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Abstract: In 2022, the Korean Ministry of Environment designated Parthenium hys-
terophorus as an ecosystem-disturbing plant. The purpose of this study was to present a
management plan for P hysterophorus considering its distribution, morphological, phy-
siological, and ecological characteristics, and to introduce various control techniques. P
hysterophorus is native to Central America and occurs in about 45 countries worldwide.
However, in Korea, it only grows in some areas of Tongyeong and Changwon, Gyeong-
sangnam Province. P hysterophorus is an annual plant and spreads by seeds, moves
between countries in the process of importing and/or exporting agricultural seeds, and
spreads by agricultural machinery and vehicles after introduction. P hysterophorus rele-
ases parthenin, an allelochemical that suppresses the occurrence of the surrounding vege-
tation, from its stems and roots. In addition, P hysterophorus causes damage to humans and
livestock through various allergens. P hysterophorus can be controlled by physical methods,
such as cutting its stems or pulling roots, and by treatment with non-selective herbi-
cides, such as glyphosate. Many biological control research studies have been conducted
and, unfortunately, there is no a practical solution so far.

Keywords: allelopathy, ecosystem disturbance plant, Parthenium hysterophorus, parthe-
nin
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LA B

F i) wRrt EEsiA Y 257 w{TE Skl
et e AEo] Eolubal Qlek 201097HA] 40} 175
% 302F 15WF 45F T 321270l E=T (Lee et
al. 2011a), 20209°ll= 961} 353% 6°HE 11HE 1%
T 64T F 61927 (Kang et al. 2020) 2.2 F7}5}
ZATh Kim et al. (2018)°]l ©J5tH, 9-2jutete] 57 2]
A st elEf 2 2005 91E 197 10050122
1}, 2015 00l= 287} 166F 0.2 Sojyttt SHA, 577
of AYst= LJA=ol Qg Hall= A AAH = et
U, al=of Mgt AZF 42 2709 G ojf oz F4t
=t (Pimentel et al. 2005). ¥4 QA= msie &
2 e ol wehE ] g AEThe ol tigh 9
A (Moon et al. 2008; Oh et al. 2008; Kang 2014; Lee et
al. 2021a) 3 AT} 7EE0] Tt G2 7] W (Lee et al.
2021b) & TFFe FA A% JF= ERith

oldl ZHlolA BHRAAE F2 JRAE F e
o FHe B} WG et 2 Ao Peksol
AR 24 9 gelrt Wagh A BT B A

=
9 o]-gof] et HE ol A YA nH I ==E A
ZJsto] WISk ATH(Kim et al. 2020). ©] 5 YA
AE 2= HWAE (Ambrosia artemisiifolia), T8 AN E
(A. trifida)°] A= A/ o] F 2|52 0= F7}E o] 2022
| A 17822 Eojut Te=a QITH(KLIC 2021; ME

2022). 202280 57 214 SR EZOHAH] (Parthenium
hysterophorus)= 9114 S&°] 15011, FdH=E 5%,
upit 5 AR Z oAt Bagh B Hx o2 Shaty
2] 2 Y eEfAlEolnt. 22yt HjAlEoE] = AlA
ZFA R AT (International Union for Conservation of
Nature, IUCN) A1 2173t 2 AIA] 1000 21 A <l
Aol ZZFE] o] Qlal ofAJof, ofiL )7} F 457l A 5
8 BAFERE HIEI QITH(CABI 2022). ]9 of=2
R = HAEoAr7F A=A e r shibd 790
= = 225 Ao S Wellohes BRERES Yo
T RIAo] Fe27] Tk I 4 ole 5 AR oot
S-eiE| o] Apde] AR A ApA L FH o=
THME 2022).

2] ZotAfH] = =3late] &dh= StefidolER FF

5ol A 2k, 9 9] mofo] ‘Ef2| & w} H]5to] ¢
A ZopAfH] 2 g et Tt(Park 1996). 2Lt Al E 4
A AR Aol Haxsta gt F<l =2 EokAH]
o] -] - AH A 4, mofld 2 AAYE 5& A
sto] o gito] AgE7] Hofl Z&4 o= #ed 4= Q=

NzAes Agstadt g,

BN}

2. E{x|EofxHu|e] F=o} it

A E A= FgotH=l7 WA R a7 94

Fig. 1. Distribution of Parthenium hysterophorus in the world. Dots indicate the density of occurrence (yellows are low, reds are high).

