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ABSTRACT: Wetlands are vulnerable to biological invasion by alien species, because they function as sinks that accumulate
excess water, sediments, nutrients, and other contaminants from the surrounding watersheds by disturbance. In this study, to
understand the status and characteristics of the alien plants based on the type of wetlands, we classified 24 ecologically
outstanding wetlands and analyzed the status of alien flora. A total of 130 alien plants were found in the wetlands, accounting
for 11% of the total plant species. Among them, the Asteraceae species was the most diverse, with 40 species. £rigeron
annuus and Oenothera ordorata had the highest frequency of occurrence. The species richness of alien plants in the riverine
and lacustrine wetlands (average: 30 species) was higher than that in the mountainous palustrine wetlands (average: 10
species). The same results were found in the naturalization index, urbanization index, and ratio of annuals and biennials,
which indicate the degree of artificial interference. In the cluster analysis, the riverine and lacustrine wetlands were combined,
and only the mountainous palustrine wetlands were separated. The number of alien plants is remarkably low in the
mountainous palustrine wetlands, and it is considered to be the influence of Erigeron strigosus, Symphytum officinale, and
Bilderdykia convolvulus, not found in the other types of wetlands. In particular, invasive alien plants such as Aster pilosus,
Ambrosia trifida, Sicyos angulatus, Ambrosia artemisiifolia var. elatior were found intensively in the riverine wetlands.
Therefore, it is considered that a methodical management is urgently required considering the dispersal of alien plants in the
riverine and lacustrine wetlands with high artificial interference.
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Table 1. Abbreviation, locality, area, type and survey year of the study sites

Site (abbreviation) Locality Area (km?) Type Servey year
Baekgokji wetland (BG) Jincheon-gun 0.532 Lacustrine 2015
Baekryeonjae wetland (BR) Gokseong-gun 0.152 Lacustrine 2013
Baekseokje wetland (BS) Gunsan-si 0.126 Lacustrine 2016
Dongrim reservoir wetland (DG) Gochang-gun 2.775 Lacustrine 2016
Jilnal wetland (JN) Haman-gun 0.169 Lacustrine 2014
Okjeongho wetland (OJ) Imsil-gun 1.181 Lacustrine 2018
Usupje wetland (UJ) Naju-si 0.426 Lacustrine 2013
Binaesum wetland (BN) Chungju-si 1.734 Riverine 2018
Chimsil wetland (CS) Gokseong-gun 2.160 Riverine 2015
Daebong wetland (DB) Changnyeong-gun 0.505 Riverine 2014
Dorisum wetland (DR) Yeoju-si 2.203 Riverine 2019
Ganwolho wetland (GW) Seosan-si 7.078 Riverine 2016
Hapgang wetland (HG) Sejong-si 2.009 Riverine 2014
Hwangjeong wetland (HJ) Yeongcheon-si 2.033 Riverine 2017
Hyuncheonri wetland (HC) Hoengseong-gun 0.298 Riverine 2012
Jangrok wetland (JR) Gwangju-si 1.185 Riverine 2018
Wansa wetland (WS) Sacheon-si 1.694 Riverine 2015
Yongyangbo wetland (YY) Cheorwon-gun 0.768 Riverine 2019
Cheonchuksan wetland (CC) Uljin-gun 0.017 Mountainous palustrine 2014
Mulcha-oreum wetland (MC) Jeju-si 0.004 Mountainous palustrine 2012
Myeonsan wetland (MS) Bonghwa-gun 0.231 Mountainous palustrine 2015
Rilririppeondegi wetland (RP) Suncheon-si 0.561 Mountainous palustrine 2017
Simjeok wetland (SJ) Inje-gun 0.179 Mountainous palustrine 2013
Sumeunmulbaendui wetland (SB) Jeju-si 1.175 Mountainous palustrine 2012
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Fig. 1. Location of surveyed ecologically outstanding
wetlands in South Korea (abbreviation in Table 1).
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Table 2. Number of alien plants (AP), naturalization index (NI), urbanization index (Ul), and ratio of life cycle according

to the types of wetland

Life cycle (%)
Site AP NI ul
Annual&Biennial | Perennial
Lacustrine
Baekgokiji wetland 48 19.5 14.2 58.3 41.7
Baekryeonjae wetland 23 21.3 6.8 65.2 34.8
Baekseokje wetland 23 13.6 6.8 69.6 30.4
Dongrim reservoir wetland 47 16.5 13.9 70.2 20.8
Jilnal wetland 10 9.4 3.0 80.0 20.0
Okjeongho wetland 26 14.5 7.7 61.5 38.5
Usupje wetland 29 13.9 8.6 724 27.6
Riverine

