubus
coreanus, Sesamum indicum, Solanum melongena, Solanum tuberosum, Zea mays

Chungcheongnam-do

20

10 cultivated plants: Arachis hypogaea, Brassica oleracea var. capitata, Capsicum annuum,
Glycine max, l[pomoea batatas, Nicotiana tabacum, Perilla frutescens var. japonica, Pisum sativum,
Sesamum indicum, Zea mays

Jeollabuk-do

35

16 cultivated plants: Allium fistulosum, Arachis hypogaea, Brassica rapa subsp. pekinensis,
Capsicum annuum, Citrullus vulgaris Schrad., Glycine max, lpomoea batatas, Morus alba, Nicotiana
tabacum, Perilla frutescens var. japonica, Raphanus sativus, Rubus coreanus, Solanum tuberosum,
Sorghum bicolor, Vigna radiata, Zea mays

Jeollanam-do

28

10 cultivated plants: Allium fistulosum, Arachis hypogaea, Brassica rapa subsp. pekinensis,
Capsicum annuum, Cucurbita moschata, Glycine max, lpomoea batatas, Raphanus sativus,
Sesamum indicum, Solanum melongena

Gyeongsangbuk-do

27

7 cultivated plants: Brassica rapa subsp. pekinensis, Capsicum annuum, Glycine max, lpomoea
batatas, Sesamum indicum, Setaria italica, Vigna angularis

Gyeongsangnam-do

26

9 cultivated plants: Arachis hypogaea, Brassica rapa subsp. pekinensis, Capsicum annuum,
Glycine max, [pomoea batatas, Perilla frutescens var. japonica, Sesamum indicum, Setaria italica,
Zingiber officinale

Jeju-do

21

7 cultivated plants: Allium fistulosum, Allium sativum, Brassica oleracea var. capitata, Dactylis
glomerata L., Panicum miliaceum, Raphanus sativus, Solanum tuberosum

Urbanization index (%)

ZS YEPHTE A3HA] 7] (Introduction period)+= 17] (RS

= (Number of naturalized plant taxa in the survey area)/ 0]%~19219) 27] (1922d~1963) ¥ 371 (1964 ~&
(Total number of naturalized plant taxa in the country) X 100 A )= TES5HTt

Naturalization index (%)

= (Number of naturalized plant taxa in the survey area)/

(Total number of vascular plant taxa in the survey area) x 100 * ==
_ i} 1. Al AL
ASHe 55 (Naturalized index)2 1~56 522 F523 n=e
4 A} (Kariyama and Kobatake 1988). 1.5 3= 3]st A= ZAF A3 TEAES 1007 3225 483F 9°F
wESIL, 252 HAH OB FHSIL, 35 a2 e F T 37T 13 28T LR F SRERTLRE A
Zoh A= WA @3, 45 HS HAH LR FAES) Th(Table 2). & A} s A=S difez & A9t
U Al B seEe 2 22shal Al B AR R E ZARRE T4 (466427, Kim ef al. 2019a)
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Table 2. The number of vascular plants by taxonomic category in the upland fields in each study region

Region Family Genus Species Subsp. Variety Forma Hybrid Total taxa
Gyeonggi-do 60 169 227 5 17 1 - 250
Gangwon-do 50 113 121 6 13 - - 140
Chungcheongbuk-do 64 160 201 5 14 1 - 221
Chungcheongnam-do 63 168 214 6 17 - - 237
Jeollabuk-do 57 157 195 5 16 - 1 217
Jeollanam-do 58 169 21 5 17 - - 233
Gyeongsangbuk-do 52 132 147 4 1 - - 162
Gyeongsangnam-do 51 118 138 6 12 - - 156
Jeju-do 65 172 207 7 16 - 1 231

Total 100 322 483 9 37 1 2 532

Q

I} 1= (3897, Kim et al. 2019b) R} =2 =0T
=2} T4-of| H|sto] Wofli= vhafet 2HEo] AfuiE]ar Q)

ol

o, o]efet chopet A2-L Tl AABHE fEshL
AipA o 2 thefet AEEo] & Ao 29 Ao=
wodh o2 YEEFIOIAE Nam et al. (2019)= 2t
= 7 thd/do] Anle] fdel = nxltk= A
S BT Lee et al. (2015)-2 A= & H2H2] &2 X
A A3 F 507 375w R HASA, ol B 24

AvETt 1578770 B A2 $Eolth ol A=
ZAL T E O] zLolof| &gt A SR Lee et al. (2015)E 2t
o] A= Sl T A il @t AlETE £

Aelela, B GARAE BE B WE JARe 2g

ol
ol
£

d

T RS AHEH 513 (Asteraceae) 7F 7}
FH2 7SEFT(14.1%)S A5, o R Wt
(Poaceae) 7} 68E T+ (12.8%) 22 =7 UElHoH, &
7} (Fabacae) 34+ (6.4%), PF &3} (Polygonaceae) 21
HE2T(3.9%), 207} (Rosaceae) 19577 (3.6%), B}
(Liliaceae) 172t (3.2%), A2t} (Brassicaceae) 2F AF
Z3}(Cyperaceae) 7} 2V} 16571 (3.0%) &2 LEFSITE
(Table 3). & 22| o] gt thE Aol A= =8kt =
2 H&2 &dotE o7 BT (Kim et al. 1992;
Oh et al. 2014; Lee et al. 201S; Seong et al. 2015). Seong et al.
(2015)2 2=l Agle] =kt 71 gol Edst=
Ao g2 Hstgleh AAIA F A7 B =9 -9l
L gy} v wate] At o & 435 342 7] 7] wffo
Wity Wo] SdsH= A0 7 BT QT (Ha et al. 2014;
Kim et al. 2018, 2019b).

Table 3. The family composition of vascular plants in the upland
fields in South Korea

Family name No. of taxa Ratio (%)
Asteraceae =5t} 75 14.1
Poaceae H1t 68 12.8
Fabaceae 21}t 34 6.4
Polygonaceae OFC| 1t 21 3.9
Rosaceae 0|1t 19 3.6
Liliaceae &t 17 3.2
Brassicaceae &JAtstt 16 3.0
Cyperaceae Atz=1} 16 3.0
Caryophyllaceae A=1t 12 2.3
Convolvulaceae H|Z1t 1 2.1
Euphorbiaceae CH=1t 10 1.9
Solanaceae 7tX|z} 10 1.9
Others 223 41.9

Total 532 100
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Appendix 1). thHx 0 2= G, £50|E, U=, 7|
Wz, G, FoE, vhgo], E17t 97.2%, 28 E
At 94.4%, "HoTRt 91.7%, 18|15, Fol, 785, &, 5
S, FHrEgol 7t 88.9%, v o], AHE, Wol, gz
7} 86.1%, NAH, 115, SHh7 &, SE70Y, oA Eo]
83.3%, 94175, &7, 57, nl=7heAbe, AglE
&7} 80.6% = =] LFEFATY. Lee et al. (2015)-2 & 72}4]
of $H5t= 491 10852 HEgol, 28]5, 7hE, Pk,

£5H0)E, 51, Az, FHVHEE, Fol, A &
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B[

p R [ ¥

o8 Hsyleh & ZAReL vl s, vhgo], 7iE,
o|F, 57} SL5HA A9 109]ell -5t = A
2 UEPRTE Lee et al. (2015) 2] A3t} F3igt 20| &
R F2 B XA A] 100% EFH TS LER £50]
of. thaAy AlEQl &2 Mo s East SdVIET}
=5 542 YRoA = A&H oz Bart o] Fo|A
A EFA NIt A o2 vopx] Avts whohET: o

23} 227t ol A} ol WA 4B $HOE of
oA, MR WEN WEAY 52 Feolt ZEn
the A2A), o7 502 Pel7t ol H A7) e

A o] wAgu) o] B3] ol

E(Th)©] 25257 (47.4%)
H, 20 & HHA]FA= (H)

Table 4. The list of vascular plants with an occurrence frequency
of greater than 90% in the upland fields in South Korea

Occurrence

Scientific name (Korean name)
frequency (%)

Acalypha australis L. (THZ) 100
Artemisia indica Willd. (%) 100
Humulus scandens (Lour.) Merr. (EHAE2) 97.2
Rorippa palustris (L.) Besser (£20(|2) 972
Conyza canadensis(L.) Pers. (Yx) 972
Erigeron annuus (L.) Pers. FHY=x) 972
Lactuca indica L. (¥ 1St 71) 97.2
Commelina communis L. (£ 2|&E) 972
Digitaria ciliaris (Retz.) Koeler (H}Z0]) 972
Echinochloa crus-galli(L.) P.Beauv. (E1|) 97.2
Cyperus microiria Steud. (S-S AL 94.4
Oxalis corniculata L. (40} 91.7

89 (16.7%), ZEAAE (M, MM, N) 7255 (13.5%),
A ZEAE(G) S7TEF(10.7%), A EAE(Ch) 24557
(4.5%), TR A E (HH) 985 (1.7%) =22 L
EFATH(Table 5). THAAS A B2 2802 F+t (52.6%) 0.2 &F
7322 YRS AR O E ZARSE OE Fd3E U
ebch (Ryang et al. 1984; Hwang et al. 2014; Oh et al. 2014;
Lee et al. 2015; Im et al. 2017). LRFH 02 2HZ0] AufE]
1 Q= AR YR GagAES] vlgo] =A Y
EfR|RE A2 5ol o]Ro]27] ¢ A WHell=
AlZte] Zgate]] whet thd A5 9] H-&o] =otbXIth(Ha
et al. 2014; Kim et al. 2018). 32 591 = &A= ddAY
A1E9] H]go] X5 775 A darAlEoe] thd
A B2 2] Hr}(Kang et al. 2003; Kim et al. 2010; Shim
et al. 2015). = ZAPIA LePd =2 thdAA =9 vl&
2 774 57449 BG4S e = TE} EEAES X
oAl ZARE Avtety wekdh o2 53] 591
Hlwoto] i o=z A x|zt AotA] o= T
e 2 ZA F AR HE 52 A AE HE

(58.6%)= LEFHTH (Kim et al. 2019a).
HAY F A5t7]1#2 Aot A4
Al

=4 ¢l BYstE Ry 8=

rl

o

o] ZA3} Tt (Table 6). AFE7| -2 EWHTH Ax 7|
o] glo] F&of o} A FHol FTA7t Hoj# HAS
£ TEAEY (Dy)2 7H] AlEo] 25187 (64.5%) 2
2 7P B, the o R AL 7PEA TR Fe B
EAIE 7HA] 2 §lof vigtolut Zof| ool 47| At == &
ALY (D)2 7H] AEo] 11927 (22.4%)= AHA]
Sh= Ao 2 SRIE QI (Table 7). T 7HA] AL L 3
NAEe 2THY] AR L 2B F(11.7%) 22 LFERE
o} ol2fgt Ay diH o R H A Q1 4HH (8.1%, Kang

J

E

=]

Table 5. Dormancy form of vascular plants in the upland fields in South Korea

Perennial Annual
Dormancy form*
G H Ch N MM HH HH(Th, Thyw) Th Thw
No. of taxa 57 89 24 38 36 9 21 146 85
Ratio (%) 10.7 16.7 45 71 6.8 17 3.9 274 16.0

*Ch: Chamaephyte, G: Geophyte, H: Hemicryptophyte, HH: Hydatophyte, M: Microphanerophyte, N: Nanophanerophyte, MM: Megaphanerophyte, Th:

Therophyte (summer annual), Thw): Therophyte (winter annual)
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Table 6. Radicoid form of vascular plants in the upland fields in South Korea

Radicoid foom* Ri2> Risz R2z Re3wm Rz Raw Rso Rss Rsw Rs  Rs  Rsw Rsw Rso Rss Rw Re R

No. of taxa 5 1 29 1 62 6 2 8 N 356 354 1 2 2 8 1 2 2
Ratio (%) 09 02 b5 0.2 n7 04 15 21 66 665 02 04 04 15 02 04 04

*R1: widest extent of rhizomatous growth, Ra: moderate extent of rhizomatous growth, Rs: narrowest extent of rhizomatous growth, Ra: clonal growth by
stolons and struck roots, Rs: non-clonal growth (monophyte), Ri.2: plant with rhizomatous mutation of Ry and Rz, Rz-3: plant with rhizomatous mutation of Rz
and Rs, Ry Bulb, Rig: Corm, R, Oblique type, Ris): Succulent type, Ry: Tuber, Ry: Vertical type.