Sources: GBIF 2022.
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O|TH(CABI 2022). 1950l T8} Qlkof] 95| T
P olF, FEolY 22 FAE LA = FxE A
25 L qick @A= obxof, ofze]Ft, Fu, Fotold]
2j7h 7t Baf, go), 58 2 eAofuol 5 AlA| 455
of| A F-3E5EL QIth(Fig. 1, EPPO 2018; USDA-ARS 2015;
Matzrafi et al. 2021; CABI 2022). $-2|utetoll A= AAd
T FYollA Hx2 AR (ME 2022) F, A9 11
3, ZollA ZRI=a Itk (Fig. 2, Kim and Park 2009;
Park 2009). ?HH Lee ef al. (2011b)2 SR ZobAu]7} &
Z 7oA AZtE 22 WAYsH= Ao R Hste] oA
of gr& % EE 2] (Park 1996; Kim and Park 2009) =.th ©f
ke o] o 2 ShAME] T Qo] Al2EHA 25t Thajdiet
o] ei=|ojof gttt 2021 AA FA|BobHl= Ad

®  Parthenium_hysterophorus._L
0 375 75 150 225 300
™ ™ 1 Kilometers

Fig. 2. Distribution map of Parthenium hysterophorus in Korea
(black spots). Sources: Nationwide Survey of Non-native Species
in Korea (NIE 2017); Study of Weed Distribution in Cropland (RDA,
2015); Invasive Plants distribution DB (HNU 2017).

4,59, 34U SANA LEsH Ao WA gk

(Naturing 2022).
A EoHA ] = ol E]] AR thE A Holl= F
A2 ST S5 HABoAH] FAE 5EE 2S5

S MupE A vige] g 4= qlo] g4kg W57}
of i}, ERT Ut =W A B 57 1741011 Ofsf| dx}
H 2 o]o\:q l:ﬂ'}\ﬂ 7\]o:loﬂ/\1 u]l‘ﬂj_}}\g ] bi]% =3
#, EF 2 Eu]o] 22z E|o] o5 4 AUTH(CABI
2022). E9F CABI (2022)°f] ©J5HH, Olfuoﬂﬁh ol A
95 =7 A 1810870 EH Aoz 4ot
Utk F7H o2 QIS FA o8 FHI7HIT| A6, Ul
o drEetdA)ole T2 E S B 20| o]& 27}
£ W5 SUSHA SME SIS 2o A5kl k.

oML 5 7HA 58| A EolAu]7t nlke] B
R g guAdonny 747 sedow 48 Aow

B E| QI THCABI 2022). oFZ |74 9] 152 ¢
o 7172 FAE Fol EO‘HOUM 1976~19774 o]

ElQ mol.aelol A Fof] ZYEATHE F A &
o] Ith(CABI 2022). v}, & & 7]E}T S =5 W A

Y& o5 4= = HAIEAH] FAte] Mo ® o
A] of[gl Qoo A ALk, HAH]| S, dofze|rt o8 1
A An] el 8 Fx= AE Fal Ut (Fessehaie
et al. 2005). °1/ T Zo] HR|ZotAH] FAh= AHFAL &
A& 71A A F=oll sl A St HA] F22] St
AtaE LA 4 AL, A B4l SfsiA e 2k o
Urk. TS =7 2F FAAY) ke 2 wR/E Fo o
ottt (Adkins and Shabbir 2014).

CLIMEX ZE5-& A8-gt sz EotAfn| o] 4t o=
7

A= ) | A" GR7] B 1 g A
© 2 of| =3}t (Shabbir 2012). 7] &HsH= 739 FARS
HSIA 7|11 7] At tf 7] F olitetE A Bk SIS

]
% glom], of B six|BokAle|e] LEW] By

=4 CRuite
= SN 4= Itkal SFITH(Bajwa et al 2016). 7]15H
Stz ofmert B, = BE, F43% EHH diRE
219, 2150 A e T ek E—;] g5 2 55
ofmef7pz| o2 o & FAFAQ FFe TS 7Fsdol 9l
TF(McConnachie et al. 2010). 12t} @A =] EorAfH]|