Binaesum wetland 38 17.8 11.3 65.8 34.2
Chimsil wetland 50 174 14.8 720 28.0
Daebong wetland 11 11.5 3.3 81.8 18.2
Dorisum wetland 34 20.6 10.1 58.2 41.2
Ganwolho wetland 50 27.6 14.8 74.0 26.0
Hapgang wetland 36 20.0 10.7 66.7 33.3
Hwangjeong wetland 46 34.3 13.6 73.9 26.1
Hyuncheonri wetland 20 7.3 5.9 55.0 45.0
Jangrok wetland 38 215 11.3 63.2 36.8
Wansa wetland 28 13.3 8.3 60.7 39.3
Yongyangbo wetland 24 1.4 71 66.7 33.3
Mountainous palustrine

Cheonchuksan wetland 4 2.8 1.2 50.0 50.0
Myeonsan wetland 5 23 1.5 60.0 40.0
Rilririppeondegi wetland 11 3.8 3.3 63.6 36.4
Simjeok wetland 11 35 3.3 727 27.3
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Fig. 2. Comparison of number of alien species by types
of wetland. The horizontal line within the box indicates
the median, boundaries of the box indicate the 25th-
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above the graph mean significant differences between
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ofli=Folgt Aol 7k gl ot A A A o= R
ozt Apo)7F e A o2 et (p < 0.05, Fig. 2). 3¢
A 4= Qe Al SO A ARl ol s F R Y Wt
ofu e} Z3E Sk o7 | Sl 2o A s] WAt
Qe AlEo] f-Yol o Yst, 53] sy 5419
785 d5oll A FA FEl = - = 713 = ATt
98 Ao|t} (Levine 2001). o] & 218 4} 5=
P FANA Qe AjH o2 w2 A o7 wdt
=k

SA 73 ﬂﬂ—ﬂﬂg&iﬂﬂﬂTEﬂﬂ*¢
Ao} FAFSHA YRR TH (Table 2). s 543
Iﬂﬁﬂ%w-m%ﬂw4ﬂﬂgﬁﬁ484W6
O] EA|BIA| 427} AREE| L o1 ARA| S SR ol A= 2t
ZF 4t 3% oW o] gro] AR E| It At whE ¢
A=) Bl g2 AR TFERlo] Yol dA HlEo]
50 - 70% Ato] & A Yeputth. ot ARA| 3 5A] o) A]
dﬁ%ﬂwﬂmm%ﬂqiéﬂ°ﬁﬂmﬂW%”
ok & Jo R Ueith el o) 3AEol
A|AE . ZA Ho} 7] 3]7} obA| = Qe A& AE“
L 3%, 9] S 2} A Q) AoflEo] 24} AR F
SR A A & o 2 Jhed x| &) B3t} (DeFerrari and
Naiman 1994). wheha] QF 2] Q1 AYEA| 7} -2 =] o]

l

¢

:c[>
il

(Abella 2010).

33 SRR oAz W 54

e 5412 A E AR E AR 1% 2
Aol A E2F9] Zfolof| whet 4712 l-e—
T = Atk (Fig. 3). Group 1 -3 T2 5133} fi?’aé
5A7F ZA1E 9bA Group 4= A E SR 29 14
Ao Uehteh, FHE 4le] 158 159 B
Sfe 41 F2roll 4 §2Jgt 2ol 7} Liekte (Group 1,
Hat 40%; Group 2, HF 265 Group 3, H 105
Group 4, H4 73 p < 0.001). Group 2+= Group 19|
]| AP A A = Q191A] weko] Wl 7p e At
5O} =i FAA] o g Eeiste] nlsr A A, Bl
SHAY o], Fe A=, 2, =1rke] 5 Group 194 &3
H=7F &2 59 %&101 Al Q1 Ao = UrEhyith
Group 39| &5}= t2-5X| 2} Ad=2] -9 Group 1,
20§ 4] E51A| W= *Xﬂ‘ﬂ]“ﬁq SETE, AN
EUE, 2o Fol WEHHA = 5 AAEFTH 1
FuHte g Ssto] HEo OFow ReH Ao
HAle} & FA] B %”HiEiLE%Ol SR FEHEA
Qe A=) AFAA Y F Y2 o A L& Holuf 5=
HO =2 FHA], ﬂ‘ﬂo}%ﬂ%‘rﬁ—w— F3 8%l (MOE
2014), 2F1 291 A A8S BASE ] QA= <l
2] 908 98 5 9 Helo] nefgloloF B A
olck

AR en) S ol E 2 B4

7] $J5}o] HIEATALAE] (NMDS)S 4
T} (stress value 0.1492, Fig. 4). A& 527}
4% SRR FRoH FiREE Ae g2l
(Fig. 4 (2)). 15:8] 9= ol 2 AFA| g 54| 7} ul
o, FAF 3 s P EA 7L 5k
=Stk A= (IN) I}t 8541 (DB) 2] 74-$- 152
2 ofefzo 2 2| 9A wElo] gl e o}