Table 7. Disseminule form of vascular plants in the upland fields in South Korea

Disseminule form* Dy D2 Di1a D2 D24 D3 D32 D4 Ds4
No. of taxa 87 2 30 75 26 46 1 262 3
Ratio (%) 16.4 0.4 5.6 14.1 49 8.6 0.2 49.2 0.6

*Dy: disseminated widely by wind or water, D: disseminated attaching with or eaten by animals and man, Ds: disseminated by mechanical propulsion of
dehiscence of fruits, D4: having no special modification for dissemination, Ds: not producing seeds, D12, D14, D24, D32, Ds4: plant with D1 and D2, D1 and Da,
D2 and D4, D3 and D, or Ds and Da.

Table 8. Growth form of vascular plants in the upland fields in South Korea

Growth form* No. of taxa Ratio (%) Growth form No. of taxa Ratio (%)
b 34 6.4 p-ps 6 1.1
b-I 8 1.5 pr 30 5.6
b-p 19 3.6 ps 35 6.6
b-pr 3 0.6 ps-b 5 0.9
b-ps 8 15 r 25 4.7
e 175 329 t 73 13.7
| 58 10.9 t-p 7 13
I-b 8 1.5 eb 19 3.6
p-l 5 0.9 e.p 1 0.2
p 4 0.8 n,r 1 0.2
p-b 5 0.9 t,e 1 0.2
p-e 2 0.4

*P: branched form, b-I: b form with liane stem, b-p: b form with procumbent stem, b-pr: b form with partial-rosette form, b-ps: b form with pseudo-rosette
form, e: erect form, I: liane form, I-b: | form with branched form, I-p: | form with procumbent form, p: procumbent form, p-b: p form with branched form, p-e:
p form with erect form, p-ps: p form with pseudo-rosette, pr: partial-rosette form, ps: pseudo-rosette form, ps-b: ps form with branched form, r: rosette form, t:
tussock form, t-p: t form with procumbent stem, e,b: e and/or b, e,p: e and/or p, n,r: nand/or r, t,e: t and/or e.

et al. 2006) Bt} =11, I3t FAFSEIL (11.6%, Kim et al.
2019a), += 22| (16.7%, Kim et al. 2019b) 2T} W& A0
= UET o] 2§k Axte] oJshd, @A) S-2juhet 57 A

98 el Pt o] 71 B3 Wit o] H44

pil A= 2 T A
AEP2 AFE £719] TH Fo] AT 2-H Y (e)°l
175271 (32.9%), 7171 Wol o I%5 WE= T4

g (t)°o] 73EF(13.7%), 27171 o+ EAlol Z71AY
710127 g2 (1)0] s8EF1(10.9%) 22 =7 Lt

EFATH(Table 8). <= (Kim ef al. 20192) 7} AH& (Kang et
g
al. 2006)° A& = A Ao} FUsHA AHdo] 7H
A vt 2eu 52 A4 EAAE Y= 7
=0 = AR A= TP Y HEo] =2 Ao=E
EF T} (Paik et al. 2009; Kim et al. 2010, 2018, 2019b). w2}
A, evtet & A2z Edohs AEe gy 73
2 Th-Rs-Dye= UEPE 4= ok AtfH o2 537t 447
£ Uetll= = 2R §4 =9 g3 240 URHA

O = Th-Rs-Dy-t (Na et al. 1996; Paik et al. 2009; Kim et al.
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2019b) 0]11 A2 H-Rs-Dy-e (Kang et al. 2006) Q1 A1} H]
W5Ho] TRy Dot W3} H5ge met Ago 2 7
Z3t 57 A9 B4 Uil 2o = mEh

= HeEHo] A sl HAE o= T (Taxus cuspi-
data Siebold & Zucc.), = (Magnolia kobus DC.), |27
(Clematis trichotoma Nakai), —ﬂ‘:g'%%%(Aristolochina con-
torta Bunge), 2] %5 (Buxus sinica (Rehder & E.H.Wilson)
M.Cheng var. koreana (Nakai ex Rehder) Q.L.-Wang), A=}
(Melothria japonica (Thunb.) Maxim), H-S°FHH] (Mitra-
sacme indica Wight), 72 2] (Lithospermum arvense L.), °H
7G| = (Curpesium rosulatum Miq.), T RE (Allium
senescens L.), =TT (Pseudoraphis sordida (Thwaites) S.M.
Phillips & S.L.Chen) 5 11EF°] 2F1=| ATt (Table 9).

o] % U} H|oFR e SefLbe SATA R S

N
—

HEfAln ME

14 AeiAng A== AFE AE 1687
= 5 iﬂ":{]%(Humulus scandens (Lour.) Merr.), o714
(Rumex acetosella L.), 7HA19} (Sicyos angulatus L.), S A&
(Ambrosia artemisiifolia L.), & A= Z]& (Ambrosia trifida

o
AR 2%

riol

Table 9. List of rare plants in the upland fields in South Korea

L), A¥ag=x (Hypochaeris radicata L), 7tA/35= (Lactuca
serriola L.), 1| S # (Solidago altissima L.), U]=1%&-5-3Y 0]
(Symphyotrichum pilosum (Willd.) G.L.Nesom) ‘& & 9+
o] B ARl A SHRIE It (Table 10). o3 el A 2
e Al E2 et A A AR oyt F Ao
dsto] FRIES] Aol JFe & Aotk A
T HA Y= Seuet A=ollA skl gloH,
71 EollA 62Tt 7 W A A e AZo] gl

k.

3) MM E

St g AR o] Ed e A E2 247} 6855 97
T 1HTOR T 8EFRTORE AA EHAE s2=2F
T 5 18.4%E AFAISHITH(Table 11). & 7 2HA]of] & eH
At Ee] hd REAGS A EA I3} 3187
T(31.6%) = 7H wo] Sd5ITH(Table 11). THE2
2 W} 135857 (13.3%) 22 =4 Uehgty, Fate} ap
HEZ3} 247} 627 (6.1%), oF%t AR, A5t ||
Za7} 747 4B H T (4.1%) 02 UERT o2 A2
FRoME =3tte] Azt Eo] 7 Wk, d-d
°] 37.6% (Kim et al. 2019a), == 2|7} 35.0% (Kim et al.
2019b) 2 B Gt T8 SAVET 7HY =2 F8HA
B T2 Tz AYEE Yetshor (97.2%), tho2
22701 (86.1%), P17 AL 2F A= (80.6%), &

Scientific name (Korean name)

Region**

GG GW CB CN JB JN GB GN JJ

Taxus cuspidata Siebold & Zucc. (F=)

Magnolia kobus DC. (&)

Clematis trichotoma Nakai (20| 224)*

Avristolochia contorta Bunge (F|EI2E12)

Buxus sinica(Rehder & E.H.Wilson)

M.Cheng var. koreana(Nakai ex Rehder) Q.L.Wang (3|=)*
Melothria japonica (Thunb.) Maxim. (AH&})

Mitrasacme indica Wight (B{Z0}XHH|)

Lithospermum arvense L. (7§ X|X])

Carpesium rosulatum Mig. (07| ZHHIE)

Allium senescens L. (FH|£Z)

Pseudoraphis sordida (Thwaites)) S.M.Phillips & S.L.Chen (E7%tL)

@)

e}
o} (¢]
e}
(0]
(¢]
O
e}
o}

*Korean endemic plant

**GG: Gyeonggi-do, GW: Gangwon-do, CB: Chungcheongbuk-do, CN: Chungcheongnam-do, JB: Jeollabuk-do, JN: Jeollanam-do, GB: Gyeongsangbuk-

do, GN: Gyeongsangnam-do, JJ: Jeju-do
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Table 10. List of invasive alien plants in the upland fields in South Korea

Floristic features of upland fields

Scientific name (Korean name)

Region*

GG GW CB CN JB JN GB GN JJ
Humulus scandens(Lour.) Merr. (2HAE =) o o ¢ o o o o o o
Rumex acetosella L. (0§7]4=%) ©
Sicyos angulatus L. (7kA|41) o
Ambrosia artemisiifolia L. (THX|Z) o © o © ©
Ambrosia trifida L. (HEAHX|E) o
Hypochaeris radicata L. (Y2 ==X) o o
Lactuca serriola L. (7FAA5) o o © o
Solidago altissima L. (0] F) o
Symphyotrichum pilosum (Willd.) G.L.Nesom (0|=242H0]) e} o
No. of invasive alien plants 6 2 [ 4 4 3 2 2 2

*GG: Gyeonggi-do, GW: Gangwon-do, CB: Chungcheongbuk-do, CN: Chungcheongnam-do, JB: Jeollabuk-do, JN: Jeollanam-do, GB: Gyeongsangbuk-

do, GN: Gyeongsangnam-do, JJ: Jeju-do

Urbanization index (%)

GG GW CB CN JB N

Regions

GB GN I

£ 204 [ I

h a—

=

E 15 4

=}

_O

g 10

=

ER

=]

z

0 T T T T T T T T
GG GW CB CN IB IJN GB GN II

Regions

Fig. 1. Comparison of urbanization index (left) and naturalization index (right) according to regions. GG: Gyeonggi-do, GW: Gangwon-do,
CB: Chungcheongbuk-do, CN: Chungcheongnam-do, JB: Jeollabuk-do, JN: Jeollanam-do, GB: Gyeongsangbuk-do, GN: Gyeong-

sangnam-do, JJ: Jeju-do.

HOLE (75.0%), ZHELE (69.4%), E7E, D9o]Z A
NELE(61.1%) =02 JEFHTH Table 11). & 30l A]
T WE N E ASUEY e 22 ekt Fo SN
7} R1E AR 5F3IT

1 A2 9] AR 4= 30.5% 2 LRE A A
(1.3~14.3%) 9 H|5Fo] =2 7 o2 eIt (You et al.
2003; Lim et al. 2004; Lim and Hwang 2006; You et al. 2009;
Park et al. 2011). TF2 59 9] 57 2]|¢} H|w 5l Holk i}
T 26.3%, = 2 A] 24.8%E Tt 22 S|t TAL
HAE UrolA] TR TASR4-E AHESHA, H7 %
7} 16.5% =2 7V =11, TS0 2 YL 14.6%, =S
I 13.4%, A= 12.8%, AR 12.8%, A2 11.2%,
AAEE 9.0%, FAAEE 8.4%, FLE 6.2% O 2 LIE

N

ok (Fig. 1). & A& AA A& 18.4% = UERSE
om, o]t Ait= A-AHAE ZIASH AAY A
(2.0~4.4%) %} Bl Sko] M9 2 O] AUTH(Lee et al.
2002; You et al. 2003; Lim and Hwang 2006; You et al. 2009;
Park et al. 2011). Th& 73 9] 57 2|2} H|w ol HH v
A 18.2% (Kim ef al. 2019a) 9} H|525}1, = Z2HA] 20.6%
(Kim et al. 2019b) o= W2 <m0l Q. 2 B 7
71271 212%2 7P 941, O 20 2 SAY T 19.8%,
FHET 19.5%, HeHEE 18.4%, F4EE 17.9%, A=
17.7%, 73 EE 17.3%, AP 15.4%, 3L 14.3% +=
© 2 et (Fig. 1).