= ol ALl 2HitE]R] ka1 glo] 2o 2| Hof] HzFet 7t
SAe vty H 1 EITHCABI 2022).
St 9] BAME S 2% 5ol 99 v]9x
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Hog 2qd 7 2 g et WA A 24 St o5
Aoz

A5kl QUTH(ME 2022). 1L} HiA]

T2 AgstA] kot thE A
AR TAAEFO] Hof FAdE G A HofA Tt &
c}. SHARE FATH 7] S}l oot TS 4t

2 ZolAH| o] £7]= ZA] A2t A Fejrt 7] #ol
Y551 (Kim and Park 2009; CABI 2022), SI5-2oll A 7}
215 2|1 Fo] e}, A9kl Z Ao A+= +&°] 30~90 cm
oL (Kim and Park 2009; Park 2009), €73 0] <2 /<]
M 1.5m = 2.5 m7HA] AFITHCABI 2022). 92 ©1
W71 (24, growing in alternation)stH, &=2to] @2k
(4, egg-shaped) F+= BFAP 0= 23] ZIRSFHA (4
=4, pinnate compound leaf) © 2 Z°] 8~20 cm, & 4~
5cm, &9 A2 FA}F ZrobAth(Kim and Park 2009).
9~11g0] £o] mm, 2U 1 EFAHER} (AFERHA,
corymb)E °|=tt. W2 ESFEA (F3}, compound
flower)= Aol 2 & 3~6 mm, %2 (involucre)+= ¢
o, FILZZHFEH, involucral scale)= TSR

‘5%, rhomb)°]th(Kim and Park 2009; CABI 2022). ™
2 B FZEA (F2h o] Sl 407) Hele] TE (3t
tubular flower)< 20|, 7Pt ol 5719 &3 (A4
3}, ligulate flower)2 Z2olch. Gl 4= (achene)= A
EEE (T2, obovoid form)E Z4°] 1~1.5mm=E g
Zhsl Q1o AF ReFO] H&A7F 27 Qi SAott

(Kim and Park 2009; Park 2009; IKAS 2023).

>

(]

4. 42 MENS £

HR]ZopAu]= &, & FH, A7) 2], HlE FolA A
Hoh= ool E82 EEA 2] E Attt (Rashmi
et al. 1999). o152 Foll ‘WAt of Fof] Zo] m1 7=
of] FAE W11 AFESH} (Kim and Park 2009). $1 %
£ 5, slirrolA 4,286 m7EA] O] A2 A% W HkAR

]
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Ha e SR oA AR (CABI 2022). A ABAFFE 7)
A 7,0008 ©]th(Kim and Park 2009). 181 o] x4
Toet 2] 17 dolH 73kE AAtste] 6~870hXt 2|6}
of A =Z70A1F 20,00071 ©1FellA hatd 39 47 7)o A&
o] 7Hs3t FAHE 4TSIt (Adkins and Shabbir 2014)+
AHHE B Qleh, oA ESF &of EAch= HA1E
ofAfH| o] FAFEE SRIRE A}, W 2|45 SAY
E (black clay)°llAl+= m*%@ 3,200~5,1007H, shdol 13
S+ AFFE (sandy soil) ol A= 20,500~44,700707F 241
(Adkins and Shabbir 2014). E3t iz Zol2{H] o] T 7Y
Aol A 2,400~30,000712] FAE AF4tsh, thefet 2H
of Yol et A2 A A QUTHME 2022).

2] ZobAH] o] FAH= 21/16°C (F+/0F) 9] =%
Aol A & HrolshH (Kim and Park 2009), Matzrafi ef al.
(2021)= 15~25°C 971 A 2L 2kl shict B3t &
2= pH 5.5~7.12] W ]olA 100% Foks-& HEhdTh
FHAAS ot 7 A A= SFa7t ESOlA 20%
o] drohg2 Holm, & &of 231 7] 2d H A EoHA
H| 2= 66.2%°14] 11.5% =2 Botgo] otk (Kim
and Park 2009). Matzrafi et al. (2021)2 E% 0~3cm 4
olof gt Fofgtttal Skelth dull= AlEEE ¥
+ dxoA A dolgitt, T2y o] WokaE 10
AlZke] AAFE oA LERd T (Pandey and Dubey 1988;
Buhler and Hoffman 1999). A ZoAfjH]= o} 28~42
A Sofli= ESGR} 7220wt 1d Wi ZREkeiet
(Adkins and Shabbir 2014).

