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Occurrence Characteristics and Management
of Invasive Weeds, Ambrosia artemisiifolia,
Ambirosia trifida and Humulus japonicus

In-Yong Lee, Seung-Hwan Kim, and Sun-Hee Hong’
Institute of Ecological Phytochemistry, Hankyong National University, Ansung 17579, Korea

Abstract

Among 16 invasive alien plant species listed by National Institute of Ecology, common
ragweed (Ambrosia artemisiifolia), giant leaf ragweed (A. trifida), and Japanese hop
(Humulus japonicus) causes serious human health problems due to their pollen dispersal.
In this review, we reviewed and summarized their distribution, occurrence, ecological
threats and management methods. Since these weeds occur almost exclusively on non-
agricultural land, cultural methods cannot be applied for management of these weeds.
Instead, physical methods such as uprooting and cutting the stems during growth is
preferred. Various chemical methods using herbicides can be practiced if herbicide use is
allowed. Post-emergence application of glyphosate, glyphosate+2,4-D or glyphosate+dicamba
was recommended, but not soil treatment herbicide. However, sole reliance on chemical
herbicides may result in herbicide resistance and vegetation disturbance by killing non-target
plant species. None of biological methods using mainly insects were practically applicable to
the field, but continuous research efforts are required to develop more environmentally safe
biological way of controlling invasive alien weeds.

Keywords: Ambrosia artemisiifolia, Ambrosia trifida, Humulus japonicus, Invasive
weed
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SR A (A2020-2852, 2020. 12. 30)0]l whe} 20206 0] 6Z0] F7F A A= o] Q-2juloll= & 3022 AJeiA| et
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2P = (Humulus japonicus), PHs1d ©|(Alliaria petiolata) 5 & 165 TH(Table 1).
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Table 1. Current status of 16 species of ecosystem disturbing plants (KLIC,2021).
Scientific name Life cycle Origin Designated year
Ambrosia artemisiifolia Annual NA 1999
Ambrosia trifida Annual NA 1999
Eupatorium rugosum Perennial NA 2002
Paspalum distichum Perennial NA 2002
Paspalum distichum var. indutum Perennial NA 2002
Solanum carolinense Perennial NA 2002
Rumex acetosella Perennial EU 2009
Sicyos angulatus Annual NA 2009
Hypochoeris radicata Perennial EU 2009
Aster pilosus Perennial NA 2009
Solidago altissima Perennial NA 2009
Lactuca scariolia Annual EU 2012
Spartina alterniflora Perennial NA 2016
Spartina anglica Perennial UK 2016
Humulus japonicus Annual Asia 2019
Alliaria petiolata Biannual EU 2020

NA: North America; EU: Europe; UK: United Kingdom.
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Fig. 1. Distribution status of Ambrosia artemisiifolia in Korea. Sources: Nationwide Survey of Non-
native Species in Korea (National Institute of Ecology), Study of Weed Distribution in Cropland (Rural
Development Administration), Invasive Plants distribution DB (Hankyong National University).
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A O TH FRGENE 40 o]} A& T FAte] Hotb= 1040°C H Yl 2] F-2E k= 1030°C] ¥-20] Ftt. TRt
Hrok-g-2 T 27 (BRI, light condition)ol| A =T}, FA[ & TAME 28t 45+ ¥ 4°C T E Ao A= 69%C1 2L, 15
T Solli=89%0] L, 28 7 20/30°C Fx710NA 270 ol 243t el Q] FAH= 7% Eot=| Yl o, A A-S Al At
™ 55% 2o}5}% thBuhler and Hoffman, 1999). Jeong et al. (2019)2 9-2|u2} S32F ZA|of| A 7ot 7] & 2212 of
GO 2220 HoA oM = fARE ATHE At S SR &2 27 d5atol ufet Holgo] S7ek3l o H,
10/15°C2] H-2 270l A &= 35%2] Hrob-g-2 E Tkl shirt HAA = 2.5-15.5 em = TFYFSFHKim and Park, 2009b).
Seo et al. 2019y = A1 B/ ol Al =21 Z 2] 84S RISt A, 20/15°CollA] iR E2 1Y B 2742 029 em,
A= 05294 AFsEL, 2520°Col M= 22 043 em B 07294 AASHE 1S EHo1sIct o]7l Ah= Hix]|Zo]
S22 WA|A)7] 7ol =go] & Ao|ct.

