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Abstract - The objective of this study was to identify the life form characteristics, naturalized
degree and introduction period of naturalized plants on upland fields in South Korea. The survey
sites were selected in 222 upland fields over 9 provinces where are relatively dry soil conditions
and are disturbed continuously by farming practices. It seemed that these uplands maintain good
condition for the invasion and settlement of alien plants. Field surveys were carried out twice from
May to June and from August to September in 2013. The vascular plants of the upland fields were
listed into 539 taxa which contain 103 families, 320 genera, 448 species, 2 subspecies, 74 varieties
and 15 forms. Ninety nine taxa were naturalized plants composed of 23 families, 64 genera, 91
species and 8 varieties. The urbanization index and naturalized index is 30.65% and 18.37 %,
respectively. Among total 99 naturalized plants, Compositae (30 taxa) was the most dominant
family, and followed by Gramineae (14 taxa). On the basis of dormancy form, 78 taxa were belong
to Th (Therophyte). In radicoid form, Rs plants (86 taxa) and R3 plants (14 taxa) were dominantly
distributed. In disseminule form, D4 including 63 taxa and D, containing 26 taxa were dominant.
On the basis of growth form, erect form (e) containing 26 taxa was dominant. In conclusion, life
form spectrum was Th-Rs-Dg4-e type. According to life form analysis, naturalized degree and
introduction period, alien plants with unique characteristics may have high ability to settle and
spread nationwide after inflow into South Korea. It needs further to observe some plant species
with or without ecological features such as widely disseminated seeds by wind or water, high seed
productivity, long life-span seeds, high germination rate of seeds, or non-dormant germinable seed.
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A =

Park (1995)2 %17k, 52, k= 9 iAol 2sto] s
o] AYAZRE o] FYE LU=t FEA oFA
sHA | AE, AR o3t A=Al = AufFol A
of d&= o] ofAstE AES 73] E (naturalized plant)
2 Qosta ok @A 2uztel= 387 1684 309F 14
FF 323EFo] AER HuFH| Yo (F7THETA
AR BAAE www.nature.go.kr). FASHEL FHA], =2
B, Q7h 29 5 9d mAe wof Aelo] ed B2
o] F& Ao MYt Ay, thFEo] iy =&
o]t} (Yim and Jeon 1980; Lim and Hwang 2006; Park et al.
2007; Yang 2007; Lim et al. 2009; Kim et al. 2015; Lee et al.
2015). 53], 4 A= AL A7y S e o2
A olHgt AsHAEY] Az W Ex it Fag 4TS
g Aor AZEHY, B3 FHA WA o]E A EY
HdE 229 A e 5 Y @A 2 1
A © 71t} (Cousens and Mortimer 1995; Pimentel 2000).
ASFAEY U 715 @S Z¥, AEA7E A
Aol g s g e wR7t S7kshr] AR 1964
3 o]F FA3] S/ A= YERTH(Yang, 2007; Lee
et al. 2011). o]&& 22 A% F7F FAE HolA H
= F7HY Holem 7|3 HEte S A4E o+ ok
(Nakanishi et al. 2006).

=4 A Eo] #E A& o2 AFAE YA Al
X (Yang 2007; Kim et al. 2015), &5 % (Park et al. 2007),
Aghgd® BEEA Y (Lim et al. 2009), 7oA Y (Lim
and Hwang 2006), HAMWFE =359 (Oh er al. 2009)1} Zo]
EAAY EE= A= (Yim and Jeon 1980; Kang 1999; Kang
and Shim 2002; Kim and Oh 2011; Lee et al. 2015)& A2
2 A&H o7 yro] gt EF], Kang(1999)2 Ay =
Ak ohje} AR Aast 2 BeAas viger 2
U ASKES 707} 482F 02 HUSFTE 1 = 92.7%7}
i e A Ao EdstEth wEkA, S AAE &
EE ATl oA sAHA 53], ERAA FoYEE &
T ot FZ AZR O E@cH= ARAE B A7t
A E QO (Kim et al. 2015; Lee et al. 2015), ©A] X
0 WA 288 53 9o,