A= & Ao 2dg AAE F A
H oz 222l 37]9 sfgsts 2ROl

rr

|t

[¢]

SHA717} A

Z 4652 T
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Table 11. List of naturalized plants in the upland fields in South Korea

Family name Naturalized Introcjuction Origin Occurrence

Scientific name (Korean name) degree” period** frequency (%)
Polygonaceae OtC|E1t

Fallopia dumetorum (L.) Holub (F2|4=) 3 1 Europe 194

Persicaria orientalis (L.) Spach (2 0{7) 3 1 Asia (India) 8.3

Rumex acetosella L. (0§ 7|4=H) 3 1 Europe 2.8

Rumex crispus L. (A2]7Z40]) 5 1 Europe 86.1

Rumex dentatus L. (EA2|H0]) 2 1 Asia (Japan) 1.1

Rumex obtusifolius L. (E22|40]) 3 2 Eurasia 278
Phytolacaceae At2|Z 1}

Phytolacca americana L. (0| =X}2|Z) 3 3 North America 472
Molluginaceae A 5Z1t

Mollugo verticillata L. (24 F2) 1 3 Tropical America 2.8
Caryophyllaceae A1Z1t

Cerastium glomeratum Thuill. (RE™LIELLE) 4 3 Europe 50

Silene armeria L. (E2Z0|CHLI=E) 2 1 Europe 2.8

Silene gallica L. (JZ&LxH) 4 3 Eurasia 2.8

Spergula arvensis L. (E710|Xt2]) 1 3 Europe 5.6
Chenopodiaceae HOt31t

Chenopodium album L. (BIH0tE) 5 1 Eurasia 33.3

Chenopodium ficifolium Sm. (Z5H0tZ) 5 1 Europe 75.0

Chenopodium glaucum L. (£|H0tZ) 3 1 Europe 16.7
Amaranthaceae H|S1}

Amaranthus patulus Bertol. (7t=EH|ZE) 5 3 South America 25.0

Amaranthus viridis L. (ZH|Z) 2 2 Tropical America 33.3
Saururaceae A4 X1t

Houttuynia cordata Thunb. (2F2 ) 1 2 Asia (China) 5.6
Cruciferae & Xttt

Brassica juncea(L.) Czern. (3}) 5 1 Southwest Asia 25.0

Lepidium apetalum Willd. (CHEH0]) 3 1 North America 38.9

Lepidium virginicum L. (2CHEH0]) 5 3 North America 41.7

Thilaspi arvense L. (Z'H0]) 3 1 Europe 5.6
Rosaceae 20|}

Potentilla supina L. (ZHAAZ7HH]) 3 1 Europe 33.3

Potentilla supina L. var. ternata Peterm. (570 AA|Z7HH]) 2 3 Europe 1.1
Fabaceae 21}

Amorpha fruticosa L. (ZX|H|M2]) 5 2 North America 5.6

Astragalus sinicus L. (R+2%) 2 1 Asia (China) 2.8

Melilotus suaveolens Ledeb. (IS M2]) 4 1 Asia (China) 2.8

Robinia pseudoacacia L. (OFA|LES) 5 1 North America 22.2

Trifolium repens L. (E7]|&) 5 1 Europe 61.1

-North Africa

Vicia villosa Roth (Bl X]) 2 3 Europe 2.8
Geraniaceae 20|21}

Geranium carolinianum L. (O] =2F{£0]) 2 3 Europe 2.8
Euphorbiaceae C=1}

Euphorbia maculata L. (2EEICH) 4 2 North America 2.8

Euphorbia prostrata Aiton (=2 EEIH) 1 3 Tropical America 1.1

Euphorbia supina Raf. (047 |EHICH) 5 1 North America 44.4
Simaroubaceae AE{L}R 1}

Ailanthus altissima (Mill.) Swingle (7}&LHR) 5 1 Asia (China) 13.9

Malvaceae 0+ 1}
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Table 11. Continued

Floristic features of upland fields

Family name Naturalized Introduction Origin Occurrence
Scientific name (Korean name) degree* period** frequency (%)
Abutilon theophrasti Medik. ({1 &) 3 1 Asia (India) 30.6
Hibiscus trionum L. ($=5}Z) 2 1 Europe 5.6
Malva neglecta Wallr. (<H40[0}<2) 3 3 Eurasia 2.8
Malva parviflora L. (0§ 7|0t2) 1 3 Europe 5.6

Cucurbitaceae gt}

Sicyos angulatus L. (7tA| ) 4 3 North America 5.6

Onagraceae HISZ1
Oenothera biennis L. (25f0|£) 5 1 North America 61.1
Oenothera laciniata Hill (07| Z510|Z) 4 3 North America 5.6

Apiaceae 2H&1t
Anthriscus caucalis M.Bieb. (REXS) 4 3 Europe 2.8

Rubiaceae Z35M0]|1t
Diodia teres Walter (22 =) 4 3 North America 5.6

Convolvulaceae HZ1}

Cuscuta pentagona Engelm (0|2 A A4}, 5 3 North America 13.9
lpomoea lacunosa L. (047 |LIZZ) 2 3 North America 278
Ipomoea purpurea(L.) Roth (S2LHEZ) 3 1 Tropical America 33.3
Quamoclit angulata(Lam.) Bojer (S2UR=xX) 3 1 Tropical America 38.9

Solanaceae 7}X|1}

Physalis angulata L. (Z1t2]) 4 1 Tropical America 5.6
Solanum americanum Mill. (O] =277t0}3) 2 3 North America 13.9

Scrophulariaceae 41t
Lindernia dubia(L.) Pennell (0|=22|E) 3 3 North America 2.8
Veronica arvensis L. (MII2LE) 3 1 Eurasia 61.1
Veronica persica Poir. (2/2YE) 5 2 Eurasia 69.4

Asteraceae =5t}

Ambrosia artemisiifolia L. (<i X| =) 5 2 North America 25.0
Ambrosia trifida L. (IS AHX|Z) 1 3 North America 8.3
Bidens frondosa L. (O|=7+2fAk2]) 5 3 North America 80.6
Bidens pilosa L. (M E7HH|HHS) 4 3 South America 2.8
Conyza bonariensis (L.) Cronquist (M%) 2 1 South America 33.3
Conyza canadensis(L.) Cronquist (&) 5 1 North America 972
Coreopsis tinctoria Nutt. (7|4 =) 2 1 North America 2.8
Crassocephalum crepidioides (Benth.) S.Moore (FEA LIS 2 3 Africa 30.6
Erechtites hieracifolia Raf. ex DC FA2AMLE) 3 3 North America 5.6
Erigeron annuus(L.) Pers. (72 = 5 1 North America 972
Erigeron floribundus (Kunth) Sch. Bip. (FY=x) 4 2 South America 1.1
Erigeron philadelphicus L. (2% X) 1 3 North America 33.3
Erigeron strigosus Muhl. ex Willd. (2712 x) 2 3 Europe 13.9
Galinsoga ciliata (Raf.) S.F.Blake (& té’%OHHHI 3 3 Tropical America 44.4
Gamochaeta calviceps (Fernald) Cabrera (MZ&LE) 4 3 North America 8.3
Gamochaeta purpurea(L.) Cabrera (If¥%$ =) 2 3 North America 5.6
Helianthus tuberosus L. (STX|) 3 1 North America 19.4
Hypochaeris radicata L. (MEZEX) 4 3 Europe 1.1
Lactuca serriola L. (7}A| A Z) 5 3 Europe 19.4
Senecio vulgaris L. (7§%%) 5 1 Europe 33.3
Solidago altissima L. (%,FDICE'.%"—I) 2 3 North America 5.6
Sonchus asper(L.) Hill (E%7tX|S 5 1 Europe 472
Sonchus oleraceus L. (H7}X|E 3 1 Europe 472

Symphyotrichum expansum (Poepp. ex Spreng.) G.L.Nesom (2H|WZ=3}) 5 3 Tropical America 13.9
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Table 11. Continued

Family name Naturalized Introcjuction Origin Occurrence
Scientific name (Korean name) degree* period** frequency (%)
Symphyotrichum pilosum (Willd.) G.L.Nesom (0| =245 %40]) 4 3 North America 13.9
Symphyotrichum subulatum (Michx.) G.L.Nesom (H|RZ=2S}) 3 3 North America 8.3
Tagetes minuta L. (2t5==0}X{H]) 4 3 South America 1.1
Taraxacum erythrospernum Andrz. ex Besser (F2MA RIS 2) 3 3 Europe 5.6
Taraxacum officinale FH.Wigg. (M2I1S2) 5 1 Europe 80.6
Xanthium orientale L. (E=110}2]) 4 3 North America 1.1
Xanthium strumarium L. (=110}12]) 2 1 Aisa 25.0

Iridaceae 2Z1}

Sisyrinchium rosulatum E.PBicknell (SAI2E£) 2 2 North America 2.8

Poaceae Hit
Alopecurus japonicus Steud. (BSEME) 2 3 Asia (Japan) 2.8
Avena fatua L. (0|7 2]) 4 1 Eurasia 2.8
Bromus catharticus Vah! (20|AHE) 4 3 South America 5.6
Bromus rigidus Roth (ZI7712HIA2]) 4 3 Europe 2.8
Bromus secalinus L. (2ZAH2]) 2 2 Europe 8.3
Dactylis glomerata L. (22| AH) 5 1 Eurasia 5.6
Festuca arundinacea Schreb. (2Z192) 5 3 Europe 2.8
Lolium muittiflorum Lam. (F|22]) 3 3 Europe 8.3
Panicum dichotomiflorum Michx. (O] =274 7| %) 5 2 North America 44 .4
Panicum miliaceumn L. (7|%) 1 2 Asia (India) 5.6
Paspalum dilatatum Poir. (2ZAHT) 4 3 South America 2.8
Poa pratensis L. (ZE0}E) 5 1 Europe 16.7
Vulpia myuros (L.) C.C.Gmel. (ES M) 4 2 Europe 13.9

*1: rare plant, 2: local and not abundant plant, 3: common but not abundant plant, 4: local but abundant plant, 5: common and abundant plant.