2] Zobfr] o] iR A= E]F (South American
race)@} £10]Z (North American race) 22 EHEHE F
742] ol St} Fr)E-2 A7 M 5% FoR
FoF A|A 9] ofz] Uete St glon, HalE2 ZhA
to] Wol7b 231 Bu|Eate] FEjohs] Aol kgt S
= Zolth. & the et 2ol BHFE4 (sesquiter-
ene lactones)°ll4] '@H|&<li= hymenin©| T2 gf-5
o] Q)a1, Eu]Foll= parthenin o] =TFH(Adkins and
Shabbir 2014).

2| Eofu] o] &7, 9, £ H #]olli= parthenin, caf-

=3

feic acid, fumaric acid &% 2> sesquiterpene lactones
o £31: SRS FRokR qlol B Poitt
(Kim and Park 2009; Adkins and Shabbir 2014). ©]& S}
e 7€ Aes XAl FHAT HEF2 Totet

WY Y ol

a=]
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5.1, 573K SHNRY 2 24

FEluetol A= HixEoHA ol olsf F2hE2] A=A
o W 48 7 59 49 HelE Wekthe B
AT 25, QI o]zt Ao A= TRt 2=
SRS Zo|T B2 AASkE A0 2 geiA ek Z,
$F Queenslandol 4] A ZoHAH] = E2E FH|3HA|
A wEEEe] 44 SEg 147 Ao A o
T} (Haseler 1976; Chippendale and Panetta 1994). ©l|E].2
sool Hx B2]o] Azkg Wejrt gl Ao R B

2 90% A% %tH(Gnanavel and Natarajan 2013). 55,
S5 (Arachis hypogaea), T2t (Solanum tuberosum), 74
(Sesamum indicum) &2 'TZEY} LI (Vitis vinifera),
F3Y (Cocos nucifera), YL (Mangifera indica), THItof
(Carica papaya) & TGt Bpolle ZAI7F =L itk
(Tripathi et al. 1991; Mahadevappa 1997; Gnanavel and
Natarajan 2013).

T3t 2= AP (Saccharum officinarum) 2t
slHtet7 | (Helianthus annuus) 573l 95311 (Parsons
and Cuthbertson 1992; Navie et al. 1996), ZILFoll A=
Aol A HE FiL T (Njoroge 1989). I E.L
moto| A= WAE [£55 (Zea mays), 7178 (Panicum
miliaceum), 73375 (Phaseolus vulgaris var. humilis) 51,
NAF [ (Solanum tuberosum), EULE (Solanum
lycopersicum), = (Allium cepa)] 2 TrrH[Hal, ohu}
of & v (Musa X paradisiaca)| A TsiE 11 )
(Taye 2002). Tt7| A8 O A= U (Triticum aestivum),
(Oryza sativa), M5, 797, S5 52 T @
ZrEollA msE Tl QIEH(CABI 2022). B Zo A=
2= [E538), B, AV, B(Glycine max), siEFE], <5
4, 115 (Capsicum annuum) 5, 59 (27, 92, =5}
Wt 25 5, 3R [ 3 Calendula arvensis) 5l
A DS Y3l FZOITHCABI 2022).

_l
i_4
b
T

L o &

]_

>

o|e} o] x| ZopfH]=  AlA o2 kel ¥, 1,
&2, HI I (tef, Eragrostis tef) B 55~ 51 22 37 4
4] o M dste] mshE F=11 Stk 53] Qo A= 40%,
of[g] @ mlofel A= 28% o102 ZFE9| RS AT
1 Qiek Hel E FApe] iR EokAH] FAFe] @ H@2 ol
22Z0] 25 91F5kL AUrh(Adkins and Shabbir 2014).
2| Zotu]= 54 R A]o 4] AZSsHA mshE =
H22 370= 40% oV, EolA= 90% oY H= A
= A7 QAT E5] So ARt uid $AU100
o] mjoflE F= Ao2 H1ET 9ot (Adkins and

Shabbir 2014; CABI 2022).