x| Z o] I} BA Ao} ek S ZAKSH Z h(Kang, 2009)0] 2™ 2] Z0] 2kgkal Q= Fof| A AR5 m o]
Woll 27157} 717 gho] BAtEl A EojA| £71271 o] Y= AIRhE 27 104 5E] 2% 5A|17kA]o|qict =4
2 ShFoll = FbRE) oF 19 A=Kk 1ol o] 2+ vl Alet FH o] SHE-& ARSIl SHoKKim and Park, 2009b). &
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A= B (colporate) O = 37 o]tk o] -2 2H2 s o] E7]E50] QITHNIMS, 2021).
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(biomass) S ZAAIZITHMutch et al, 2003). TL2{Lt-P-2uetol| A= ALE& S44aitbo| Lt = 21 5ol Ehgsto] o] v
B2 4857 ol
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Fi}-oln, o] oA wo] nf2 11 x4} ZHo] A= HH o] F& Qo) §-&sirhal 59 tHEUPHRESCO,
2010). 123l 715 A2 A2 G2 WA o) WAYsh= SR 2 A7 sto] SAF AR Al skt 2|, A2RAE
AFE3}17] ol ol fastkar sheich Aeke i EHY} 7H7ER 2-6 om 017t A Y, ATA| 7|2 Zula F
217} 23] 7] o] sof gHth(Vincent et al., 1992). & 7328 Eaf HAZE ZAFS 10 cm A= v E5h oS et 4
T, WY = H A Z Z2} WololAlof F3FA okl B skt EUPHRESCO, 2010). 741291 Aehe sl 2|2 o] 24}
AYARE 7497 A 2L 4= QoL FHA] 7] 7L 5880 51 THGuan et al., 1991).

sFsha] WA = 2] 2ol oist Q}OW WAl ool fRlofl A 2 Aufshs &HE-S oz o AAwt
7 o]t aRHE n|=a} f3ol| A six] 2o tist BAIZF AZ5cHE 28 AAISHAL Qleh SR E A Aol
2,4-D, MCP, mecoprop, dicamba 5] E—‘—Pi'] ol 6-8€of] A Sh= Zlo] EThBassett and Crompton, 1975). 12|l 2
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2luttoll= ARESHA] %= diphenyl ether] A ZA| Q) lactofen, fomesafen, acifluorfen (Nelson and Renner, 1998; Zhan et al.,
1993), chlorimuron (Moseley and Hagood, 1991) F&ol| 233t =j2| 22 ot & X 2| = WA|oFITE. & flumioxazintt
chlorimuron+metribuzing 3-0] &ofs}7| ol ArEsto] x5S WAI5H O X, elufosinate-resistant 3-0ll+= glufosinate
HEAE o 2 2 E2 85%01/F AU B IS ThBeyers et al., 2002). S0l A =jZ]E {40
atrazine (Culpepper and York, 1999), diflufenzopyr+dicamba (Sikkema et al., 1999), atrazine+bromoxynil (Wiese et al., 1986),
atrazine-+bentazone (Hamill and Zhang, 1997)°] ©|-8-=| 3t} B3 Ho] S 2] &-2 imazapicS AFESH S bentazone+paraquat
£ X 2]5HURichburg et al., 1996), =& Al 7] 70| acifluorfen+bentazone (Wilcut, 1991; York et al., 1995) %] 2|5}H ¥A]|
Hobal skiek folli = Ald 50852 s AR Holl A =21 &= WHAIs7] fI5to] 2,4-DF -2 Al 2AI7F F2] ARS
Elof gttt 8 2= Auloll= A1 ES WAIoH | floto] ok A = ot S A2 A E ARESHIL oL, A A A
242 (o], 2 S¥Hoil-pumpkin], 45, ThFet F3} 2FE)oll A= 288 4 Qs EHA QI Al ZAlE loka skl
(Gauvrit and Chauvel, 2010). 12|31 red thyme (Thymus vulgaris), summer savory (Satureja hortensis), cinnamon (Cinnamomum
zeylanicum), clove (Syzygium aromaticum)©l|A] -2 essential oils (1%, viv)yS SHA|E & 7]0l] A A}t 2 Ao A X 2|t 1
A & h= 2 3 Th(Tworkoski, 2002). ©] lAlA @ -2 775 Foll A =R E Aol HA A=A 2 §-83 4= Ut