54 ¢A10] vl el 0% el wAIs) 4

o) Eae)4e] (Ruob), LAHE7|H (Bipi) 5
£50] QR e 710 2 PekEe), vl
(Bi.fr), n]=A}2]& (Ph.am), A TS| (Ta.of), 227
Yol (Ru.cr), FAB|AE] (Am.fr), E7]5 (Tr.re), T=
(Co.ca), OPZFAILH (Ro.ps), B5E0]3E (Oe.od), 70

:

~

rﬂu:

H

[}

o Rl
ol
o,

Done e LK 3R

o

ek

]_

OI/
o

mR
£ 10 xR

1

o

= 1o

H



Y. Chu et al. / Ecol. Resil. Infrastruct. (2020) 7(3): 145-159

an
<
%g— Group 1 Group 2 | Group 3 Group 4
‘B
mxo
24
= B e 2 2 2
A = g &8
2 g' =] oy = ’_—| 2 2 N
a- i T L m T o o ® oS @
e Dd| , oz B8 S = m EI
¥ = A
% = A m g

151

Fig. 3. Classification of ecologically oustanding wetlands according to the alien flora. Box symbols represent four groups
differentiated by a height level of 0.82. Codes: the first two characters, site name in Table 1; the next one characters

L lacustrine, R riverine, M mountainous palustrine.
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Fig. 4. Biplots of nonmetric multidimensional scaling (NMDS) using alien flora data in the wetlands. (a) Wetland sites
by habitat type (circle, riverine; triangle, lacustrine; square, mountainous palustrine; abbreviation in Table 1). All ellipse
illustrate 95% confidence intervlas. (b) Distribution of alien plants (red text indicates invasive alien plant species
designated by the Ministry of Environment, South Korea) (Am.ar, Ambrosia artemisiifolia var. elatior, Am.fr, Amorpha
fruticosa; Am.tr, Ambrosia trifida; As.pi, Aster pilosus; Bi.fr, Bidens frondosa; Bi.pi, Bidens pilosa; Co.bi, Cosmos
bipinnatus; Co.ca, Conyza canadensis; Da.gl, Dactylis glomerata; Er.an; Erigeron annuus; La.sc, Lactuca scariola;
Oe.od, Oenothera odorata; Ph.am, Phytolacca americana; Ro.ps, Robinia pseudoacacia, Ru.ac, Rumex acetosella;
Ru.cr, Rumex crispus; Ru.ob, Rumex obtusifolius; Si.an, Sicyos angulatus; Ta.of, Taraxacum officinale; Th.ar, Thlaspi
arvense; Tr.pr, Trifolium pratense; Tr.re, Trifolium repens; Ve.ar, Veronica arvensis).

2 (Eran) 5103 Fo] Aalste] vjeislo] glom,
ZAA AL OF 70% o14F0] AVE 945 ol 4] w7l
=9I} (Fig. 4 (0). 015 H-& 92l etollA] 744 5t
A ] Sl AR, AR 08 943t 5|2
= B7eha Y BEeka gl 20w Uehih

s (
A (HG), 14
ZH O] (AS )

(GW), =2J4] (DR), H| W (BN), @7 g
FA(CS), FAFA (HI)o| A u|=r&5
Q) 2] E (Am.tr), T A]E (Am.ar),

ZRARF (Si.an) 5 4% o4H9] AYe Al metAEo] WA

£lo, 18 427} e A ek 2 o] 1ol 2ok



152 Y. Chu et al. / Ecology and Resilient Infrastructure (2020) 7(3): 145-159

& 2 3l 051, % 22709 e
A 273 604 130%9] el alZo] @t o] F
S} 7bg o] FRskAOn, 2RV I
& ofe Ao el garol ol gk, 5] Y
2= SR 549 S0l A LA R ol
A2 FEHE, BASS, Aok 193 A oAl

¢

Hgo] 2 A0 Lpehe. o] Aol 0 whAls)
L mekyk oh el uiAlY, E2E B BAY §
Q) 9 SpAL, TS 5 Q1Hel WIE A%

ﬂi%ﬁﬂﬂﬂfﬂovbﬁﬂiéﬁﬁﬂﬂﬂﬂ

Anhlngton 2002, Alroldi etal. 2005) 5}551 &
Ao A Zﬂ““ﬁﬂ% ‘IJrE} 2 FJW]JLEP%‘ ] 54

xﬂayg oulz o 2 Z7]x4 o] H*.ZLE X] 29l t]rﬂﬂ
o] Fo|2|7] wjZof| e AlE FYo] ol Ao & T
=t} (DeFerrari and Naiman 1994). 31 AWo]] %

ol o8 AT = 5ol S AEiA Y E TR
7} ehrbE 7hs g0l 7] ol AR A o A 2
1@.0 AA 2k ao] B st
AAGA 9] A9 =, Ehtelx
&5 AR WA ek e Sdoh, A
2 Q1 ol osf) AJE=r2] efFi4E ol A
S 24 YA }OPXW O {fAFAL e Ao R uf
=3t E s A e
o] EAEA] o2 A2 A S| AR A A7 A =]