weba, 2 AFAE el Hxo] AHoz 4
o, 220 AATHE A Gl Ak A=) AR
2951E AR BEE Y}, 050 ABY 5
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& ANBHE A BHow sy
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Ax 2 =9 44X 95 ARt F 22270 BA 9 & Y
FoF £ (TS, TSFAH) O At AZHIES 2013
9 5~69 ¥ 8~9Y F Ao 4H 2ABIGH 24 = &
A BRG] 2 A7E 2570, A= 207, FFEE 207K,
ZFJ9E 2070, AEE 3570, Aztdr 2870, AAEGE 26
AN, A= 210 Ath 2ARR G4 plEHEE AES AR
T AR Zgsto] AP AN AE=3 (Lee 1996a; Lee
2003; Park 2009)< ©]-&3to] S AEFLE F7tE
FAE25E (www.nature.go.kr)S 7|E2 2 34T} A3+
9 5&, A%t 55, A7 S7HIETA AR EA|
A® (www.nature.go.kr)S 7|F2 2 3. A= 5F
Kariyama and Kobatake (1988)7} A|A|St HIHOZ 1~52
T2 St 24 S5 A EY EEREE Y, 15
T2 st £E8L, 2552 HAH R Fxsta A
S WA 3, 35g2 4y BEsh AfAlee BA ¢,
4552 FAHOE Exsht A7 AL, 5552 Y
22t A= B2 AL vehdth ASA7= 171 (f
FolF~19219), 27] (19228 ~1963'd) & 37] (1964~ A)

(Naturalization index)< ©]-83t4th ZEA|Z A== =9
A @A7EA] BaElo] Qe AMEY & EFT+(323
Rl gt AR A E ERESsY HERE A
A3+t (Yim and Jeon 1980). AZFEL thAHA AR A&
of ERTs T WA A EY ERI4Y HER 4
3t%ch (Numata 1978). F|3H4] &2 A& (life form)
Raunkiaer (1934)9} Numata(1970)8] HHHo 2 2 2 EZ
ol -83F] Lee(1996b)7t AAIRE FH Y, A (X57]%
P, A7), S o2 RSt Jesiqith

o 1o ox A

2 o nF

L A ER

U LAFZA O M Atz AEFE 1037} 3204 448
Z 201F T4HFE 1SEEOE F 539EFFoIed, 1 F
AT EL 237 644 91F SHIFTORE F 99EFLOIATt
(Appendex 1). @A o] HuH AT ES F4+= 323
ERolng, I AR tidt =AIEAFE 30.65%
2 Yetgth o2 XA B1H AR SE T A3t
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Table 1. The family composition of naturalized plants and total plants on upland fields in South Korea

Naturalized Total
Family name
No. of taxa Ratio (%) No. of taxa Ratio (%)
Compositae Z3}7} 30 30.30 75 13.91
Gramineae B3} 14 14.14 68 12.62
Leguminosae &3} 6 6.06 34 6.31
Convolvulaceae ™| Z3} 6 6.06 13 2.41
Polygonaceae "}t &3} 6 6.06 22 4.08
Caryophyllaceae 4] 52 4 4.04 12 2.23
Cruciferae A A3}t 4 4.04 16 2.97
Malvaceae ©F-=3}+ 4 4.04 7 1.30
Scrophulariaceae &4+ 3 3.03 9 1.67
Amaranthaceae ¥ =3} 3 3.03 5 0.93
Euphorbiaceae o =3} 3 3.03 10 1.86
Chenopodiaeceae ot} 3 3.03 7 1.30
Onagraceae HH5 2 X 2 2.02 3 0.56
Solanaceae 7}A| 2+ 2 2.02 10 1.86
Phytolaccaceae Z}-2] 5t 1 1.01 1 0.19
Rosaceae &u] 1}t 1 1.01 19 3.53
Geraniaceae F <o) &1} 1 1.01 4 0.74
Iridaceae 5221 1 1.01 1 0.19
Cucurbitaceae 23} 1 1.01 8 1.48
Umbelliferae A3 1} 1 1.01 9 1.67
Saururaceae A 3 1 1.01 1 0.19
Molluginaceae A} F-Z 1}t 1 1.01 2 0.37
Rubiaceae Z-54 o)1} 1 1.01 5 0.93
Others - - 341 36.73
Total 99 100 539 100