5.2, ¥YE7| E= LY U f7HAof 22 misH

Aupr} o) 2ol7t), el 272 Qg FAoRE WRe,
Az, A4 U 7|8 E ol glow, el 2euAR 1

F4ol A48 4+ ot Aol et g4 w9l

St ol okt 7H=o] 30 ool F71% it E3 &
MAASH= A (cattle, Bos taurus), =4 (buffalo, Bubalus
bubalis), % (sheep, Ovis aries)] oAl £9H& W]
T 5, &9 ool 7|oA 3 HAE T AIXIo
(Adkins and Shabbir 2014). 184 9-2|u2tof A= =i#]
EopAu]o| ol AP o R A 27 nlsfE T2 At
= BHE|Z] oottt wheba] =jx]EZobAfE] 7t -2 ueto]
Aot oy mof7t TS| Heof| agxor e|st
o "hdst= Zo] F8s5tth $HH Milugo et al. (2021)°f]
OJ5tH, H 2| EobAH] = 5 ok e|7x] <o (A, ¢t
)9l 27](Culicidae)7t EL & = Hole}t HAE
Agoto] dete|olrp ShitE = S ARl oF it

o2 @2 Fxo vt & A ZoH . f2lgh
o
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gl

d
i % A o

57t 50l dofur] miolet. x| EobAH]of E£A
T.

&SA, AlzA,

~

El
vesicatoria) 2] 37S v—45}7ﬂ A|5H, HR|EotA ]
B Il B2 thefst A 9 ojF Al aipt 2
oz 2 AMEEITHCABI 2022). ESH S| ZotAv]= dat
YAz o dH Bkt A4-de Astol= ) AFHEE 4= 9L
th= H 17 (CABI 2022) & Uttt

7. Cheget ey

7.1, ogH 2

=] ZopAfH] o] FAl= EE% Solut upto] Uy A
rq-ﬁ 2 o] ong q.g ] 1}

whebA] wj 2] ZoAE| 7} »X}E YATS}Z
= FATH S5 Ao AEAE EAY ddtsto] 7i
A& ?O]L Zo] Folknt Fasith Wor Hojdl Ft
AYZSIAA Al dolslB g2 2|&X 02 A A

ISt iR EoAjH| = EF0l 52 55l A7 2RatE
hid = =TT o= o [¢ =

= shx| BolAu|e] a5 Sl PRk 7150 ujd

&, FAHE 5o o5 v]dF Aoz shitd S Qe &
A2 P o] ZAtE 2 HYGL 55 TASt oF gt
7.2, §=X 22
AMzL A QA E (A AL TAIE Egho] o
Ai AR A G Husk= Zlo] Fasith 559

T M= A QA E] A IS 7] Sfef A4
"ﬁﬂMPﬂH A Al Frell Balshs Al 295 QL
o} £9] i—zr Queensland—7F°ﬂ/\1—1: A ZoLHE 25

Folt xR SRt EXAfTolA AH HAskr

Al F=ell EJ—O]'E% Stal I} T New South Wales
FoA= HAEHH E ol ER=E &Rt ol =
wefo] AW 39 o A PAG = Hil- st
o] gH4hg 9kl Qlth(Adkins and Shabbir 2014). -2 U2}
o] ¢ "YETHFY B E ool Tt HE, A2x2
off oot FAF2] B=9] A5 A AAHA A HAE
H A olut WA 7 ol A1 B 854S 5ol 9

gl

36 (©2023. Korean Society of Environmental Biology.

s WHE WS 4 AT, WA 5 BT 2N 8HY
4 SIEHKLIC 2029). el A2 92 429 thof s
L AP AT B oR L glo] Asd Aade d
A NS S A

g 07| & AlZo o= ARl 8% F7HE A
Al5}7) & QFct(Lee et al. 2011D).