= Zlo|n, o]5 BT 4= Q=T 3
iy

oAU, &

BESI7IoR AR ] A4S AR TiRAo] ok

AR 4 A BT o 2
Al 1 218 DY 31exe Ao sper )

1:]—_ 5o oot elefAl=e) HdL s} v
B0l FHokstol Aol ofgt 2l ALLﬂﬂTﬂ
910 2 stk shAgt ol et Yoke At 1

ch el g
Y ARE ST Y

£ 1A 2 WA Y A 7| ZARE LG
EP CERLE IS

;(‘rs_
A
nn
aAe =

Al TP AU AFNEEA P UE
A (20) (NIE-5217-2020-15)°2] 7] A2l
ofaf e = gl ch

References

Abella, S.R. 2010. Disturbance and plant succession in the
Mojave and Sonoran Deserts of the American Southwest.
International Journal of Environmental Research and
Public Health -4): 1248-1284.

Airoldi, L., Abbiati, M., Beck, M.W., Hawkins, S.J.,
Jonsson, P.R., Martin, D., Moschella, P.S., Sundelof,
A., Thompson, R.C., and Aberg, P. 2005. An ecological
perspective on the deployment and design of low-crested
and other hard coastal defence structures. Coastal Engi-
neering 52(10-11): 1073-1087.

Bray, J.R. and Curtis, J.T. 1957. An ordination of the
upland forest communities of southern Wisconsin.
Ecological Monographs 27(4): 326-349.

Brinson, M.M. and Malvarez, A.l. 2002. Temperate fresh-
water wetlands: types, status, and threats. Environmental
Conservation 29(2): 115-133.

Bunn, S.E. and Arthington, A.H. 2002. Basic principles
and ecological consequences of altered flow regimes for
aquatic biodiversity. Environmental Management 30(4):
492-507.

Canavan, K., Paterson, 1.D., Lambertini, C., and Hill, M.P.
2018. Expansive reed populations—alien invasion or
disturbed wetlands?. AoB Plants 10(2): ply014.

Carter, V. 1996. Wetland hydrology, water quality, and
associated functions. National water summary on wetland
resources. U.S. Geological Survey Water Supply Paper,
Minnesota.

Catford, J.A., Downes, B.J., Gippel, C.J., and Vesk, P.A.
2011. Flow regulation reduces native plant cover and
facilitates exotic invasion in riparian wetlands. Journal
of Applied Ecology 48(2): 432-442.

Chipps, S.R., Hubbard, D.E., Werlin, K.B., Haugerud,
N.J., Powell, K.A., Thompson, J., and Johnson, T. 2006.



Y. Chu et al. / Ecol. Resil. Infrastruct. (2020) 7(3): 145-159 153

Association between wetland disturbance and biological
attributes in floodplain wetlands. Wetlands 26(2): 497-508.

Cowardin, L.M., Carter, V., Golet, F.C., and LaRoe, E.T.
1979. Classification of wetlands and deepwater habitats
of the United States. Fish and Wildlife Service, Wash-
ington, DC. 103pp.

Davidson, N.C. 2014. How much wetland has the world
lost? Long-term and recent trends in global wetland
area. Marine and Freshwater Research 65(10): 934-941.

de Mendiburu, F. and de Mendiburu, M.F. 2020. Package
‘agricolae’. R package version, 1-2. https://cran.r-project.
org/web/packages/agricolae/. Accessed 01 July 2020.

DeFerrari, C.M. and Naiman, R.J. 1994. A multi-scale
assessment of the occurrence of exotic plants on the
Olympic Peninsula, Washington. Journal of Vegetation
Science 5: 247-258.

Ehrenfeld, J.G. 2008. Exotic invasive species in urban
wetlands: environmental correlates and implications for
wetland management. Journal of Applied Ecology 45(4):
1160-1169.

Ervin, G., Smothers, M., Holly, C., Anderson, C., and
Linville, J. 2006. Relative importance of wetland type
versus anthropogenic activities in determining site
invisibility. Biological Invasions 8(6): 1425-1432.

Hood, W.G. and Naiman, R.J. 2000. Vulnerability of
riparian zones to invasion by exotic vascular plants.
Plant Ecology 148: 105-114.

KIAS. 2020. Information of Korean Alien Species. http://
kias.nie.re.kr/home/main/main.do/. Accessed 01 July 2020.
(in Korean)

Lee, S., Cho, K.H., and Lee, W. 2016. Prediction of
potential distributions of two invasive alien plants,
Paspalum distichum and Ambrosia artemisiifolia, using
species distribution model in Korean Peninsula. Ecology
and Resilient Infrastructure 3(3): 189-200. (in Korean)

Leopold, L.B., Wolman, M.G., and Miller, J.P. 1995.
Fluvial processes in geomorphology. Dover Publications,
Inc, New York.

Levine, J.M. 2001. Local interactions, dispersal, and native
and exotic plant diversity along a California stream.
Oikos 95(3): 397-408.