/Aol A HAE HAE et Al2A| o2 A=A U AEige] BE 2 ofojlnh Urt x| E2] Al2A| U
AL 10703E] F4 o] Atk nl5te] ot A BolA] WARISIh AEA 4 HAEL Bl &
$4=Ho]| A atrazinel| TH3H(Stephenson et al., 1990), 7T}l A= )| A] linuron (Saint-Louis et al., 2005)011 4] =]
At vl=ol| A= H A& Aof] 0] &&= glyphosate S 102] AR§-6HH 2| /d o] HAE B2 A-8.7| 2bo] th& A ZAIE
WS A Stofof SHTkAl SHTHEUPHRESCO, 2010). A 20 52t ALS (acetolactate synthase) 24412} glyphosate©]] Th
St =R Z0] AP A7} ol =ol| A Eo] I2HE] R ThBrewer and Oliver, 2009; Patzoldt et al., 2001; Taylor et al., 2002).

SejuEtol| A HiAE BAIE flelAlE EGA A Bk vlAdeld BIX A2 BAE 4= ok S =jA] Eo] =2
Ho|ut H| 374 %] Sof| @517 ] w0 glyphosate, glufosinate, tiafenacil '5-2] H]AEA] 2| 24)) ALs}H HHA|et 4> Q1S
Zolt}, LUt A 2A| Aol uhg £ sAtE el o W S TA|e] vhdh Fo] BAA QI A1 ko & ARgof| A
ofo] 2= 22 Abalojot,

AE2 A 2| Zol| tigh AFEA A At AAIARIA th2bA o = ZI88=| 31 Qlok. 7 AdoA 24 HA =2
2 Fo| vy} w7} o]- 8] RITkaL SHok(Parsons and Cuthbertson, 1992). -8 0llA] = 2| Z0]] thet AJE24 HAof]
IR A AR Glon, 5 BEA QN WA= 2ok, $-Aeto|ut, H far&etu]ofoljA] Al o]
At

7 a3t SeE AAEA WA oi7hA|Q] Zygogramma suturalis (Coleoptera, Chrysomelidae, ambrosia striped leaf
beetle)y> T2 A Zof| H|a} =2 -2 A S5}, A E2] AS 50-70% ZoF H=THCABI 2021a)2L St} 19780 2
AloL, 19840l i= FalAHY, 19851l A ZotEjobE 23sto] Jn]9f of2] Yghzo| Z suturalisS EUSHAL, 1997
Wt 198810 Ziutetel 2Ajotol| A S0 & EQE| YA W 3] g Tt o] 5Ado] £A] o T1THA] AdEAR)
AIE AA] EUTHCABI, 20212)2L 51T} S A E-2 Ophraella communa (ragweed leaf beetle)?] 7|2 %= Xt O.
communa-> 19960l P27} tite]] EQE|lom, 11 & AQA FiHel ojghg]o} 5O A A HEojA] HHE|Q]
Th= B 31(CABI, 2021a) &= Ith A E2] A&7 Aol AR 7153 B Y 0. 2 A= Epiblema strenuana, Pseudomonas
syringae pv. tagetis, Protomyces gravidus, Phyllachora ambrosiae, Septoria epambrosiae “5-©] E.31(CABI, 2021a)=] 2. It}

2] E] 24 WA= Wlo] Astal Q1Fol B2 wlelE 1L e nlt fHE S4 o2 oA e o
gtk Fuoll= =21 EC] A=A A E flol E o] A7 F 435 1 QUA] 92 21 1 YA o] Fal Q1 %0
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Table 2. Schematic diagram for prevention of Ambrosia artemisiifolia spread.