AE ZFGLBERFDE QAL & 2 AFZe} v as)
B, 2R 9 EA A= HARIE S HEY 27.24%
(Oh et al. 2009), 7FoFAF=EF9Y 14.55% (Lim and Hwang
2006), S5 WA 4.33% (You et al. 2003), A7 % ZHAt
3 A AF 12.07% (Lee et al. 2002a), W= 7F 13%(Oh and
Go 2005), =39 X T4 34 14.24% (Lim et al. 2004),
A€ A 22.91% (Lee et al. 2002b), A £2% 7.12%
(Park et al. 2004), %202 26.01% (Kim and Oh 2011), 7
B S QEAE 14.24% (Park et al. 2009)E T XA &=9kth o]
2 £ uf Aot shd S T2 ohFet A f3at v
wate] WFAR] AeA= dfAlEe] F2] fag 24
< 7HAAL lekar A2EE 4= Qi

AR o] AL 1837%E UEFLeH, ol A&
Z3HAF 4.35% (Lee et al. 2002b), 5 WL-A 2.99% (You et
al. 2003), 7FOFAF 4.06% (Lim and Hwang 2006), 34-534-<]
Al A8 14.89% (Lim et al. 2004), &=% 3.94% (Park
et al. 2004)BETH= =29k AL 233 29.25% (Lee et al.
2002a) ot W Eolqith &, A7t n@ 9 =92
HE O Q4 EY §4 7HeAdo] AHHLRE & AR

LRZR Y AAsts AFAE F 23T (Compositae)
o &3l= Aol 7MY W2 30EFTol ¥t (Table 1). 9]
AL TARA A EdT ASAE AA 9 30.30%] 3
Fot= Aotk b3 22 W} (Gramineae)7}t 1487
(14.14%)2.2 =4 Yetgtod, F3(Leguminosae), M
T} (Convolvulaceae), 9+t]Z 3} (Polygonaceae)7} 2+t 625
T (6.06%), A1=3} (Caryophyllaceae), 4 AF3}+} (Cruciferae),
o3 (Malvaceae)x= 22t 48274 (4.04%) 22 e
ot SEyEt AA AFAE 323EBF L (I ETA A
ARAAEE 3 £ v&E BHH, 33k 21.36%, Y
T} 19.50%, XA st} 9.60%, 1 6.81%, 7FAT 4.95%,
HZ3 3.10%, oFT 3.10%, "t &3 3.10%°] 3t A
=9 A Ea THAA o @t AT EAA A4
of 7184 I} (families)= FAFSFIARE, LA AR M= =
3take} Hlgo] EA Ui, ARSI RA UEyith
LRZA] AA AEo g 1 ExE AHEH, F37t
7F 15852 (13.91%) 22 71 Woty, o202 ¥1} 68
EFT(12.62%), T3 34271 (6.31%), vt &1} 228
B (4.08%), Au)Ik (Rosaceae) 1985 (3.53%), W&}
(Liliaceae) 1887+t (3.34%), A=} (Cyperaceae) 165-F-
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Table 2. Dormancy form of naturalized plants on upland fields in South Korea

Dormancy form* Ch G H HH M MM N Th Thw)
No. of taxa 2 3 14 0 0 1 1 48 30
Ratio (%) 2.02 3.03 14.14 0.00 0.00 1.01 1.01 48.48 30.30

*Ch: Chamaephyte, G: Geophyte, H: Hemicryptophyte, HH: Hydatophyte, M: Microphanerophyte, N: Nanophanerophyte, MM: Megaphanerophyte, Th:
Therophyte (summer annual), Thw): Therophyte (winter annual)

Table 3. Radicoid form of naturalized plants on upland fields in South Korea

Radicoid form* Ris Ros R3 Rs) Rsw) R4 Rs
No. of taxa 1 2 5 1 2 2 86
Ratio (%) 1.01 2.02 5.05 1.01 2.02 2.02 86.87

*Ry: widest extent of rhizomatous growth, R>: moderate extent of rhizomatous growth, R3: narrowest extent of rthizomatous growth, R4: clonal growth by stolons
and struck roots, Rs: non-clonal growth (monophyte), Ri.3 or R2.3: plant with rhizomatous mutation of R; and R; or R2 and R3, Rs): succulent type, R): vertical

type.