Mayoral, O., Mascia, F., Podda, L., Laguna, E., Fraga,
P., Rita, J., Frigau, L., and Bacchetta, G. 2018. Alien
plant diversity in Mediterranean wetlands: a comparative
study within Valencian, Balearic and Sardinian floras.
Notulae Botanicae Horti Agrobotanici Cluj-Napoca
46(2): 317-326.

MOE. 2010. A study on classification of type- grade in
national wetlands and manual for wetland restoration by
type. Ministry of Environment, Sejong, Korea. (in Korean)

MOE. 2011. Survey guideline of national inland wetlands.
Ministry of Environment, Sejong, Korea. (in Korean)

MOE. 2012, 2013, 2014, 2015. The 3rd Intensive survey

on national inland wetlands. Ministry of Environment,
Sejong, Korea. (in Korean)

MOE. 2016, 2017, 2018, 2019. The 4th Intensive survey
on national inland wetlands. Ministry of Environment,
Sejong, Korea. (in Korean)

Middleton, B.A. 1999. Wetland restoration, flood pulsing,
and disturbance dynamics. John Wiley & Sons.

Mitsch, W.J. and Gosselink, J.G. 2000. Wetlands, 3rd ed.
John Wiley and Sons, USA.

NIE. 2017. Information for the field management of
invasive alien species in Korea. National Institute of
Ecology, Seocheon, Korea. (in Korean)

Numata, M. 1978. Observation and study of plant ecology.
Tokai University Press. Japan. (in Japanese)

Oksanen, J., Blanchet, F.G., Kindt, R., Legendre, P.,
Minchin, P.R., O’Hara, R.B., Simpson, G.L., Solymos,
P., Stevens, M.H.H., and Wagner, H. 2020. Package
‘vegan’, Community Ecology Package. http://vegan.r-
forge.r-project.org. Accessed 01 July 2020.

Parendes, L.A. and Jones, J.A. 2000. Role of light availability
and dispersal in exotic plant invasion along roads and
streams in the HJ Andrews Experimental Forest, Oregon.
Conservation Biology 14(1): 64-75.

R Core Team. 2020. R: A Language and Environment for
Statistical Computing. Vienna, Austria. http://www.R-
project.org. Accessed 01 July 2020.

Reshi, Z., Shah, M.A., Rashid, 1., and Khuroo, A.A. 2008.
Alien plant invasions: Threat to wetland health and
public wealth. Sarovar Saurabh 4(1): 2-5.

Richardson, D.M., Holmes, P.M., Esler, K.J., Galatowitsch,
S.M., Stromberg, J.C., Kirkman, S.P., Pysek, P., and
Hobbs, R.J. 2007. Riparian vegetation: degradation,
alien plant invasions, and restoration prospects. Diversity
and Distributions 13(1): 126-139.

Stohlgren, T.J., Bull, K.A., Otsuki, Y., Villa, C.A., and
Lee, M. 1998. Riparian zones as havens for exotic plant
species in the central grasslands. Plant Ecology 138(1):
113-125.

Tickner, D.P., Angold, P.G., Gurnell, A.M., and Mountford,
J.O. 2001. Riparian plant invasions: hydrogeomorphological
control and ecological impacts. Progress in Physical
Geography 25(1): 22-52.

Valéry, L., Fritz, H., Lefeuvre, J.C., and Simberloff, D.
2008. In search of a real definition of the biological
invasion phenomenon itself. Biological Invasions 10(8):
1345-1351.

Yim, Y.J. and Jeon, E.S. 1981. Distribution of naturalized
plants in the Korea peninsula. Korean Journal of Botany.
Korea. (in Korean)

Zedler, J.B. and Kercher, S. 2004. Causes and consequences
of invasive plants in wetlands: opportunities, opportunists,
and outcomes. Critical Reviews in Plant Sciences 23(5):
431-452.



154

Y. Chu et al. / Ecology and Resilient Infrastructure (2020) 7(3): 145-159

Appendix 1. List of alien plants in the ecologically outstading wetlands (abbreviation in Table 1)