**1: 1% period (1876 - 1921), 2: 2" period (1922 - 1963), 3: 3" period (1964 - current).

(46.9%) & 7 =4I, 17]+ 3957 (39.8%), 271
= 1387 (13.3%) 2 = BT (Table 11). #2HEof| A
Aote 152 (S ASH] BE)o] 8B 7 (8.2%), 25
(FAAC® FESI fAl AF)o] 204-77(204), 3
E:L(Hﬂ Bxsit AAsE A3)o] 2B/ (222.4),

TH (FAALRE Exsty JfAS BE)ol 218/
(21.4), Sea (88 ZE3aL A Ba)ol 272
(27.6) 2.2 YEFSTH(Table 11). & Z2HA]of] &3t 7135}
AE0] A= Fol 7t 3327 (33.7%) 2= 7}
2wty theo 2 G 3057 (30.6%), OFAlot 10%
F(10.2%) =0 % UEFHTH Table 11).

e

~ a
W AR T §99] AR R ks A2 A
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Floristic features of upland fields

Appendix 1. List of vascular plants in the upland fields in South Korea

Family name Life form* Occurrence

Species name (Korean name) DoF RF DF GF frequency (%)
Equisetaceae (A1)

Equisetum arvense L. (A7) G Ro-3 D1 e 66.7
Lygodiaceae (& 11At2| 1)

Lygodium japonicum (Thunb.) Sw. (& 10A+2]) H Ra-3 Dy I-p 2.8
Dennstaedtiaceae (2t11At2]| 1)

Pteridium aquilinum (L.) Kuhn var. latiusculum (Desv.) Underw. ex A.Heller (I At2]) G Ri-2 D1 e 278
Pteridaceae (22|112|1})

Pteris multifida Poir. (22| 11 2]) H Rs Dy t 2.8
Aspleniaceae (112|11A}2|2})

Asplenium incisum Thunb. (10 2| TAt|) H R Dy t 5.6
Athyriaceae (7§12 At2| 1)

Athyrium niponicum (Mett.) Hance (7§12 A2]) G Ra-3 Ds t 5.6
Dryopteridaceae (2=1})

Dryopteris championii (Benth.) (ZX|H| T At2]) Ch R Dy t 2.8

Polystichum polyblepharum (Roem. ex Kunze) C.Presl| (LtE=6|=0]) H Rm Dy t 2.8
Ginkgoaceae (2&LI21})

Ginkgo biloba L. (28iLIF) MM Rs Da e 2.8
Pinaceae (ALtZ21})

Pinus densiflora Siebold & Zucc. (ALFR) MM Rs Dy e 2.8

Pinus thunbergii Parl. (52) MM Rs Dy e 2.8
Cupressaceae (S8 L+2 1)

Chamaecyparis obtusa (Siebold & Zucc.) Endl. (T4H) MM Rs Dy e 2.8

Cryptomeria japonica (Thunb. ex L.f.) D.Don (A&LIF) MM Rs Dy e 2.8
Taxaceae (=1

Taxus cuspidata Siebold & Zucc. (F=2) MM Rs D, e 2.8
Juglandaceae (7f2|LHF 1}

Juglans regia L. (8 5FLHF) MM Rs D4 e 5.6
Salicaceae (H{EL}ZE1H

Salix gracilistyla Miq. (ZHHE) N Rs Dy b 2.8

Salix pierotii Miq. (H{ ELHR) MM Rs D4 e 2.8
Betulaceae (K}EILIE 1}

Carpinus laxiflora (Siebold & Zucc.) Blume (A 0{LHF) MM Rs Dy e 5.6
Fagaceae (2L+Z1})

Castanea crenata Siebold & Zucc. (ZL+F) MM Rs Da e 22.2

Quercus acutissima Carruth. (M4=2|LtS) MM Rs Da e 5.6

Quercus variabilis Blume (ZZHLES) MM Rs D4 e 2.8
Ulmaceae (=SL}21})

Aphananthe aspera (Thunb.) Planch. (EXLHS) MM Rs D2 e 2.8

Celtis sinensis Pers. (L+Z) MM Rs D, e 2.8

Ulmus davidiana Planch. Ex DC. var. japonica (Rehder) Nakai (=S Lt2) MM Rs D4 e 2.8
Eucommiaceae (£&1})

Eucommia ulmoides Oliv. (&, M Rs Da4 e 2.8
Moraceae (ZLtF1})

Cudrania tricuspidata (Carriére) Bureau ex Lavallée (FLX[£ELIS) M Rs D, e 5.6

Ficus carica L. (23t0tLIS) M Rs D2 e 2.8

Ficus erectaThunb. (MMIHLES) M Rs D, e 2.8

Morus alba L. (ELIS) MM Rs D, e 55.6

Morus australis Poir. (AHSLES) MM Rs Do e 8.3
Cannabaceae (A1)

Humulus scandens (Lour.) Merr. (Bt EH2) Th Rs Dy 972
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Appendix 1. Continued

Family name Life form* Occurrence
Species name (Korean name) DoF RF DF GF frequency (%)
Urticaceae (47|21}
Boehmeria japonica (L.f) Miq. (RHZA|E) Ch Rs Da e 8.3
Boehmeria niveav (L.) Gaudich. var. njpononivea (Koidz.) W.TWang (82 A|Z) Ch Rs Da e 5.6
Boehmeria nivea (L.) Gaudich. (2A|E) Ch R3 Da e 5.6
Boehmeria platanifolia (Franch. & Sav.) C.H.Wright PH2A|E) Ch Rs Da e 2.8
Boehmeria spicata (Thunb.) Thunb. (E7H!LHS) Ch Rs Ds e 5.6
Boehmeria tricuspis (Hance) Makino (H=112]) Ch Rs Da e 2.8
Pilea pumila(L.) A.Gray (2A|2E0]) Th Rs Da4 e 25.0
Urtica angustifolia Fisch. ex Hornem. (7t=Q1447|2) G Rs Dy e 2.8
Urtica thunbergiana Siebold & Zucc. (#17|2) G Rs Da e 5.6
Santalaceae (Et&knt)
Thesium chinense Turcz. (K|H| &) H Rs Da b 2.8
Polygonaceae (OtC|Z1})
Fagopyrum esculentum Moench (0| Z) Th Rs Da e 16.7
Fallopia dumetorum(L.) Holub (£ 2|E=) Th Rs Da | 19.4
Persicaria hydropiper(L.) Delarbre (047) HH(Th) R4 Da, eb 36.1
Persicaria japonica (Meisn.) Nakai (E1Z 04 ) HH R2-3 Da e 8.3
Persicaria lapathifolia(L.) Delarbre (E104 ) Th Rs D4 eb 472
Persicaria longiseta (Bruijn) Kitag. (7H04 ) Th Rs Dy eb 83.3
Persicaria nepalensis (Meisn.) H.Gross (A047) Th R4 Da1 b-p 5.6
Persicaria orientalis (L.) Spach (Z0{F) Th Rs D4 e 8.3
Persicaria perfoliata(L.) H.Gross (I =2|H{ &) Th Rs Da b-I 472
Persicaria senticosa (Meisn.) H.Gross ex Nakai (= 2|2 AI7H) Th Rs Dy b-1 22.2
Persicaria sagittata(L.) H.Gross (O] 2| Al) HH(Th) Ra Da b-1 2.8
Persicaria thunbergii(Siebold & Zucc.) H.Gross (110t2]) HH(Th) Ra Da b-p 38.9
Persicaria vulgaris Webb & Mog. (&2 0{3) Th Rs D4 e 36.1
Polygonum aviculare L. (OtC| &) Th Rs Dy be 69.4
Rumex acetosa L. (=) H Rs Ds ps 19.4
Rumex acetosella L. (07|4=F) H Ro-s Da pr 2.8
Rumex conglomeratus Murray (52 A 2|X01) H Rs Da ps 2.8
Rumex crispus L. (£ EI H0]) H Rs Da ps 86.1
Rumex dentatus L. (EA2|™0]) H Rs D4 ps 1.1
Rumex japonicus Houtt (RtA 2| 240() H Rs Da ps 19.4
Rumex obtusifolius L. (E2A2|Z40]) H Rs Dy ps 278
Phytolacaceae (Xt2|Z1})
Phytolacca americana L. (0| =Xt2|Z) G Rs D, e 472
Nyctaginaceae (2Z1})
Mirabilis jalapa L. (2Z) Th Rs Da e 2.8
Molluginaceae (M FE1H
Mollugo pentaphylla L. (MFE) Th Rs Da b-ps 69.4
Mollugo verticillata L. (24 52) Th Rs Dy b-ps 2.8
Portulacaceae (4|H|21})
Portulaca oleracea L. (4|H|E) Th Rs Da b 88.9
Caryophyllaceae (AZ=1})
Arenaria serpyllifolia L. (H{=0|Xt2]) Thw) Rs D4 b 417
Cerastium glomeratum Thuill. (REELUELIE) Th Rs D4 b 50.0
Cerastium holosteoides Fr. var. hallaisanense (Nakai) Mizush. (& H Rs Da b 472
Pseudostellaria heterophyila (Miq.) Pax (& Z£) H R Da b 2.8
Sagina japonica (Sw.) Ohwi (HO| Xt2]) Thw) Rs Da b 8.3
Silene armeria L. (B2 0|CHLIS) Thw) Rs Da b 2.8

542 ©2020. Korean Society of Environmental Biology.



Floristic features of upland fields

Appendix 1. Continued

Life form*

Family name Occurrence
Species name (Korean name) DoF RF DF GF frequency (%)
Silene firma Siebold & Zucc. (K1 xH) H Rs Dy eb 5.6
Silene gallica L. (ZZ=1%H) Th Rs D4 b 2.8
Spergula arvensis L. (E710]Xt2]) Thw) Rs Dy b 5.6
Stellaria aquatica(L.) Scop. (A|EZ Thw) Rs Da b 86.1
Stellaria media(L.) Vill. (2 Z) Thw Ra Dy b 69.4
Stellaria uliginosa Murray (HZLt=) Thw Rs Da4 b 36.1

Chenopodiaceae (Z0}Z=11
Chenopodium album L. (21H0}3) Th Rs Dy e,b 33.3
Chenopodium album L. var. centrorubrum Makino (Z0tZ%) Th Rs Dy 3 88.9
Chenopodium bryoniaefolium Bunge (HOtZ) Th Rs Ds4 eb 5.6
Chenopodium ficifolium Sm. (5H0tZ) Th Rs D4 e 75.0
Chenopodium glaucum L. (F|H0tZ) Th Rs Dy b 16.7
Bassia scoparia(L.) A.J.Scott (E{Mt2]) Th Rs Da b 2.8
Spinacia oleracea L. (A ZX|) Thw Rs Da ps 5.6

Amaranthaceae (H|Z1})

Achyranthes bidentata Blume (24|2£) H Rs D, e 80.6
Amaranthus blitum L. subsp. Oleraceus(L.) Costea (7{H|E) Th Rs Dy e 88.9
Amaranthus patulus Bertol. (7+=EH|E) Th Rs Da e 25.0
Amaranthus tricolor L. (H|£) Th Rs Da e 8.3
Amaranthus viridis L. ((HH|E) Th Rs Da e 33.3

Cactaceae (MQIZt1})

Opuntia ficus- indica(L.) Mill. (M Q1% N Rs Dy e 2.8

Magnoliaceae (S 1)

Magnolia kobus DC. (2 &) MM Rs Dy e 2.8

Schisandraceae (20| X}1})

Kadsura japonica(L.) Dunal (‘£ 20| X}) N Rs D, 8.3

Lauraceae (5LH21h
Litsea japonica(Thunb.) Juss. (710t ZLIR) N Rs D, e 5.6
Machilus thunbergii Siebold & Zucc. (ZEIHLHR) MM Rs D, e 5.6
Neolitsea sericea (Blume) Koidz. (ZHAILEE) MM Rs D, e 5.6