Table 4. Disseminule form of naturalized plants on upland fields in South Korea

Disseminule form* D Di> Dia D. D3 D4 Ds Dy,
No. of taxa 22 1 1 6 7 60 0 2
Ratio (%) 22.22 1.01 1.01 6.06 7.07 60.61 0.00 2.02

*D;: disseminated widely by wind or water, D2: disseminated attaching with or eaten by animals and man, D3: disseminated by mechanical propulsion of
dehiscence of fruits, D4: having no special modification for dissemination, Ds: not producing seeds, D12, D14 or D4 ,1: plant with D; and D>, D1 and Dy, or D4 and
Di.

(2.97%) L ARSI 16877 (2.97%) 22 e T (Table o] 11.11% (11 EFH) 2 o] &E 354 th(Table 3). AHZ 7|
1. oA e w3t % B A9 NS AGstnE L Sus AEs|Bo] glol o] o) BA| Fuo]
Astalo] T Lot 2fol S LhehylT, A7} WolA WAlsHE FEAEY (D)E 74 Aol 63.64%

(63EFHE 7P B, oo g2 FAVL 7P Hre}
2. 3€3 2L BEAE 7R Qlof vigtolu 2o o8 fA A
7F AAZEE ELAEY (D) 7HA Ao 26.26% (265-F
)2 AAoHe A0 eIt (Table ). F4AEF *—l
BE AR AYE, )93, AgUNEd S} 2L
gtk A1Eo] of7]o] Z3tE =Y ¥ 0EFT 7HH 23%
Fato] =3tk skt o]eF T =3t &5t W
9 A Eo] FHAEF Y &3ttt Z3E Kim and
Oh(2011)9] ATt} UR|st= Aolt} o]|Hdt EFAZFH S
7H ZRAEE, nE &R ), AgEEx, drdFe A
AR A B A gt AE 1250 Z3E] glo
™, Lee et al.(2015)0] F5ALEF QA A2 Il A
I 7Fs8E 71U 2 & Agsto] A&5% 2, @
A e} tH] 5k 2100L“EH°11h A AR 7L oF 7.698) ST}
g Aoz ZAHSS & o, ol2et F4EY YA E
o] Foll FHdfoF & Aoz wkEt
S 2™ (e)0] 26877 (26.26%)22 7MY #=7
uebgon, £7|7F shol A B2 7H7F 2t FH0] &
Bt g2 £AF (b)) Aol ZAEF oL Fofl =4

AR G A &l AHIMAE 99EF ol EH?:"_ Raun-
kiaer®] FHE EAZA3}, dAAELS 78%
A AR E (Th)o] 48EF (48.48%), 574] Ll 3‘—]%
(Thw)®] 30&F(30.30%) 01 om, ThA A& 214
Z(21.21%)& A5 TH(Table 2). WA ZA|of] BE3}=
SHAEY A ddAEe] thdgAERY T g2 0
< AR EIG o, o]y et it vt e AR FHA
oz g o2 A3 YA Aot (Kang 1999; Kim
et al. 2015). §HH o), A F 02 £33t =oluf HRojA]
Aete FAAEY Fees dtdAEY v&o] =4 YE
% Th(Kang 1999). thaA A &2 BEAFAE (H, 14.14%), A
SAE(G, 3.03%) «2 2 w2 H|F& XAt Kim et al.
(2015)0lA Bagt F&A] ¥ Edst= A4 FH
P BE} FARE B2 E YEriT

HAY F A7 /P2 Ash Aol AAAE TEA
U1 AT Rs A E0] 86.87% (B86RFT)E 7HY Wol
AL, thEo R 230 4o M FA ¥ R 4
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Table 5. Growth form of naturalized plants on upland fields in South Korea