Speceis Family Life cycle | BG | BR | BS | DG | JN | OJ | UJ [ BN | CS | DB | DR
Abutilon avicennae Malvaceae Annual o o o
Ailanthus alfissima Simaroubaceae | Perennial o o
Alopecurus pratensis Poaceae Perennial o
Amaranthus lividus Amaranthaceae Annual o o
Amaranthus patulus Amaranthaceae Annual o
Amaranthus retroflexus Amaranthaceae Annual
Amaranthus spinosus Amaranthaceae Annual
Amaranthus viridis Amaranthaceae Annual
Ambrosia artemisiifolia var. elatior Asteraceae Annual o o o o o
Ambrosia trifida Asteraceae Annual o o o o
Amorpha fruticosa Fabaceae Perennial o o o o o o o o o o
Anthriscus caucalis Asteraceae Annual o o
Anthemis cotula Apiaceae Annual
Aster pilosus Asteraceae Perennial o o o o o
Aster subulatus Asteraceae Annual o o o
Aster subulatus var. sandwicensis Asteraceae Annual o
Astragalus sinicus Fabaceae Biennial o o o o o o
Avena fatua Poaceae Biennial o
Barbarea vulgaris Brassicaceae Perennial o
Bidens frondosa Asteraceae Annual o o o o o o o
Bidens pilosa Asteraceae Annual o o
Bilderdykia convolvulus Polygonaceae Annual
Bilderdykia dentato-alata Polygonaceae Annual o
Bilderdykia dumetora Polygonaceae Annual o
Brassica juncea var. integrifolia Brassicaceae Biennial o o o o o o
Bromus tectorum Poaceae Biennial o
Caraduus crispus Asteraceae Biennial o o o
Centaurea cyanus Asteraceae Biennial o
Cerastium glomeratum Caryophyllaceae | Biennial o o
Chenopodium album Chenopodiaceae | Annual o o o
Chenopodium ambrosioides Chenopodiaceae Annual
Chenopodium ficifolium Chenopodiaceae | Annual o o o o o o o o
Chenopodium glaucum Chenopodiaceae | Annual o o
Chloris virgata Poaceae Annual o
Conyza parva Asteraceae Annual o
Conyza sumatrensis Asteraceae Biennial o o
Coreopsis lanceolata Asteraceae Perennial o o o o o
Coreopsis tinctoria Asteraceae Annual o o
Cosmos bipinnatus Asteraceae Annual o o o o o o
Cosmos sujphureus Asteraceae Annual o
Crassocephalum crepidioides Asteraceae Annual o o o
Cuscuta pentagona Convolvulaceae Annual o o o o o
Dactylis glomerata Poaceae Perennial o o o o o o o
Diodla teres Rubiaceae Annual o
Eragrostis curvula Poaceae Perennial o
Erechtites hieracifolia Asteraceae Annual o o o o o
Erigeron annuus Asteraceae Biennial o o o o o o o o o o o
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Speceis Family Life cycle | BG | BR | BS | DG | JN | OJ | UJ | BN | CS | DB | DR
Erigeron bonariensis Asteraceae Biennial
Erigeron canadensis Asteraceae Biennial o o o o o o o o o
Erigeron strigosus Asteraceae Biennial
Euphorbia maculata Euphorbiaceae Annual o
Euphorbia supina Euphorbiaceae Annual o
Festuca arundinacea Poaceae Perennial o o o o
Festuca heterophylla Poaceae Perennial o
Festuca myuros Poaceae Annual o
Galinsoga ciliata Asteraceae Annual o
Galinsoga parviflora Asteraceae Annual
Geranium carolinianum Geraniaceae Annual
Helianthus tuberosus Asteraceae Perennial
Hypochaeris radicata Asteraceae Perennial o o
Indigofera bungeana Fabaceae Perennial o o o
lpomoea hederacea Convolvulaceae Annual o o o
lpomoea hederacea var. integriuscula| Convolvulaceae Annual o o o
lpomoea lacunosa Convolvulaceae Annual o o o
lpomoea purpurata Convolvulaceae Annual o
Jacquemontia taminifolia Convolvulaceae Annual o
Lactuca scariola Asteraceae Biennial o o o
Lamium purpureum Lamiaceae Biennial o o o
Lepidium apetalum. Brassicaceae Biennial o o o
Lepidium ruderale Brassicaceae Biennial o
Lepidium virginicum Brassicaceae Biennial o o o o o
Lindernia dubia Scrophulariaceae |  Annual o
Lolium multiflorum Poaceae Biennial o o
Lolium perenne Poaceae Perennial o o o o o
Lotus corniculatus Fabaceae Perennial o
Medicago hispida Fabaceae Annual
Mediicago lupulina Fabaceae Biennial o
Medicago sativa Fabaceae Perennial o
Melilotus alba Fabaceae Biennial o o
Melilotus suaveolens Fabaceae Biennial o o
Neslia paniculata Brassicaceae Biennial
Oenothera laciniata Onagraceae Biennial
Oenothera lamarckiana Onagraceae Biennial
Oenothera odorata Onagraceae Biennial o o o o o o o o o
Panicum dichotomiflorum Poaceae Annual o o o o
Papaver rhoeas Papaveraceae Annual o
Paspalum distichum Poaceae Perennial o o