Division March April May June July August  September
Growth stage’ Startof  Cotyledon- Early Middle Growth Flowing & fruit
occurrence 3 leaves growth growth peak
Plant height (cm) - Around Around Around Around Around 150 cm
10 cm 30 cm 80 cm 120 cm
Damages - - Startof ~ Competition of nutrients Pollen scattering (allergy)
competition  (growth inhibition)
Management - Uprooting, Uprooting, ~Uprooting, Stem cutting
methods stem cutting, stem cutting, stem cutting

herbicides  gerbicides
# Growth stage: Based on Suwon city.

CHE AN X|E (Ambrosia trifida, giant ragweed)2| MEjQt 22
JEfjet 22

SiE|
o
HFAHAELS FAZ Ak Rt 7] 25411 =0l

+3m, B2 7HAE 2|0, 7171 "ol 9l
A2 HEEUZ (A, #AE, dichotomy)©]H, 21 1AFE7} Qlek. o By ARty 0 2 Zo]e} Fo] 20-30 cmel] 0|2 H,
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Fig. 2. Distribution status of Ambrosia trifida in Korea. Sources: Nationwide Survey of Non-native Species
in Korea (National Institute of Ecology), Study of Weed Distribution in Cropland (Rural Development
Administration), Invasive Plants distribution DB (Hankyong National University).

Ma|-MEJH EM

=1 =10
SEUHAE] FA= FRAdo] Qlom, AZERt & Lol Zol T FRol|A 7jof et Hotelli= 2030°C2] -2
o] F&otH, Hob =2 emo| U Y= 16 Z—lOIOHHE gttt —?—201]*1 FAke] 12 21d0f| o] 27] &= Fhrt
(Kim and Park, 2009b). FHZ2H= 5°C AERZ2Z0A 371 B9t S&(HE7A, after-ripening)SHH A7 =] 2 ThBuhler and
Hoffman, 1999).
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SUAAE2 Y27 27 uff &0 2 HOoH gubAo|r}, a1l ¥HEA 0 2 7ol Fa} Ad4k
U AAE R = =t U A Zoll A7) 542 7FotH a3H4 0 2 A th(Rasmusson et al,,
1980). THE- A=A =2 "3% %V\éﬂ?l 8 e-okeoll A|EH 025 E 25 cm 0|51e] =o| 2 £7|E AtsH AjAdo]

h, 2006). F-2jUgol| A TEUAHREFS 47| BRI ALe-& S4aoly &5,
Al710 o 271 & o] &5t £715 Atsh= 'R0l A& 7 2otk