Growth form* No. of taxa Ratio (%) Growth form No. of taxa Ratio (%)
b 15 15.15 p 1 1.01
b-1 1 1.01 p-b 1 1.01
b-p 3 3.03 pr 15 15.15
b-ps 2 2.02 ps 7 7.07
e 26 26.26 ps-b 1 1.01
e,b 4 4.04 r 2 2.02
1 8 8.08 t 13 13.13
*b: branched form, e: erect form, p: procumbent form, pr: partial-rosette form, ps: pseudo-rosette form, r: rosette form, t: tussock form, 1: liane form, e,b: erect

or branched form, b-1: b form with liane stem, b-p: b form with procumbent stem, b-ps: b form with pseudo-rosette, p-b: p form with branched stem, ps-b: ps

form with branched stem

27F ISERT (15.15%), E717h Wo| Bo] 2285 BEE
2% o] 138 F7(13.13%) 2.2 =7 YeTh (Table 5).
o|& 37HA FH Y A&F ol 69.70%F At o] 23t A
¥ AL E ANGNNE FARH UERETH(toh ef al.
2008).

3. A%tE 9 AA 7]

2 A A2 ERIE BAFA o BESHE= ATE F
e s5Fo] F 26EFFOR Y WYL, TR 3
TH 4ERT, 45T 287,258 2087, 159 TE
FELoE YERTH(Table 6). WehA FL3E F 4347t
Axdor de| £t JS5S ¢ & A9t A%t 5
sa°l &3t A& dAdeR R AHEd, 3337 9
ERToR 7P Uoka, tgo 2 v 48RS, T 32
T, BobE 2B F, RS 2B /T O R YEtoH,
U2 di=3t, v &3, W23}, visZ2at, v g, diekd
ZH7F 1 BRI ORE YENT FHE E42 oA UE,
EAm| Aot Zo] 2YEOR Ao AAE Hfet 21
od, QPN FxotE, EVE T o] BExEoR A
" A 2 Fvgde] o 2ol AujseR =YE FE
< At tiREEo] dAAERI AL FAT 4 sk
(Appendix 1, Ryang et al. 2004). | Z2 217t 93] =3
o2 Q4ES Il =YsHA gt ol AEA
At AEE2 A Sl AL Uehdn

LR Ao EEh= AT ES A7 E AFHEE, |
719 3987, 2719 1587 & 37]9 4587 A%
e Ao 2 YRtk (Table 7). 0|5 FoA A8z g
2 Ex5n JfA¢E B2 ASE 5559 ASIE o
g ASAZIE HH, 17] (R ol £~19219)00 ASFt A&
S°] I5ERTLE 7MY UL, th o 2 37] (1964~ A)
6RFT, 271 (19229 ~1963) SEFTOE YENT o5

i

Table 6. Naturalized degree of naturalized plants on upland fields
in South Korea

Naturalized degree 1 2 3 4 5
No. of taxa 7 20 24 22 26
Ratio (%) 7.07 2020 2424 2222 26.26

Table 7. Introduction period of naturalized plants on upland fields
in South Korea

Introduction period 1" period 2" period 3" period
No. of taxa 39 15 45
Ratio (%) 39.39 15.15 45.45

A E F AdFez M2 37]9] =99 F2 =3t
9] wm7atAbe], EulRF=3), W ELe v A, Bt
9 294, HEHY 7t=gHlE, AAETY] FoEgol
2 YERgth(Appendix 1).