Ranunculaceae (O|Lt2|OtX{H| 2}

Clematis apiifolia DC. (At{ 21t N Ra D1 I 472
Clematis terniflora DC. var. mandshurica (Rupr.) Ohwi (20t2]) N Rs Dy | 2.8
Clematis trichotoma Nakai (20| Z2) N Rs Dy | 2.8

Lardizabalaceae (LEZ =1
Akebia quinata(Houtt.) Decne. (CEE =) N Rs D2 1.1

Menispermaceae (£47|1}

Cocculus orbiculatus(L.) DC. (0 |H =) N R2-3 Dy | 52.8
Menispermum dauricum DC. (A\Z22iZH =) N R2-3 Dy | 30.6

Saururaceae (AEi X 1)

Houttuynia cordata Thunb. (22 2) G Ri-s Da e 5.6

Chloranthaceae (E£0HH|ZLH 1}

Chloranthus japonicus Siebold (£0H|ZLH) G Ro-3 Da4 e 2.8

Avristolochiaceae (F|2}2E =1}

Avristolochia contorta Bunge (F|2f2E2) H Rs D1 1.1

Theaceae (XtLI21})

Camellia japonica L. (SH{L+Z) M Rs Ds4 e 2.8
Eurya emarginata(Thunb.) Makino (O SAtAH|I]) M Rs D2 e 5.6
Eurya japonica Thunb. (AtA 2| T LES N Rs D, e 2.8

Clusiaceae (2|LI21}
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Appendix 1. Continued

Family name Life form* Occurrence
Species name (Korean name) DoF RF DF GF frequency (%)
Hypericum erectum Thunb. (I 5L+=) H Rs Da e 2.8
Hypericum laxum (Blume) Koidz. (B 1FLIE) Th Rs D4 e 8.3

Papaveraceae (ZH|1})

Chelidonium majus L. subsp. asiaticum H.Hara (047 | & E) Thw) Rs Da2 e 68.4

Brassicaceae (MXtata
Arabis glabra L. (ZTHLI=) Thuw Rs Da pr 2.8
Brassica juncea(L.) Czemn. (%) Thw Rs Dy ps 25.0
Brassica napus L. (7-XH) Thw) Rs Dy pr 8.3
Brassica oleracea var. capitata L. (JH{3E) Thw) Rs Da ps 8.3
Brassica rapa subsp. pekinensis (Lour.) Hanelt (H{32) Thow Rs Da ps 61.1
Capsella bursa- pastoris (L.) Medik. (40]) Thw) Rs Da ps 86.1
Cardamine flexuosa With. (ZEAY0]) Thw Rs D3 ps 58.3
Descurainia sophia(L.) Webb ex Prantl (X{45) Thw) Rs Da e 2.8
Draba nemorosa L. (ZCHX]) Thw Rs Ds ps 44 .4
Lepidium apetalum Willd. (CH=H'H0][) Thw) Rs Da ps 38.9
Lepidium virginicum L. (2CHEH0]) Thow Rs D4 pr 417
Raphanus sativus L. (%) Thw Rs Dy ps 417
Rorippa cantoniensis (Lour.) Ohwi (7124 0]) Th Rs Da r 5.6
Rorippa indica(L.) Hiern (ZH2H0]) Thw Rs Da pr 33.3
Rorippa palustris (L.) Besser (£5£0]E) Thuw) Rs Da ps 972
Thiaspi arvense L. (Z'40[) Thw) Rs Das pr 5.6

Crassulaceae (ELt21})

Sedum bulbiferum Makino (ZEH|Z) Thw R4 Da b-p 8.3
Sedum sarmentosum Bunge (EL+=) H Ra Da b-p 38.9

Saxifragaceae (22| 1})

Chrysosplenium grayanum Maxim. (H0|=) HH Ra Da b-p 5.6

Rosaceae (0] 1)

Duchesnea indica(Andrews) Focke (2= 7|) Ch Ra D, p-ps 25.0
Malus pumila Mill. (\FZHHR) M Rs Dy e 5.6
Potentilla fragarioides L. (¥ X|Z) Ch Rs3 Dy b-ps 5.6
Potentilla kleiniana Wight & Arn. (712 X|LtZ) Ch Rs Dy p-ps 2.8
Potentilla supina L. (ZHAA|Z7HH]) Ch Rs Da b-ps 33.3
Potentilla supina L. var. ternata Peterm. (S7HAA|Z7HH]) TH Ra Da p-ps 1.1
Prunus mume (Siebold) Siebold & Zucc. ((HALHF) MM Rs D2 e 1.1
Prunus persica(L.) Stokes (2AHLLR) M Rs D, e 19.4
Prunus tomentosa Thunb. (Y =LHF) N Rs D, eb 2.8
Pyrus pyrifolia var. culta(Makino) Nakai (H{LIS) MM Rs D2 e 5.6
Rosa maximowicziana Regel (27tA|LLR) N Rs D, e 8.3
Rosa multiflora Thunb. (22| £) N Rs D, e 36.1
Rubus coreanus Miq. (E2XIE7]) N Rs D, p-I 19.4
Rubus crataegifolius Bunge (ME7() N Rs D e 61.1
Rubus hirsutus Thunb. (= 7]) N Ra-3 D, e 5.6
Rubus parvifolius L. (HAZ7]) N Rs D2 p-l 38.9
Rubus pungens Cambess (EZ7|) N Rs D, p-I 2.8
Spiraea prunifolia Siebold & Zucc. f. simpliciflora Nakai (ZELIS) N Rs D4 eb 8.3
Stephanandira incisa (Thunb.) Zabel (=4=L+5) N Rs Da eb 5.6

Fabaceae (S1})

Aeschynomene indica L. (Kt E) Th Rs Da e 36.1
Amorpha fruticosa L. (ZX|H|MI2|) N Rs D4 e 5.6
Amphicarpaea bracteata(L.) Fernald subsp. edgeworthii(Benth.) H.Ohashi (A{Z) Th Rs D3 I-b 2.8

544

©2020. Korean Society of Environmental Biology.



Floristic features of upland fields

Appendix 1. Continued

Life form*

Family name Occurrence
Species name (Korean name) DoF RF DF GF frequency (%)
Arachis hypogaea L. (§Z2) Th Rs D4 b 472
Astragalus sinicus L. (K+2%) Thow Rs D3 b 2.8
Canavalia ensiformis DC. (ZtF2) Th Rs Ds | 2.8
Cercis chinensis Bunge (EfE{ 7 |LtS2) N Rs Ds e 2.8
Chamaecrista nomame (Makino) H.Ohashi (X}Z) Th Rs D3 e 1.1
Dunbaria villosa (Thunb.) Makino (04 %) G Rs D3 I 2.8
Glycine max(L.) Merr. (Z) Th Rs Ds e 88.9
Glycine max(L.) Merr. subsp. soja(Siebold & Zucc.) H.Ohashi (&) Th Rs D3 I-b 80.6
Indligofera kirilowii Maxim. ex Palib. (SH|Af2]) N Rs D3 eb 8.3
Kummerowia striata(Thunb.) Schind!. (I15Z) Th Rs D4 eb 30.6
Lespedeza cuneata(Dum. Cours.) G.Don (H|£=2]) H Rs Da b 5.6
Melilotus suaveolens Ledeb. (MZ M) Thow Rs Dy b 2.8
Pisum sativum L. (&t5) Th Rs Ds e 1.1
Pueraria lobata (Willd.) Ohwi (&) Ch Rsis) Da I-b 58.3
Rhynchosia volubilis Lour. ({22) G Rs Ds | 1.1
Robinia pseudoacacia L. (OFTTFA|LES) MM Rs Ds e 22.2
Senna tora(L.) Roxb. (Z&X}) Th Rs D3 e 5.6
Sophora flavescens Aiton (114 G Rs Da eb 2.8
Trifolium repens L. (E7]|2) Ch Ra Dy p 61.1
Vicia amoena Fisch. ex Ser. (Z3LtE) G Ro-3 D3 | 2.8
Vicia angustifolia L. ex Reichard (7 =42 3) Thow Rs D3 I-b 2.8
Vicia angustifolia L. ex Reichard var. segetilis (Thuill.) W.D.J.Koch. (&Z#) Thw) Rs D3 I-b 36.1
Vicia hirsuta(L.) Gray (A2t5) Thw) Rs Ds b-I 25.0
Vicia tetrasperma(L.) Schreb. (ZX|7|2tF) Thw) Rs Ds I-b 1.1
Vicia villosa Roth (1 X]) Thw Rs D3 b-I 2.8
Vigna angularis (\Willd.) Ohwi & H.Ohashi (&) Th Rs D3 | 30.6
Vigna angularis (Willd.) Ohwi & H.Ohashi var. nipponensis (Ohwi) Ohwi & H.Ohashi (ME) Th Rs D3 | 63.9
Vigna radiata(L.) R.Wilczek (=5) Th Rs Ds | 13.9
Vigna unguiculata(L.) Walp. (55) Th Rs Ds I 1.1
Vigna vexillata var. tsusimensis Matsum. (S 5) G Ris) D3 | 2.8
Wisteria floribunda (Willd.) DC. () MM Rs Ds I 8.3

Oxalidaceae (0|2t}

Oxalis corniculata L. (0| }) Ch Ra D32 p-b 91.7

Geraniaceae (F|20|E1)

Geranium carolinianum L. (O|=F|£0]) Th Rs D3 ps-b 2.8
Geranium sibiricum L. (F|20|&) H Rs Ds ps-b 2.8
Geranium thunbergii Siebold ex Lindl. (0| &E) H Rs D3 ps-b 13.9
Geranium wilfordii Maxim. (M 24F20]) H Rs D3 ps-b 2.8
Euphorbiaceae (Ci=1})
Acalypha australis L. (TH=) Th Rs D3 e 100.0
Euphorbia humifusa Willd. ex Schitdl. (EH1CH) Th Rs Ds eb 38.9
Euphorbia maculata L. (2EHEICH) Th Rs Ds eb 2.8
Euphorbia prostrata Aiton (=2 Z2ICH) T\h Rs Ds b-p 1.1
Euphorbia supina Raf. (O 7| EEICH) Th Rs D3 b-p 44.4
Mallotus japonicus (L.f.) MUll. Arg. (| S LISR) MM Rs Dq4 e 13.9
Phyllanthus urinaria L. (4 7%) Th Rs Ds e 5.6
Phyllanthus ussuriensis Rupr. & Maxim. ({FML]) Th Rs D3 e 8.3
Ricinus communis L. (IL|O}X}) Th Rs Da e 8.3
Securinega suffruticosa (Pall.) Rehder (ZTHMIZ]) M Rs Dy e 2.8

Rutaceae (21
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Family name Life form* Occurrence
Species name (Korean name) DoF RF DF GF frequency (%)
Zanthoxylum schinifolium Siebold & Zucc. (M ZELEF) M Rs D4 e 13.9

Simaroubaceae (AE{L}21})

Ailanthus altissima (Mill.) Swingle (7+&LHF) MM Rs Dy e 13.9

Meliaceae (HRELIF )

Melia azedarach L. (H71&LtS) MM Rs D4 e 8.3

Anacardiaceae (L1211}

Rhus chinensis Mill. (§L+5) M Rs D4 e 1.1
Toxicodendron trichocarpum (Miq.) Kuntze (JHZ L) M Rs D4 e 2.8
Toxicodendron vernicifluum (Stokes) FA.Barkley (2L+F) MM Rs Ds e 5.6