S}lA HhA|: Al2 & ﬁ_/,\__/;\_lﬂl- o BHAY5= TR = TS A7) 95t ELGA]E] A2 linurion, alachlor,
S-metolachlor, pendimethalinge *] 2]t AR, 50% W e]2] W2 HA| &7+ H I THYoo et al,, 2008). Leju} v]=7h=3}
3lof|A] ZAFSE viol] of5HA, o 2] 2] Q] atrazine, chlorimuron, imazaquin®] THg A=A E WHA|of] E3H4olzkal 5t
©J(PURDUE University, 2020), t/d A= th2 A5t e-2juetel Auke Aats B}, Holo X 2f (4 B2 A=
acifluorfen, bentazone, dicamba, glyphosate, imazethapyr, 2,4-D7} X = 21t} Glyphosater= 70| 621%] /(15 cm W
Q) © HEUHA]EZS FAT 4 912, 24-D} glyphosateS =851 = TEUHA]E-S WAT 4~ ATHPURDUE
University, 2020). A 24 A& = AL A] = 7f A2 19980f] 2]-2 1% QITHHRAC, 2021). 12|l B SAH
O] w2 2| Aol A 2A] ofn| At A3 A HANALS AAA) 2 S ofv At AEHd A glyphosate©l] A1
< Kol 7iAlato] EAHA|RE oF4] Al 0 2 W E|A] = Rt A=A A ZhAlwto] 2R T Ee] B
A= f-efuloll vju| kel 22 T2 Fof| A= A Z2A] W doll st B A=A Ee] 5 AT 2]d 2 XI5t 9l
THSarangi, 2020)2L SFITE A 24| A TEUHAE 7WATE SAI A4S ZsiAQ] 24-D 5 2 =FE a4
A8l A1 glufosinateS AH-8-5HH G3H4 0 2 HFA| €tk 5 THPURDUE University, 2020). -9-2| U2}l 4 &= glyphosate,
glufosinate 52 22 H] A Bl A 2| e HREARES WA 4= Sl oF2] Jrujol| A= o5 HIATEd A
ZAo) tigh A3 d2 B vh= gick. 12U &S v A eE/d A ZAol gt AgHAdE 27]0l ERlstal AR E
Qgk A4tF%lo] F Q5itt.

AEEA A AN A Zol tigh EA A QIAtol] that A= 1967'd 1)< ZH2]| ;U ofof| A AJ2LE| Tt
(Goeden, 1978). Euaresta bella™} E. festiva'= 1976\ 5-E] 2{A|olol|A] ¥-=31 © LK(Batra, 1979) T Od%wi'}h Az L
71 Z1o] glrkal sHdth(Julien and Griffiths, 1998). ¢~ Uretol| A= = A &< el (Ophraella communa) g ©]-83 T
A Z0] A2 HhA| A = 3P 1 O Lk(Lee et al., 2007; Lee and You, 2018), A-8-2]Q1 Av= A% %gﬁt}.
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S E2 A7) 5] S, e, E 2R, s ol gho] sl et o] TElshA|E o] Tk Tt

FAAA B Aol tieh Sab7h Az stk 12 m 2 Y279l 48 ol Helgr Iy 2718 deshs el #

F5FCH(Table 3). &2l WS FEAHAZ-L 27137 30 cm W 2ol B2 YAIE A2A| A7} 7Hs5)

L}, 280155 Zelstofof gtk ERRolAl= 59 F-she7dol ThE A=A Z 0] 30 cm W 2w Hl*d ﬁ BBH A
2ol

E Z2sto] ’pAletch, 22y S leiz 2] 24 7 7 H|Abol|A] ofsl7 gE 4= Jlo B g oju= &
7|5 ddehe 224 AR = efstolof jith 62 R E TFA=AIE0] F45] Asto] 27401 100 em Wi2]0]7]
wEol] =R Al Zol| SHElS Apdhsto] 5iA Bl IALS FESIER o 2715 o] 8sto] 27|15 ddshe Zlo] kit
A5 ¢lsl &2k ol
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Table 3. Schematic diagram for prevention of Ambrosia trifida spread.

Division March April May June July August  September
Growth stage? Startof  Cotyledon- Early Middle Growth Flowing & fruit
occurrence 1 leaves growth growth peak

Plant height (cm) - Around Around Around Around Around 300 cm

10 cm 30 cm 100 cm 200 cm
Damages - - Start of Block sunlight to other Pollen scattering

competition plants (allergy)
(growth inhibition &
withered)

Management - Uprooting, Uprooting, Uprooting, Stem cutting
methods stem cutting, stem cutting, stem cutting

herbicides  gerbicides
# Growth stage: Based on Suwon city.