QoA AgH AZAI717}F 37]01 A7}t 55H F
E9 AEY EAS ATEY, FF T A EF0] A=FF
o7 ghiteo] ZAE oA 7 ¢ s Aot A4
7] A EE AR EX Y9 gt Aol fEldt B
7H] EAE o 2ol A T 5 IS Aotk A WA
2, 33349 njm7taAle, Ee|RFET3et Zo] F4AtE
FZ 7H= ALE oE =T} vaste] g4 20t W
£ Ao 7 gotEc) Appendix 19 FEAIZF o2 w7|H
B2 AES2(FAN, 7HeErE, ool 17kEr
A A, 2042 F) vHell siAE o= A= FA7}
AutEl= Aoz A A oh(Ryang et al. 2004). = HAZ,
=2 TARAEE 7= ALR olgd Ade 7H=gH
(&7 30,0008), T=robAu] (37 29,1008), AEE
= 50l At (Ryang er al. 2004). Al A=, FH/do] 3}
ojA FAFO o] 71 EAS UehH, ol Aol v
=7HHAH] (F 169), v, AESUE, 7RIS 5
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o] YSATH(Ryang et al. 2004). 7FAFF2] 739 FjH ] m}
A oW 717 FEE Y AT A4 YTOIE &
Wobg e ERiE A 5 ofsl 74 188 ek ] 4
Az, F7e] w2 PolgE § 4 Qov, o2 Aok
2, aestofu], SAE R ]uHs 5o 919le (Ryang
et al. 2004). A AR, A48 A7 FH glo] vz %
oFh: BAS § 4 oo, olad AdE NN B
oA H], SALE v, $YA VYT UE So] 9t
(Ryang et al. 2004). A7]0] AFJ3 EA = S 7IX =
AEE QAU = 71| o]Are] EAS Ao UEh: 2
EE Atk B3], 7MAE S 4R E, 2 B4 9. F
Al & dobk 3l 44 el M2 Wole] a7l 54

& 25 g A% & 5 U9 B olelw S A

o N

31 2.

= =)

WARAL A2 BARAT ASHA ALY DA
We FoRA FA A9 EX 4AHOR Fho] §
YR e ESo] FHst] AR B £ Y= T
J28 ATUL webA] B AFAAE B T LAA
of 2ASH AAE B2 A5 oS HBY =
4 A, AN 5§ AT AEYE 438

© 2 20134 5~6¥7} 8~9Yo] A=
@ﬂ@oznﬂ%ﬂ%mﬁgii4dﬁﬁilah%
103?1L 3204 448%F 201%F 74¥WF 15EFS ZHSHE 539
T AEFol FAHIUL o] F A= 233} 645
91% 8HFTLoR F 99EFIOIAT Ax TAHZA 9] =4
A& 30.65%01, ASHEL 18.37%F Vretich w32
A A E F =27 30RFLOE 7P gL e
2 W7 14872t FHF e RS A=
VEFT F 18EFwol dABAE I HAY F At
713&&1& *‘“Ol 86 FEOE 7MY WAL, Bl 2 Rs
Aol 1IERTeE Yol St A7 8PS DiE
7Hd %JOl 63fv%2£ 7HE w@oka, thg e & D1 7HA
Hol 2687T o2 WA BHFL AHF ()0l 2687
O 7 A vEEt Aid e s 2T ASsAARt
A7t & AMES FHoE O59 AEFS 24
oA oed 22 B4 7RI AEE: s Y = 4
Z g Z*%Z* =4t 7% % Aoz eIt 1 &
A, FAEEl =2 A, F

’

X0 250] 21 3, 4 Wobhol 52 A 2 FAANA 2

wolshe Aolth. olefat S4L ML A4S
§9 FUA BEA B0E 2o 2 BEE B2Y
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Appendix 1. The list of naturalized plants on upland fields in South Korea