Aceraceae (HHELI2 1)

Acer palmatum Thunb. (HELIS) MM Rs Dy e 5.6
Acer tataricum L. subsp. ginnala(Maxim.) Wesm. (2L+S) M Rs D4 e 5.6

Balsaminaceae (243}1})

Impatiens balsamina L. (243} Th Rs Ds e 2.8
Impatiens textori Mig. (B22M) Th Ra D3 Ee 8.3

Celastraceae (\cHIH 21}

Celastrus orbiculatus Thunb. (\EIE=2) M Rs Doa | 22.2
Euonymus fortunei (Turcz.) Hand.-Mazz. var. radicans (Siebold & Miq.) Rehder (EAIZELR) M Rs D24 | 2.8
Euonymus japonicus Thunb. (AFELER) N Rs D24 e 1.1

Buxaceae (g|¥=1H
Buxus sinica(Rehder & E.H.Wilson) M.Cheng var. koreana (Nakai ex Rehder) Q.L.Wang (S|2=) N Rs Dy e 5.6

Rhamnaceae (Z0{LtS 2}

Ziziphus jujuba var. inermis (Bunge) Rehder (CHELES) MM Rs D2 e 278

Vitaceae (1)

Ampelopsis heterophylla(Thunb.) Siebold & Zucc. (PHHF) N Rs Da2 I 278
Cayratia japonica(Thunb.) Gagnep. (HX|E =) G Ro-3 D I 2.8
Parthenocissus tricuspidata (Siebold & Zucc.) Planch. (E40|Z2) M Rs D24 I 1.1
Vitis coignetiae Pulliat ex Planch. ({£) MM Rs D2 | 1.1
Vitis flexuosaThunb. (MHZ) M Rs Dy | 2.8
Vitis heyneana Roem. & Schult. subsp. ficifolia (Bunge) C.L.Li (710t H &) M Rs D, I 8.3
Vitis vinifera L. (£ ) MM Rs D2 | 2.8

Tiliaceae (I|L}21h)

Corchoropsis tomentosa (Thunb.) Makino (£=77kX|7H) Th Rs D3 e 25.0
Grewia biloba G.Don (H-RILIS) N Rs D4 eb 2.8
Triumfetta japonica Makino (15 EX|Z) Th Rs Dy e 2.8
Malvaceae (0}21})
Abutilon theophrasti Medik. (({ X ) Th Rs Dy e 30.6
Althaea rosea(L.) Cav. (HAIZ) Thw) Rs D4 e 2.8
Hibiscus syriacus L. (R23}) N Rs Das e 11.1
Hibiscus trionum L. (4=EE) Th Rs Dy eb 5.6
Malva neglecta Wallr. (=Z40[0+<) Thw Rs Das e 2.8
Mealva parviflora L. (0§ 7|0t=) Thw Rs Dy e 5.6
Malva verticillata L. (O}=) Th Rs Dy e 2.8
Elaeagnaceae (£ 2|4-Lt21})
Elaeagnus glabra Thunb. (£ 2| &LHS) M Rs D, | 2.8
Elaeagnus muiltiflora Thunb. (E22|%) N Rs D, e 5.6
Elaeagnus X submacrophylla Servett. (22 2| &LHR) M Rs D, I 2.8
Elaeagnus umbellata Thunb. (£ 2|$=LI3) M Rs D, e 1.1

Violaceae (K|H|Z1})

Viola arcuata Blume (2H|H|Z) H Raw) Ds b-ps 2.8
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Family name Life form* Occurrence
Species name (Korean name) DoF RF DF GF frequency (%)
Viola japonica Langsd. ex DC. (2 X|[H|Z) H Raw) D3 r 5.6
Viola mandshurica\W.Becker (K|H|Z) H Raw) D3 r 63.9
Viola philippica Cav. (S X|H|Z) H Raw) D3 r 16.7
Viola selkirkii Pursh ex Goldie (2| X|H|Z) H Raw) D3 r 5.6

Cucurbitaceae (£f2})

Citrullus vulgaris Schrad. (4=£}) Th Rs Doa | 25.0
Cucumis melo var. makuwa Makino (£ 2]) Th Rs Doa | 25.0
Cucumis sativus L. (20]) Th Rs D24 | 16.7
Cucurbita moschata Duchesne (21 Th Rs D24 | 55.6
Melothria japonica (Thunb.) Maxim. (A{E}) Th Rs D24 | 2.8
Sicyos angulatus L. (7tA]2}) Th Rs Da | 5.6
Trichosanthes kirilowii Maxim. (6= E}2]) G Rs(0) Doa | 33.3
Trichosanthes kirilowii Maxim. var. japonica Kitam. (.= 2{SH=Et2|) G Rsi0 Doa | 2.8
Lythraceae (£ X Z1})
Ammannia multiflora Roxb. (82 XZ) HH(Th) Rs Dy eb 28
Lagerstroemia indica L. ( HH%H—.—) M Rs Dy e 2.8
Rotala indica (Willd.) Koehne (OtC]| ) HH(Th) Ra Dia p-b 2.8
Rotala mexicana Cham. & Schitdl. (7+=0tC|Z) HH(Th) Ra D14 p-b 5.6

Onagraceae (HISZ1})

Ludwigia prostrata Roxb. (({F{H}=) HH(Th) Rs Dia e 36.1
Oenothera biennis L. (£5t0|£) Thow Rs Da pr 61.1
Oenothera laciniata Hill (0 7| 20| Z) Thw) Rs Da pr 5.6

Haloragaceae (710 &2}

Haloragis micrantha (Thunb.) R.Br. ex Siebold & Zucc. (70| &) Ch Ra Ds4 p-e 2.8

Araliaceae (FELIF 1)

Aralia cordata Thunb. (&2 G Rs D24 e 2.8
Aralia cordata Thunb. var. continentalis (Kitag.) Y.C.Chu (5 &) G Rs Daa e 2.8
Aralia elata(Miq.) Seem. (FSLtR) M Rs D24 e 13.9
Eleutherococcus sessiliflorus (Rupr. & Maxim.) S.Y.Hu (2 ZI|L+Z) N Rs Doa e 2.8
Hedera rhombea (Miq.) Siebold & Zucc. ex Bean (521) MM Rs D, | 8.3
Apiaceae (AM&1})
Angelica gigas Nakai (ZIZH) G Rsis) D4 ps 5.6
Anthriscus caucalis M .Bieb. (REXZ) Th Rs Ds4 ps 2.8
Anthriscus sylvestris (L.) Hoffm. (85) H Rs(s) Da ps 2.8
Centella asiatica(L.) Urb. (H2) Ch R4 Da p 5.6
Cnidium monnieri(L.) Cusson (ZAFAX}) Thw Rs D4 ps 5.6
Daucus carota L. (E22) Thw) Rsis) Dy ps 5.6
Hydrocotyle maritima Honda (41| 2+0]) Ch Ra Da p 1.1
Oenanthe javanica (Blume) DC. (O|Lt2]) HH Ra Disa  p-ps 278
Torilis japonica (Houtt.) DC. (AH& X Thw Rs D, ps 16.7

Ericaceae (RIZzf1)

Vaccinium corymbosum L. (234 2]) N Re Das e 2.8

Myrsinaceae (K221}

Ardisia japonica (Thunb.) Blume (K= Ch Ro-3 D, e 2.8

Primulaceae (¥=1})

Androsace filiformis Retz. (0 7| &50]) Th Rs Da r 5.6
Androsace umbellata (Lour.) Merr. (£5£0]) Thw) Rs Da r 5.6
Lysimachia japonica Thunb. (E7}X|Z) H Ra Da p-b 5.6

Ebenaceae (ZLIS 1))

Diospyros kaki L.f. (ZLtS) MM Rs D, e 278
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Diospyros lotus L. (1 ZLt) MM Rs D4 e 2.8

Symplocaceae (‘. 2 A LHF 1))

Symplocos tanakana Nakai (4 =2 XLHR) N Rs Da e 5.6

Oleaceae (2Z2|LIF 1)

Ligustrum obtusifolium Siebold & Zucc. (F|SLHR) M Rs D, e 11.1

Loganiaceae (O} 1)

Mitrasacme indlica Wight (HH=0}X{H|) Th Rs D4 e 2.8
Mitrasacme pygmaea R.Br. (EHZ0}XfH]) Th Rs Ds e 2.8

Apocynaceae (Z=Z 1)

Metaplexis japonica (Thunb.) Makino (EfZ=7t2]) G R2-3 Dy | 80.6
Trachelospermum asiaticum (Siebold & Zucc.) Nakai (OFAHE) M Rs Dy p-I 5.6
Rubiaceae (Z5A{L|1d})
Diodia teres Walter (212 ) Thw Rs Da b 5.6
Galium spurium L. (Z3E2) Thw) Rs D, b-1 66.7
Paederia foetida L. (2 5) Ch Rs Dy I-b 19.4
Rubia argyi(H.Lév. & Vaniot) H.Hara ex Lauener (Z35FA{L) G Rs D, b-1 16.7
Rubia cordifolia L. (&7 Z5FAL) G Rs D, b-1 16.7
Convolvulaceae (HZ1})
Calystegia hederacea \Wall. (0§ 7 || Z) G Ro-3 Dsa | 50.0
Calystegia pubescens Lindl. (1| £) G Ra-3 Ds,4 | 72.2
Calystegia sepium (L.) R.Br. (20 Z£) G Ro-3 Ds4 I 16.7
Cuscuta australis R.Br. (MAf4}) Th Rs Ds I 8.3
Cuscuta pentagona Engelm. (0] A4 Th Rs Da | 13.9
Dichondra micrantha Urb. (O} 0| E) H R4 D4 r 2.8
lpomoea batatas(L.) Lam. (701 Th Rs(s) D4 | 58.3
lpomoea lacunosa L. (047 |LHEZ) Th Rs Da I 278
lpomoea nil(L.) Roth (LIZZ) Th Rs D4 | 33.3
lpomoea purpurea(L.) Roth (2 LIEZE) Th Rs Da | 33.3
Quamoclit angulata(Lam.) Bojer (G Z2AS{=X) Th Rs D4 | 38.9
Boraginaceae (X|X|1})
Bothriospermum tenellum (Hornem.) Fisch. & C.A.Mey. (Z210]) Thw Rs Da b-pr 25.0
Lithospermum arvense L. PHX|X|) Thw) Rs Da b-pr 5.6
Trigonotis peduncularis (Trevir.) Benth. ex Baker & S.Moore (Z0}2]) Thw) Rs Da b 58.3
Trigonotis radicans (Turcz.) Steven var. sericea(Maxim.) H. Hara (£fZ20t2]) H Rs D4 b-pr 2.8

Verbenaceae (OFHZ11})

Clerodendrum trichotomum Thunb. (2| &LHR) MM Rs D24 e 5.6

Lamiaceae (ZZ1})

Agastache rugosa (Fisch. & C.A.Mey.) Kuntze (Hi = &¥) H Rs Ds4 e 2.8
Ajuga decumbens Thunb. (B&X) H Rs D4 b-ps 1.1
Lamium amplexicaule L. (ZTHLIZ) Thw) Rs Da b 472
Leonurus japonicus Houtt. (U2 ) Thw Rs Ds4 pr 58.3
Mosla dianthera (Buch.-Ham. ex Roxb.) Maxim. (F|7{Z) Th Rs Da e.p 38.9
Mosla scabra (Thunb.) C.YWu & HW.Li (ETHE) Th Rs Dy e 5.6
Perilla frutescens var. japonica (Hassk.) H.Hara (S7H) Th Rs Da e 75.0
Salvia plebeia R.Br. (B Xt=7]) Thw) Rs Da ps 13.9
Stachys riederi Cham. var. japonica (Miq.) H.Hara (M %E) H R2-3 Da e 33.3

Solanaceae (7}X|1})

Capsicum annuum L. (1) Th Rs Doa e 83.3
Lycium chinense Mill. (87| KtLHR) N Rs D, e 5.6
Nicotiana tabacum L. (EtH) Th Rs D4 e 8.3

548 ©2020. Korean Society of Environmental Biology.