M A =2 (Humulus japonicus, Japanese Hop)2| MEfe} 2tz

HEliet 2X

YL AE2 BHlto] 350] 9lem Fujofli= 280] ATH(Kim and Park, 2009a). =2 H2/4d ddde
2 22 T 2(R-S-O] FMEMERK], dioecism)O] T, £°4F O|ARS AF5hA | QFEL2 B2 £AFSHA 7| EeE|r, 89
of| Zhatetet. A= 24 o] &, HIE, 7§37} 5ol Ao = J44sh Z7ke] Sof, ofube, B i 5 =A 2 2 7k
2 glo] Aol A 5] L= A o] At Frzolth(Fig. 3). Al&oll= eHde] A3l A, S, b, &
2j31 of o = of A 0] @ dRlol o &2 Fek-g o] Fo] AMPSHHNIMS, 2021). Fl= E 75 SAolA = 227}
2] HA| ¢of 2HEE] 2% AlE R QA E A= ot fejuetelM = Frl e Ao whE A B A A
B 52 1HT W HA1E, &, Folr S @A 7R e o vt g 27 iR Ykl o' de =T I E
o] EobA 7Fal QL= AlEO|THNIMS, 2021). Mt =+ Ul A&7 2F QAR AR [(EEM), leafstalk)ol] = o 2H
ZHNZE A AXH, 2 8% 24715 Bt 2 71 AARFol| -7FAIZE AL nfu7 | (T A AAE], dichotomy)SHH, 912

£ujch 1 R A EIR], palmated) . 2 577012 Z2FA] Qlar Z o) ek U7} 22 5-12 em©] ThKim and Park, 2009a).

MeRE /3

S W e ol uie B2 e g Feh e 228 68 4 9lrt o] 1ol Y22 ofgof w2
A Apeko] 448 Fol Qs BE A 912 S2710] 4 om Zole] W7} -2 B= 2 FAslo] ofelol Qi AlBo] 18
Akstol, BETHIR 29)5 Tobq BAR| AL ol X7 Stk 7 9 kel HAIRo] A lstel B AlBS o
Aok M2 AlBo] S22 WAIste 107t AAIA] BAL gjsl BE A2 AL LIRS ZQIThnps, 2021), 2}
2 Aol = ETHIY Aot FEE A4 A2 A o] 511 15 A o] tot ol JkS mlA Al A

o
2|2 thsbA) 710k 5 EHOR etal., 2008b).
Ma|-Hef™ £

ClcEa— 12011*15‘:%}0]-—”&42 ot FEAZIEE 56.7°COIH, |t Zohe 50%0] =2sh=d] 2

rlo

Q3 GG HAR T = 763°Co|th 22 Zolof] W3 SR AALE 567°Col| EHBH= Al7|= 7} 39 219, A2
o] 49 1¥0]{ckSong et al., 2010). EAH = Z XH Y2 thek 302 A3 21 592 o] IR E WAsk= Algto]

Wo| A} 1 o] 2 FAGHA| 1 7 HASTHHBUGWOODWIKI, 2021).

Weed & Turfgrass Science Vol.10 No.3, 2021 235



Occurrence Characteristics and Management of Invasive Weeds, Ambrosia artemisiifolia, Ambrosia trifida and Humulus japonicus

&£ Logend

*  EHEEScsv Events

« BEYIZ N
1] 55 110 220 Kilomaters
M ' l:l R

Fig. 3. Distribution status of Humulus japonicus in Korea. Sources: Nationwide Survey of Non-
native Species in Korea (National Institute of Ecology), Study of Weed Distribution in Cropland (Rural
Development Administration), Invasive Plants distribution DB (Hankyong National University).
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Table 4. Schematic diagram for prevention of Humulus japonicus spread.

Division March April May June July August  September
Growth stage? Startof  Cotyledon- Early Middle Growth Flowing & fruit
occurrence 5 leaves growth growth peak

Plant height (cm) - Around Around Around Around Around 300 cm

10 cm 50 cm 100 cm 200 cm
Damages - - Start of Block sunlight to other Pollen scattering

competition plants (allergy)
(growth inhibition &
withered)

Management Uprooting  Uprooting, Uprooting, Uprooting, Stem cutting
methods stem cutting, stem cutting, stem cutting

herbicides  gerbicides
z Growth stage: Based on Suwon city.

X
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