Famlly na.me Life form* ND#* [P

Scientific name DoFE RF GF DF
Polygonaceae T}t] &3}

Fallopia dumetorum (L.) Holub F 2|52 Th Rs 1 Ds 3 1

Persicaria orientalis (L.) Spach & & ] Th Rs e D4 3 1

Rumex acetosella L. o715 H Ros pr Dy 3 1

Rumex crispus L. 28] 7J0] H Rs ps D, 5 1

Rumex nipponicus Franch. & Sav. £42| 30| H Rs ps D4 2 1

Rumex obtusifolius L. 22| 0] H Rs ps D4 3 2
Phytolaccaceae A} 33}

Phytolacca americana L. B = A2 & G Rs e D, 3 3
Molluginaceae A4 F-& 3

Mollugo verticillata L. 4 F& Th Rs b-ps Ds 1 3
Caryophyllaceae 4} 53}

Cerastium glomeratum Thuill. +HJU=U5E Th Rs b D4 4 3

Silene armeria L. ZL o]t L& Th Rs b D, 2 1

Silene gallica L. ¥ Th Rs b D4 4 3

Spergula arvensis L. 71 &}2] Th Rs b D, 1 3
Chenopodiaceae o5+

Chenopodium album L. 8 g o}5 Th Rs e,b D4 5 1

Chenopodium ficifolium Smith & o5+ Th Rs e D4 5 1

Chenopodium glaucum L. 3|8 o} Th Rs b D4 3 1
Amaranthaceae ¥ &3}

Amaranthus lividus L. 7] 8] 2 Th Rs e D4 3 1

Amaranthus patulus Bertol. 7F =8| Th Rs e D4 5 3

Amaranthus viridis L. Z 18]S Th Rs e D4 2 2
Saururaceae A % 3}

Houttuynia cordata Thunb. ¢FE2 Y G Ris E D4 1 2
Cruciferae A A3+t

Brassica juncea (L.) Czern. var. juncea 5t Th Rs ps D4 5 1

Lepidium apetalum Willd. TFEhy o] Th Rs ps Dy 3 1

Lepidium virginicum L. F Tty o] Th Rs ps D4 5 3

Thlaspi arvense L. &g o] Th Rs pr Dy 3 1
Rosaceae #n| a2+

Potentilla supina L. 7§ 2 A 7] 4] Ch Rs b-ps D4 3 1
Leguminosae F

Amorpha fruticosa L. ZA| 8| &2 N Rs e D4 5 2

Astragalus sinicus L. A+-2-% Th Rs b D; 2 1

Melilotus suaveolens Ledeb. Z-5A}] Th Rs b D, 4 1

Robinia pseudoacacia L. O}7FA| L5 MM Rs e Ds; 5 1

Trifolium repens L. E7| & Ch R4 p Dy 5 1

Vicia villosa Roth Bl %] Th Rs b-1 Ds; 2 3
Gernaniaceae | <=0| &1}

Geranium carolinianum L. B =+F£=0] Th Rs ps-b Ds 2 3
Euphorbiaceae ™=}t

Euphorbia maculata L. 2351 ) Th Rs eb D; 4 2

Euphorbia prostrata Aiton 21 ] Th Rs b-p D; 1 3

Euphorbia supina Raf. o} 7] 311 ojf Th Rs b-p D3 5 1
Malvaceae o}-=-3}

Abutilon theophrasti Medicus ©] % Th Rs e D, 3 1

Hibiscus trionum L. $8H& Th Rs eb Dy 2 1

Malva neglecta Wallr. ‘33 oo} Th Rs e D4 3 3

Malva parviflora L. o} 7] o} Th Rs e D4 1 3
Onagraceae =23}

Oenothera biennis L. @90 & Th Rs pr Da 5 1

Oenothera laciniata Hill o 7| & 20| & Th Rs pr Dy 4 3
Cucurbitaceae 23}

Sicyos angulatus L. 7} A8} Th Rs 1 Dy 4 3
Umbelliferae AF& 7}

Anthriscus caucalis M. Bieb. 3 A% Th Rs ps D4 4 3

Rubiaceae Z-54 o]}
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Appendix 1. Continued.
Famlly na‘me Life form* ND#* [P
Scientific name DoF RF GF DF
Diodia teres Walter var. teres W& Th Rs b D4 4 3
Convolvulaceae H| Z3}
Cuscuta pentagona Engelm. 1] =3A AJ Ak Th Rs 1 D4 5 3
Ipomoea hederacea Jacq. var. hederacea 0| =23 Th Rs 1 D4 3 3
Ipomoea hederacea var. integriuscula A. Gray 5 Q 0| =2 }ZE Th Rs | D4 2 3
Ipomoea lacunosa L. o 7| 22 Th Rs 1 Dy 2 3