Paspalum distichum var. indutum Poaceae Perennial o
Persicaria cochinchinensis Polygonaceae Annual o o
Phleun pratense Poaceae Perennial o
Physalis wrightii Solanaceae Annual
Phytolacca americana Phytolaccaceae | Perennial o o o o o o o o o o
Plantago aristata Plantaginaceae Annual o
Plantago virginica Plantaginaceae Biennial o
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Speceis Family Life cycle | BG | BR | BS [ DG | JN | OJ | UJ | BN | CS | DB | DR
Poa pratensis Poaceae Perennial o o
Potentilla amurensis Rosaceae Biennial
Potentilla paradoxa Rosaceae Biennial o o o
Quamoclit angulata Convolvulaceae Annual o o o o
Robinia pseudo-acacia Fabaceae Perennial o o o o o o o o
Ruabeckia bicolor Asteraceae Perennial o
Rudbeckia laciniata var. hortensis Asteraceae Perennial o
Rumex acetocella Polygonaceae | Perennial o o o
Rumex crispus Polygonaceae Perennial o o o o o o o o
Rumex obtusifolius Polygonaceae Perennial o o o o
Senecio vulgaris Asteraceae Annual o
Sicyos angulatus Cucurbitaceae Annual o o o
Silene armeria Caryophyllaceae Annual o o
Solanum americanum Solanaceae Annual o
Solanum carolinense Solanaceae Perennial
Solidago alfissima Asteraceae Perennial o
Solidago serotina Asteraceae Perennial
Sonchus asper Asteraceae Annual o o o o
Sonchus oleraceus Asteraceae Annual o o o
Symphytum officinale Boraginaceae Perennial
Tagetes minuta Asteraceae Annual
Taraxacum officinale Asteraceae Perennial o o o o o o o
Thlaspi arvense Brassicaceae Biennial o o o o o o o o
Tragopogon dubius Asteraceae Biennial
Trifolium dubium. Fabaceae Perennial
Trifolium hybridum Fabaceae Perennial o
Trifolium pratense Fabaceae Perennial o o o o o
Trifolium repens Fabaceae Perennial o o o o o o o o
Valerianella locusta var. olitoria Valerianaceae Annual o
Veronica arvensis Scrophulariaceae |  Annual o o o o o o o o
Veronica persica Scrophulariaceae | Biennial o o o o o o
Vicia dasycarpa Fabaceae Biennial o o
Vicia villosa Fabaceae Biennial o o o
Xanthium canadense Asteraceae Annual o o o
Xanthium italicum Asteraceae Annual o o
Xanthium strumarium Asteraceae Annual o o o o o
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Speceis Family Life cycle | GW | HG | HJ | HC | JR | WS CC | MS | RP | SJ
Abutilon avicennae Malvaceae Annual o
Ailanthus alfissima Simaroubaceae | Perennial o o o o
Alopecurus pratensis Poaceae Perennial
Amaranthus lividus Amaranthaceae Annual o
Amaranthus patulus Amaranthaceae Annual
Amaranthus retroflexus Amaranthaceae Annual o
Amaranthus spinosus Amaranthaceae Annual
Amaranthus viridis Amaranthaceae | Annual
Ambrosia artemisiifolia var. elatior Asteraceae Annual o o o o o o o
Ambrosia trifida Asteraceae Annual o o
Amorpha fruticosa Fabaceae Perennial o o o o
Anthriscus caucalis Asteraceae Annual o
Anthemis cotula Apiaceae Annual o
Aster pilosus Asteraceae Perennial o o o o o o o
Aster subulatus Asteraceae Annual o
Aster subulatus var. sandwicensis Asteraceae Annual o o
Astragalus sinicus Fabaceae Biennial o o
Avena fatua Poaceae Biennial o
Barbarea vulgaris Brassicaceae Perennial
Bidens frondosa Asteraceae Annual o o o o o o o o
Bidens pilosa Asteraceae Annual o o o
Bilderdykia convolvulus Polygonaceae Annual o
Bilderdykia dentato-alata Polygonaceae Annual
Bilderdykia dumetora Polygonaceae Annual o o
Brassica juncea var. integrifolia Brassicaceae Biennial o o o
Bromus tectorum Poaceae Biennial o
Caraduus crispus Asteraceae Biennial o o o
Centaurea cyanus Asteraceae Biennial o o
Cerastium glomeratum Caryophyllaceae | Biennial o o o o
Chenopodium album Chenopodiaceae | Annual o o
Chenopodium ambrosioides Chenopodiaceae | Annual o o
Chenopodium ficifolium Chenopodiaceae | Annual
Chenopodium glaucum Chenopodiaceae | Annual o
Chloris virgata Poaceae Annual
Conyza parva Asteraceae Annual
Conyza sumatrensis Asteraceae Biennial
Coreopsis lanceolata Asteraceae Perennial o o o
Coreopsis tinctoria Asteraceae Annual o o o
Cosmos bipinnatus Asteraceae Annual o o o o o
Cosmos sujphureus Asteraceae Annual o
Crassocephalum crepidioides Asteraceae Annual o o
Cuscuta pentagona Convolvulaceae Annual o o o