13. 73

opi
2

a)

2 Bokrul7t A AA 0] chergt Aol Ak Asted
/\_Q}Eo]: ZYA 1:_4 u] HE = 011]1?}) gl 3]_7_" AzxAR o

1= £ o)

2 TEg 4 QL I HETE Agh o 2 9 oA A]

r=

7= A7k Y= AL ok = 1ol = one-leaf senna
(Cassia uniflora)E A¥istA o] A=2] §H= =2 Eof
Au] o] gar-S odAste] et AES 9 NSkE

AAJZTH(CABI 2022). 2F0A = FoHAEo] Hiz]Eot
Au]o] 7S oJA|5FI T (Adkins and Shabbir 2014). 1
g Hj2]EofH]= T 2H, A 5 vl e A= Hol
Hafste] AEA o2 e 4= i o] Aol

7.4, 24H #

2 ZoH| o] 75 At B=
AHS AAISHE A oA AEAQF HESH 2FAAte] H
=4 D23 A4 5 A% g njd 5 ok
(Adkins and Shabbir 2014). St 2| ZolAH] o] Ha]|7}
ot Lo A AT &= Qlrt. A FHiREokAH] 9]
A EA Tt 2 zte] A7FS Afste] AAYSHA] Bt

AT} 7P 5] AAT 4= Qs A27]E ol gshe
Zlo] gt olrt,

L Qe AAs

1.5. ot #e

Feutol A A ZotAHl = S6] AR Aol st
I Q7] diof| ob] o] & thF o2 A|ZAE 0|83t &5t
A A AT BReic) mebd ohe elelA e A
7 Az} shela) alahoict,

i—zr Queensland®l|4+= glyphoste$} atrazine, dicamba,

4-D, picloram< 77} 4ojA W5k 2 Axsh= HE
Tg: 285kl 9t (Haseler 1976). FFAH Z2H 5o
= glyphosate 52| BIAA A 2A, EZA]o4E met-

sulfuron 52 A& A2AE AHgste] g 4= At
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(Adkins and Shabbir 2014). 1284} paraquati= ©1& =}%]
EopHlelli= 77} QLo glyphosate= 402 ¢F
th= Z3ehe A3 Itk (Kaur et al. 2014). ?FH imazapyr,
oxadiazon, oxyfluorfen, pendimethalin, thiobencarb2} 2
2 A xzAle SHAZoAHof sl vl aAd Aow
& It} (Parsons and Cuthbertson 1992). £5] S1%

oAl imazethapyrE =5 (Phaseolus radiatus) &ollA &
28 74 A 2] (pre-emergence treatment, E 3 2])5HH =]
ZotfHE atH o s WAst= Ao g HH B Qlrt
(Tewari et al. 2004). ¥FH o] bromoxynil + MCPA+= 443
F 2] (post-emergence treatment, 73 4] 2]) ol A 7]E%F
9] 1/4 Ao FpA o 2 WA= et (Javaid 2007).
2] ZolAfH] 2AE SAlo|A AGH PAaTE HH,
norflurazon®t clomazone®| ZtZF 100%= 7V =341, 11
o222 fluometuron (96%), metribuzin (90%), diuron
(87%), flumioxazin (84%), chlorimuron (77%) <=°]1tt
(Reddy et al. 2007).

7.6, WEos By

R ZotfH]l= A AR = @l 77 ZAE 4o
2o A QlAfiFeld, B2 vetelA ST A -l o]=
2] &22], aFotA] WA 710 A-8-0] of AollA o]
£ ag Ao BEsha A I A7 26
g0} ek 197704 1991 Atelof| En| E2HE &

o] & 7Iollot= AAEE 250F oS "o, o
F ZFo sl A4 Eolido] H7HE]ITH(Cock and Seier
1999; Seier and Djeddour 2000; CABI 2022). =3+ 359
M FEA 25 (leaf miner), 7] 3% (stem borer),
=7] 59% (stem galler) @ FAF 7}oll 5 (seed feeder)=
Z ot 959 Bold £F (specialists)E°] HA|Eo}
Aje] o] A=A WA A2 AFEE I} (Navie et al. 1996;
Evans 1997; Dhileepan et al. 2019). € 1]‘*‘3'1]/\1L =}
2 ZotAfHof HHshs HAA T FARE & BETAA|
2 A 7Hs/do] H7HE Itk (Evans 1987b, 1997). Q1%
(Kumar 1998) & of| ] @ 7o} (Taye 2002)°ll4] =) 2] &4
H|ot Bl A2l 55 9D Ao i pg2 ZAFE A
T 3 v QL

2] ZopAE] 9] A

g 1A "hAlo] 7P Wo| AFRE=
L oz
1- "1 O

=9

1= L o]l

ZFogt9leH
1
—

o} 2712 ot

12| (Zygogramma bicolorata)

W (Epiblema strenuana)©] 11, =
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