Ipomoea purpurea Roth QW EZ Th Rs 1 Dy 3 1
Quamoclit coccinea Moench 3248452 Th Rs 1 D4 3 1
Solanaceae 7}A| 2+
Physalis angulata L. "§5}+2] Th Rs b D, 4 1
Solanum americanum Mill. v] =70} Th Rs b D: 2 3
Scrophulariaceae &4+
Lindernia dubia (L.) Pennell 1] =] & Th Rs b D4 3 3
Veronica arvensis L. A7/ EL4E Th Rs b Dy 3 1
Veronica persica Poir. 27/ &54& Th R4 p-b Dy 5 2
Compositae = 3}3}
Ambrosia artemisiifolia L. S| A& Th Rs e D4 5 2
Ambrosia trifida L. var. trifida S E A A Z Th Rs e D4 4 3
Aster pilosus Willd. 0]=&E A o] H R3 e D, 4 3
Aster subulatus var. sandwicensis A.G. Jones 28| #-F=3} Th R3 e D 5 3
Bidens frondosa L. 0] =7} ALE] Th Rs e Di2 5 3
Bidens pilosa L. var. pilosa &At=7|8]¥s Th Rs e D, 4 3
Conyza bonariensis (L.) Cronquist A% Th Rs pr D, 2 1
Conyza canadensis (L.) Cronquist 33 Th Rs pr D, 5 1
Conyza sumatrensis E. Walker 253 Th Rs pr D, 4 2
Coreopsis tinctoria Nutt. 7] R = Th Rs e D, 2 1
Crassocephalum crepidioides (Benth.) S. Moore =& A U&E Th Rs e Dy 2 3
Erechtites hieracifolia Raf. H2AU&E Th Rs e D, 3 3
Erigeron annuus (L.) Pers. 742 Th Rs pr D 5 1
Erigeron philadelphicus L. 3% Th Rs pr D, 1 3
Erigeron strigosus Muhl. FZ 7% Th Rs pr D, 2 3
Galinsoga ciliata (Raf.) S.F. Blake & Z o} H| Th Rs e D4 3 3
Gnaphalium calviceps Fernald A E&UE Th Rs b D, 4 3
Gnaphalium purpureum L. AFE2EHUE Th Rs b D 2 3
Helianthus tuberosus L. 4] G R e D4 3 1
Hypochaeris radicata L. ¥ EE&% H Rs pr D 4 3
Lactuca scariola L. 7FA|1 A3 Th Rs pr D, 4 3
Senecio vulgaris L. 7%t Th Rs e,b D, 5 1
Solidago altissima L. 91| 9 F H R3 pr D, 2 3
Sonchus asper (L.) Hill 29714 % Th Rs pr D, 5 1
Sonchus oleraceus L. W7} X% Th Rs pr D 3 1
Tagetes minuta L. RF4>=- oA H] Th Rs e D, 4 3
Taraxacum laevigatum DC. FH-2 A A ¥ &4 H Rsw) r D 3 3
Taraxacum officinale Weber A %71 &g H Ri) r D, 5 1
Xanthium canadense Mill. =730} Th Rs e D: 4 3
Xanthium strumarium L. =X 0} Th Rs e D, 2 1
Tridaceae 22X
Sisyrinchium angustifolium Mill. 5452 H Rs t Dy 2 2
Gramineae ¥ I}
Alopecurus japonicus Steud. BEA & Th Rs t Dia 2 3
Avena fatua L. W] A2 Th Rs t D4 4 1
Bromus rigidus Roth 71791 2] Th Rs t D, 4 3
Bromus secalinus L. 22 7 2] Th Rs t D4 2 2
Bromus unioloides HB. & K. 20| A& Th Rs t Ds 4 3
Dactylis glomerata L. 22| A] H R; t D4 5 1
Festuca arundinacea Schreb. 271219 H Rs t Dy 5 3
Festuca myuros L. S5A) Th Rs t D4 4 2
Lolium multiflorum Lam. var. multiflorum F| 5.2 Th Rs t Dy 3 3
Lolium perenne L. Z1& Th Rs t D4 3 2
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Appendix 1. Continued.

Famlly na.me Life form* ND#* [P
Scientific name DoF RF GF DF
Panicum dichotomiflorum Michx. 0] =-7]7]%} Th Rs b-p D4 5 2
Panicum miliaceum L. 7173+ Th Rs b Ds 1 2
Paspalum dilatatum Poir. 23] 3] H R3 t D4 4 3
Poa pratensis L. 3EOLE H Ros t D4 5 1

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

**ND: naturalized degree
*#*P: introduced period