Appendix 1. Continued

Floristic features of upland fields

Family name Life form* Occurrence
Species name (Korean name) DoF RF DF GF frequency (%)
Physalis alkekengi var. franchetii(Mast.) Makino (+2]) G R2-3 D2 e 2.8
Physalis angulata L. (E1t2]) Th Rs D, b 5.6
Solanum americanum Mill. (O] =277}0t3) Th Rs D, b 13.9
Solanum lycopersicum L. (EO0E) Th Rs D e 22.2
Solanum melongena L. (7+X]) Th Rs D2 e 278
Solanum nigrum L. (70+5) Th Rs D, b 778
Solanum tuberosum L. (ZtX}) Th Rss) D, e 44.4

Scrophulariaceae (§411})

Lindernia crustacea(L.) EMuell. (2F) Th Rs Da b 16.7
Lindernia dubia(L.) Pennell (0| =22|&) Th Rs Da b 2.8
Lindernia micrantha D.Don (=52|E) HH(Th) Rs Dia b-p 22.2
Lindernia procumbens (Krock.) Philcox (2455 2| E) HH(Th) Rs Dia b-p 52.8
Mazus pumilus (Burm.f.) Steenis (FE %) Thw) Rs Dy b-ps 88.9
Veronica arvensis L. (NI EYE) Thw) Rs Da b 61.1
Veronica peregrina L. (R2x) HH(Th) Rs D4 b 5.6
Veronica persica Poir. (27 2L E) Thow R4 Dy p-b 69.4
Veronica polita Fr. V2L E) Thw R4 Dy b-p 2.8

Acanthaceae (F|12|L=1})

Justicia procumbens L. (F|11 2|2 =x) Th Rs D3 b-p 25.0

Pedaliaceae (272}

Sesamum indicum L. (EH7) Th Rs Dy e 66.7

Plantaginaceae (21Z40|1}

Plantago asiatica L. (2Z0]) H Raio) D24 r 66.7
Plantago camtschatica Cham. ex Link (ZHZZ0]) H Raw) D24 r 5.6
Plantago major L. var. japonica (Franch. & Sav.) Miyabe (ZZZ0]) H Rsi0) D24 r 2.8

Caprifoliaceae (2151
Lonicera japonica Thunb. (QlSE =) M Rs Daa I-b 1.1
Viburnum carlesii Hemsl. (2ZLHR) N Rs D2 e 5.6

Campanulaceae (R Z1}

Adenophora triphylla(Thunb.) A.DC. var. japonica (Regel) H.Hara (FtCH) G Raw) D4 e 2.8
Codonopsis lanceolata (Siebold & Zucc.) Benth. & Hook.f. ex Trautv. (/=) G Rsis) Dy | 1.1
Lobelia chinensis Lour. (&= 7t2HZE) H Ra Da p-e 8.3
Platycodon grandiflorum (Jacg.) A.DC. (=2}X|) G Rs Da e 22.2
Asteraceae (Z&h})
Ambrosia artemisiifolia L. (| X|Z) Th Rs Da4 e 25.0
Ambrosia trifida L. (=X =) Th Rs Dy e 8.3
Artemisia capillaris Thunb. (AFE4%) H Rs Da4 e 2.8
Artemisia indica Willd. (%5) Ch R2-3 Da pr 100.0
Artemisia japonica Thunb. (K|H|45) H Rs D4 pr 2.8
Artemisia lancea Vaniot (#44) H Ro-s Dy e 25.0
Artemisia sacrorum Ledeb. var. iwayomogi(Kitam.) M.S.Park & G.Y.Chung (LI X]7|) N Rs Da e 5.6
Aster scaber Thunb. (RH]) G Rs D, e 8.3
Aster yomena (Kitam.) Honda (2452 20]) Ch Rs Da pr 13.9
Atractylodes ovata (Thunb.) DC. (&F) G Rs Dy e 2.8
Bidens bipinnata L. (=7{H|H}S) Th Rs D, e 1.1
Bidens frondosa L (O] =2742kAta]) Th Rs D1 e 80.6
Bidens pilosa L. (SAtE7HH|HIS) Th Rs D2 e 2.8
Bidens tripartita L. (7}2EAr2]) HH(Th) Rs D12 e 36.1
Breea segeta (Bunge) Kitam. (Z=440) H Rs Dy pr 16.7
Carpesium rosulatum Miq. (0§ 7 | HHZ) G R3 D, ps 5.6
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Centipeda minima(L.) A.Braun & Asch. (ZLH7I2|E) Th Rs Da b-p 83.3
Chrysanthemum boreale (Makino) Makino (At=2) H Ro-3 Dy e 2.8
Chrysanthemum coronarium L. (%2 Thw Rs Dy e 2.8
Cirsium japonicum Fisch. ex DC. var. maackii(Maxim.) Matsum. (ZZ43) H Rs D, ps 13.9
Cirsium pendulum Fisch. ex DC. (244 3) H Rs Dy pr 2.8
Conyza bonariensis (L.) Cronquist (M=) Thw) Rs Ds pr 33.3
Conyza canadensis (L.) Cronquist (Y %) Thw Rs Dy pr 972
Coreopsis tinctoria Nutt. (7|24 %) Thw) Rs Dy e 2.8
Crassocephalum crepidioides (Benth.) S.Moore (FZ AILtE) Th Rs Dy e 30.6
Crepidiastrum denticulatum (Houtt.) J.H.Pak & Kawano (0| 7St 7]) Thw) Rs Dy pr 13.9
Crepidiastrum sonchifolium (Maxim.) J.H.Pak & Kawano (11 Stf7]) Thw Rs D4 ps 278
Eclipta prostrata(L.) L. (8r&%X) Th Rs D14 e 86.1
Erechtites hieracifolia Raf. ex DC. (R2ALtE Th Rs Dy e 5.6
Erigeron annuus (L.) Pers. (JHY %) Thw) Rs Dy pr 972
Erigeron floribundus (Kunth) Sch.Bip. (2% x) Thw) Rs Dy pr 11.1
Erigeron philadelphicus L. (&%) Thww Rs D1 pr 33.3
Erigeron strigosus Muhl. ex Willd. (2742 %) Thw) Rs Dy pr 13.9
Euchiton japonicus (Thunb.) Holub (E&LEE) Ch Ra Dy ps 5.6
Galinsoga ciliata (Raf.) S.FBlake (22 Z0tXHH|) Th Rs Dy e 44.4
Gamochaeta calviceps (Fernald) Cabrera (ME&LIE) Th Rs Dy b 8.3
Gamochaeta purpurea(L.) Cabrera (AIEE2&LE) Th Rs Dy b 5.6
Gnaphalium uliginosum L. (S’_H'I*M Th Rs Dy b 2.8
Helianthus tuberosus L. (STX]) G Ras) Da e 19.4
Hemistepta lyrata (Bunge) Bunge (X|&I7H) Thyw) Rs Dy pr 72.2
Hypochaeris radicata L. (MYZEX) H Rs Dy pr 1.1
Ixeridium dentatum (Thunb.) Tzvelev (&H}F) H Rs D4 ps 22.2
Ixeris chinensis (Thunb.) Nakai (‘= 24458t 7) H Rs Dy ps 8.3
Ixeris debilis (Thunb.) A.Gray (HS4HHH) H Ra Dy p-ps 278
Ixeris polycephala Cass. (H&H}7) H Rs Dy e 30.6
Ixeris stolonifera A.Gray (E£H) Ch Ra Dy p-ps 2.8
Ixeris strigosa (H.Lév. & Vaniot) J.H.Pak & Kawano (M£H}) H Rs D4 ps 8.3
Lactuca indica L. (21 EHH7() Thw) Rs Dy pr 972
Lactuca indica L. var. laciniata(Houtt.) H.Hara f. indivisa(Maxim.) H.Hara (7= 2t 1 St 7]) Thw) Rs Dy pr 38.9
Lactuca sativa L. (M) Thw) Rs Dy ps 2.8
Lactuca serriola L. (7FA|ASE) Thw Rs Dy pr 19.4
Lapsanastrum apogonoides (Maxim.) J.H.Pak & K.Bremer (7= 2|#0[) Thw Rs DA b-ps 2.8
Ligularia fischeri(Ledeb.) Turcz. (Z%]) H Rs Dy ps 2.8
Petasites japonicus (Siebold & Zucc.) Maxim. (H$) H R2-3 Dy ps 1.1
Pseudognaphalium affine (D.Don) Anderb. (H44) CH Rs Dy ps-b 25.0
Senecio vulgaris L. (712524 Thw) Rs Dy eb 33.3
Sigesbeckia glabrescens (Makino) Makino (RISZ) Th Rs D e 30.6
Sigesbeckia orientalis L. (NIZTISE) Th Rs D, e 2.8
Sigesbeckia orientalis L. subsp. pubescens (Makino) H.Koyama (R XIS &) Th Rs D, e 44.4
Solidago altissima L. (Z0| ) H Rs D pr 5.6
Sonchus asper (L.) Hill (27X E) Thuw Rs D pr 472
Sonchus brachyotus DC. (AtH|E) H Ro-3 D1 pr 8.3
Sonchus oleraceus L. (X7}X|S Thw Rs Ds pr 472
Stemmacantha uniflora (L.) Dittrich (Hit{ 2= xH) H Rs D1 ps 5.6
Symphyotrichum expansum (Poepp. ex Spreng.) G.L.Nesom (2H|MZ2=23}) Th Rs Dy e 13.9
Symphyotrichum pilosum (Willd.) G.L.Nesom (0| =242 20]) H Rs Dy e 13.9
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Symphyotrichum subulatum (Michx.) G.L.Nesom (H|XIZ=3}H Th Rs D e 8.3
Tagetes minuta L. (2t==20tXHH]) Th Rs Dy e 1.1
Taraxacum coreanum Nakai (E121S2])) H Rsw) Dy r 16.7
Taraxacum erythrospernum Andrz. ex Besser (R2M AL 2IS2) H Raw) D4 r 5.6
Taraxacum officinale FH.Wigg. (A1%FE'_I =4 H Raw) Dy r 80.6
Taraxacum platycarpum Dahlst. (21=2]) H Raw) D1 r 1.1
Xanthium orientale L. (—EEJEDFEI Th Rs D, e 1.1
Xanthium strumarium L. (=110F2]) Th Rs D, e 25.0
Youngia japonica(L.) DC. (8 2[440]) Thw Rs Dy ps 778