Dactylis glomerata Poaceae Perennial o o o o
Diodia teres Rubiaceae Annual
Eragrostis curvula Poaceae Perennial
Erechtites hieracifolia Asteraceae Annual o
Erigeron annuus Asteraceae Biennial o o o o o o o o o
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Speceis Family Life cycle | GW | HG | HJ | HC | JR | WS CC | MS | RP | SJ
Erigeron bonariensis Asteraceae Biennial o o o
Erigeron canadensis Asteraceae Biennial o o o o o o o o
Erigeron strigosus Euphorbiaceae Annual o
Euphorbia maculata Euphorbiaceae Annual o o o
Euphorbia supina Euphorbiaceae Annual o
Festuca arundinacea Poaceae Perennial o
Festuca heterophylla Poaceae Perennial
Festuca myuros Poaceae Annual
Galinsoga ciliata Asteraceae Annual o o
Galinsoga parviflora Asteraceae Annual
Geranium carolinianum Geraniaceae Annual o
Helianthus tuberosus Asteraceae Perennial o o o o
Hypochaeris radicata Asteraceae Perennial
Indigofera bungeana Fabaceae Perennial o
lpomoea hederacea Convolvulaceae Annual o o o o
|pomoea hederacea var. integriuscula | Convolvulaceae Annual o
lpomoea lacunosa Convolvulaceae Annual o o
lpomoea purpurata Convolvulaceae Annual o o
Jacquemontia taminifolia Convolvulaceae Annual
Lactuca scariola Asteraceae Biennial o o
Lamium purpureum Lamiaceae Biennial
Lepidium apetalum Brassicaceae Biennial o o o o
Lepidium ruderale Brassicaceae Biennial
Lepidium virginicum Brassicaceae Biennial o o
Lindernia dubia Scrophulariaceae |  Annual o
Lolium multiflorum Poaceae Biennial o
Lolium perenne Poaceae Perennial o o
Lotus corniculatus Fabaceae Perennial o o
Medicago hispida Fabaceae Annual
Mediicago lupulina Fabaceae Biennial
Medicago sativa Fabaceae Perennial o o
Melilotus alba Fabaceae Biennial
Melilotus suaveolens Fabaceae Biennial o o o o
Neslia paniculata Brassicaceae Biennial
Oenothera laciniata Onagraceae Biennial
Oenothera lamarckiana Onagraceae Biennial
Oenothera odorata Onagraceae Biennial o o o o o o o o o o
Panicum dichotomiflorum Poaceae Annual o o
Papaver rhoeas Papaveraceae Annual o o
Paspalum distichum Poaceae Perennial
Paspalum distichum var. indutum Poaceae Perennial
Persicaria cochinchinensis Polygonaceae Annual
Phleun pratense Poaceae Perennial o
Physalis wrightii Solanaceae Annual o
Phytolacca americana Phytolaccaceae | Perennial o o o o o
Plantago aristata Plantaginaceae | Annual
Plantago virginica Plantaginaceae | Biennial
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Speceis Family Life cycle | GW | HG | HJ | HC | JR | WS CC | MS | RP | SJ
Poa pratensis Poaceae Perennial
Potentilla amurensis Rosaceae Biennial o
Potentilla paradoxa Rosaceae Biennial o o o
Quamoclit angulata Convolvulaceae Annual o o o
Robinia pseudo-acacia Fabaceae Perennial o o o o o o o o o
Ruabeckia bicolor Asteraceae Perennial
Rudbeckia laciniata var. hortensis Asteraceae Perennial
Rumex acetocella Polygonaceae | Perennial o o
Rumex crispus Polygonaceae | Perennial o o o o o o
Rumex obtusifolius Polygonaceae | Perennial o
Senecio vulgaris Asteraceae Annual o o
Sicyos angulatus Cucurbitaceae Annual o o o
Silene armeria Caryophyllaceae | Annual o
Solanum americanum Solanaceae Annual
Solanum carolinense Solanaceae Perennial o o
Solidago alfissima Asteraceae Perennial
Solidago serotina Asteraceae Perennial o
Sonchus asper Asteraceae Annual o o o
Sonchus oleraceus Asteraceae Annual
Symphytum officinale Boraginaceae Perennial o
Tagetes minuta Asteraceae Annual o o
Taraxacum officinale Asteraceae Perennial o o o o o o o
Thilaspi arvense Brassicaceae Biennial o
Tragopogon dubius Asteraceae Biennial o
Trifolium dubium. Fabaceae Perennial o
Trifolium hybridum Fabaceae Perennial
Trifolium pratense Fabaceae Perennial o o o o o o
Trifolium repens Fabaceae Perennial o o o o o o
Valerianella locusta var. oliforia Valerianaceae Annual o
Veronica arvensis Scrophulariaceae | Annual o o o o
Veronica persica Scrophulariaceae | Biennial o o
Vicia dasycarpa Fabaceae Biennial
Vicia villosa Fabaceae Biennial o o
Xanthium canadense Asteraceae Annual o o
Xanthium italicum Asteraceae Annual
Xanthium strumarium Asteraceae Annual o o o