Liliaceae (48t
Allium cepa L. (1) G Ra@) Da r 5.6
Allium fistulosum L. (I}) G Ra@) D4 r 472
Allium macrostemon Bunge (AtEef) G Ra@) Da r 13.9
Allium monanthum Maxim. (Z2f) G R2-3@) Da r 2.8
Allium sativum L. (O}=) G Ra@) Da r 13.9
Allium senescens L. (FHE ) G Ra@) D4 r 2.8
Allium tuberosum Rottler ex Spreng. (23 G Rse) Da r 19.4
Asparagus oligoclonos Maxim. (22 H|X2) G Rs D, e 2.8
Asparagus schoberioides Kunth (H|X5) G Rs D, e 2.8
Liriope muscari(Decne) L.H.Bailey (M 25Z) G Rars) D, r 8.3
Liriope spicata(Thunb.) Lour. (7 25) G Rs D, r 16.7
Ophiopogon japonicus (Thunb.) Ker Gawl. (AHMHEZ) G Ras) D2 t 1.1
Polygonatum odoratum (Mill.) Druce var. pluriflorum (Mig.) Ohwi (S22)) G Rs D24 e 5.6
Barnardia japonica(Thunb.) Schult.f. (£ G Rse) Dy t 1.1
Smilax china L. (202G =) N Rais) D24 | 13.9
Smilax riparia A.DC. (2Lt =) G Ras) D, | 5.6
Smilax sieboldii Miq. (B7tAIE =) N Rs D2 I 19.4

Dioscoreaceae (Ot}

Dioscorea bulbifera L. (SZ0}) G Rsis) Dy | 2.8
Dioscorea polystachya Turcz. (OF) G Rsis) Dy | 55.6
Dioscorea tokoro Makino ex Miyabe (=11 20}) G Ras) Dy | 5.6

Iridaceae (RZ1)

Sisyrinchium rosulatum E.PBicknell (SA2Z) H Rs Da t 2.8

Juncaceae (21
Luzula capitata (Mig. ex Franch. & Sav.) Kom. (B2]&) H Rs Da t 8.3

Commelinaceae (52| &= 1)

Aneilema keisak Hassk. (AtOHHE) HH(Th) R4 Dia b-p 13.9
Commelina communis L. (52| ZE) Th Rs Dy b-p 972
Commelina communis L. var. angustifolia Nakai (52| & E) Th Rs Da b-p 1.1
Poaceae (H{1})
Agropyron ciliare (Trin. ex Bunge) Tzvelev (&2 7HY) Thw) Rs Da t 83.3
Agropyron tsukushiense Honda var. transiens (Hack.) Osada (7§ 2) Thw Rs Dy t 63.9
Agrostis clavata Trin. var. nukabo Ohwi (7{0]4}) Thw) Rs Da t 16.7
Alopecurus aequalis Sobol. (SSAHE) Thww Rs D14 t 75.0
Alopecurus japonicus Steud. (25 ME) Thw Rs Dia t 2.8
Arthraxon hispidus (Thunb.) Makino (=71 E) Th Ra Da b-p 5.6
Arundinella hirta(Thunb.) Tanaka var. ciliata (Thunb.) Koidz (AH) H Ro-3 D4 t 8.3
Avena fatua L. (0| H2]) Thw Rs Dy t 2.8
Beckmannia syzigachne (Steud.) Fernald (7§ 1L|) HH(Th) Rs Dia t 5.6
Bromus catharticus Vah! (E0]AHE) Th Rs Dy t 5.6
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Bromus japonicus Thunb. (RHAHH2]) Th Rs D4 t 472
Bromus rigidus Roth (Z1 7 AR 2]) Th Rs Dy t 2.8
Bromus secalinus L. (22 #H2]) Th Rs Dy t 8.3
Calamagrostis epigeios (L.) Roth (M E) G Ro-3 Da t 2.8
Cleistogenes hackelii(Honda) Honda (CHAHZ) H Rs Dy t 2.8
Cymbopogon tortilis (Steud.) A.Camus (HEAH) H Rs D4 t 2.8
Cynodon dactylon (L.) Pers. (R4AHEHL) H Ra Da t-p 2.8
Dactylis glomerata L. (22| AH) H Rs Dy t 5.6
Digitaria ciliaris (Retz.) Koeler (H}240) Th R4 Da t-p 972
Digitaria radicosa (J.Presl) Miq. (ZHI0]) Th Ra Ds4 t-p 8.3
Digitaria violascens Link (21H}2401) Th Rs Ds t 19.4
Echinochloa crus- galli(L.) PBeauv. (1)) HH(Th) Rs Dia t-p 972
Echinochloa crus- galli(L.) PBeauv. var. echinatum (Willd.) Honda (21| H Rs3 Da t 16.7
Echinochloa esculenta (A.Braun) H.Scholz (IT]) HH(Th) Rs Dia t-p 8.3
Echinochloa oryzicola (Vasinger) Vasinger (=1I]) HH(Th) Rs Dia t-p 8.3
Eleusine indica (L.) Gaertn. (ZH}240]) Th Rs D4 t 88.9
Eragrostis ferruginea (Thunb.) PBeauv. (12) H Rs Da t 22.2
Eragrostis japonica (Thunb.) Trin. (ZtA| Z1&) Th Rs Da t 2.8
Eragrostis multicaulis Steud. (H|=2]) Th Rs D4 t 1.1
Festuca arundinacea Schreb. (224 2|H) H Rs D4 t 2.8
Festuca ovina L. (Z2|E) H Rs DA t 5.6
Festuca parvigluma Steud. (22| 0tXH{H]) H Ra D4 t 2.8
Hordeum vulgare L. (£2]) Thow Rs D4 t 8.3
Imperata cylindrica (L.) Raeusch. (I|) G Ri-2 Dia e 22.2
Leptochloa chinensis (L.) Nees (=& AH) H Rs Dy t 8.3
Lolium multiflorum Lam. (& 2]) Thw Rs Da t 8.3
Lolium perenne L. (22 E) Thw) Rs Da t 8.3
Microstegium vimineum (Trin.) A.Camus (Lt==H[ZHO[AH) Th Rs D4 b-p 5.6
Miscanthus sacchariflorus (Maxim.) Benth. & Hool.f. ex Franch. (2 AH) H Ro-3 Dy t 36.1
Miscanthus sinensis Andersson var. purpurascens (Andersson) Matsum. (2} Af) H Rs D1 t 33.3
Oplismenus undulatifolius (Ard.) PBeauv. (£ ZXIHE) H Ra D2 p 13.9
Oryza sativa L. (1) Th Rs Da t 2.8
Panicum bisulcatum Thunb. (7H7]%}) Th Rs Dy b-p 19.4
Panicum dichotomiflorum Michx. (0]=7H7| &) Th Rs Da b-p 444
Panicum miliaceumn L. (7| %) Th Rs Da t 5.6
Paspalum dilatatumn Poir. (2ZAHTI]) H Rs D4 t 2.8
Paspalum thunbergii Kunth ex Steud. (ZIAHIL) H Rs D4 t 22.2
Pennisetum alopecuroides (L.) Spreng. (=3&) H Rs D t 5.6
Phalaris arundinacea L. (ZZ) HH Ro2-3 Dia e 1.1
Phragmites australis (Cav.) Trin. ex Steud. (ZCH) HH Ri-2 Dy e 19.4
Phragmites japonica Steud. (2 2|Z) HH Ra D1 e 2.8
Poa annua L. (\{ZEOtE) Thw Rs Dy t b5.6
Poa pratensis L. (ZZO0IE) H Ro-3 Dy t 16.7
Poa sphondylodes Trin. (££0}Z) H Rs Da4 t 8.3
Pseudoraphis sordida (Thwaites) S.M.Phillips & S.L.Chen (E%XtC]) HH Ra2-3 Da t 2.8
Pseudosasa japonica (Siebold & Zucc. ex Steud.) Makino ex Nakai (O|CH) M Ri-2 Da e 8.3
Setaria faberii R.A. W.Herrm. (7}2Z0tX|E) Th Rs Dy t 63.9
Setaria italica (L.) PBeauv. (X) Th Rs Da t 11.1
Setaria pumila (Poir) Roem. & Schult. (3Z0tX|Z) Th Rs Da t 72.2
Setaria viridis (L.) PBeauv. subsp. pycnocoma (Steud.) Tzvelev ($=Z0tX|E) Th Rs Ds t 16.7
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Appendix 1. Continued

Family name Life form* Occurrence
Species name (Korean name) DoF RF DF GF frequency (%)
Setaria viridis (L.) PBeauv. (Z0}X|Z2) Th Rs D4 t 83.3
Sorghum bicolor(L.) Moench (== Th Rs D4 t 22.2
Themeda triandra Forssk. (ZAH) H Rs Dy t 2.8
Trisetum bifidum (Thunb.) Ohwi (REXt2] I[) H Rs Da t 8.3
Triticum aestivum L. (&) Thw) Rs Da t 2.8
Vulpia myuros (L.) C.C.Gmel. (E2M) Thw) Rs Da t 13.9
Zea mays L. (S42) Th Rs Dy e 69.4
Zoysia japonica Steud. (THC]) H Ri-2 Da t-p 1.1

Araceae (HM'EA1h
Colocasia esculenta(L.) Schott (E2t) G Rs(c) Da r 16.7
Pinellia ternata (Thunb.) Makino (2}5}) G Rs(c) Da4 e 44.4

Lemnaceae (72| gf1})

Spirodela polyrhiza (L.) Schleid. (7§2|&f) HH(Th) Rs D1 n,r 2.8

Cyperaceae (AtZ1})

Bulbostylis barbata (Rottb.) C.B.Clarke (27| 3Z) Th Rs Da t 2.8
Carex breviculmis R.Br. (FAI=x) H Rs D4 t 5.6
Carex laevissima Nakai (Of 0| AtZx) H Rs D4 t 2.8
Carex neurocarpa Maxim. (H0|ALE) H Rs Dy t 1.1
Cyperus amuricus Maxim. (S AtL) Th Rs D4 t 44 .4
Cyperus difformis L. (23S AtL) HH(Th) Rs D14 t 472
Cyperus hakonensis Franch. & Sav. (H0t2|2-SAL) Th Rs Dy t 5.6
Cyperus iria L. (RS AL]) Th Rs Dy t 58.3
Cyperus microiria Steud. (22SAL) Th Rs Dy t 94.4
Cyperus nipponicus Franch. & Sav. (E2H-SALL) Th Rs Dia t 36.1
Cyperus orthostachyus Franch. & Sav. (&8-S AtL) HH(Th) Rs Dia t 2.8
Eleocharis acicularis (L.) Roem. & Schult. var. longiseta Svenson (A]25) HH Rs Dia t 1.1
Fimbristylis dichotoma (L.) Vahl (6= X|7|) HH(Th) Rs Dia t 16.7
Fimbristylis littoralis Gaudich. (H}2{6I=X]7|) HH(Th) Rs Dia t 5.6
Kyllinga brevifolia Rottb. var. leiolepis (Franch. & Sav.) H.Hara (T-CH7t2]) HH Rs Dia te 1.1
Lipocarpha microcephala (R.Br.) Kunth (M|CH7}2]) Th Rs Dy t 8.3

Zingiberaceae (4Zt1})

Zingiber officinale Roscoe (4Z) G Rsis) D2 e 1.1

Cannaceae (Ex1})

Canna X generalis L.H.Bailey & E.Z. Bailey (7tLt) G Ra Da4 e 2.8

* DoF: dormancy form, RF: radicoid form, DF: disseminule form, GF: growth form.
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