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Contribution to Environmental Biology
- It is possible to prevent further spread of the ecosystem-disturbing plant, Hypochaeris radicata, in Korea by presenting its
characteristics and efficient management methods.

*Corresponding author Abstract: Hypochaeris radicata, native to Europe and Eurasia, is a perennial plant of
Sun-Hee Hong the Asteraceae family. In Korea, H. radicata was reported in 1992, mainly in Jeju Island,
Tel. 031-670-5087 and gradually spreading to the inland. It overwinters in the form of a rosette and blooms
E-mail. shhong @hknu.ac.kr yellow flowers from May to June. H. radicata propagates by seeds and rhizomes. The

germination temperature of the seed is 15/20°C (day/night), and the rhizome forms a
Received: 8 April 2023 new plant at a depth of 2-3 cm in the soil. The roots of H. radicata secrete allelochemicals
First revised: 14 August 2023 that inhibit the development of other plants. Some use it as a salad or forage substitute
Second revised: 30 August 2023 but to a limited extent. However, extensive research on ampicillin contained in H. radicata

Revision accepted: 8 September 2023 has been conducted, and its anticancer and anti-inflammatory effects have been recog-

nized.There are only a few methods to manage H. radicata both culturally and physically.
In orchards, soil treatments such as oxyfluorfen and diclobenil, or nonselective foliar
treatments such as glufosinate-ammonium and glyphosate are used. Notably, there are
no known biological control agents.
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= e 5 54 Ao BEAL] 7FS wEtsA
weket 27t e AERE 545k, 5ol A
Sh= A2 UTH(Kim et al. 2020; KLIC 2023).
AW AEole X85, FAF, 55, ol 47
7, 2T AlEo] Z3tEoh AEvkdd A21xeA
1990 oJste] A& Folle A& 19999 1490 HA|E=
(Ambrosia artemisiaefolia var. elatior) ¥t S5 U2 = (A.
trifida)©] A= ek, 1 & 2 2t 7 2|4 = o] 20224
102 @A 175-2] AefA nt A1 Eo] QITHKLIC 2023).
MFEEZ (Hypochaeris radicata)= 2009 64 149
AL AlZ= 2GS HH(KLIC 2023), THE AJE
Al et Alzo] vls A 2 A A7 iAoz
22 Holtt. ¥t ZFA8F (Sicyos angulatus)< DS
“d (Moon et al. 2007, 2008), TFF2t A (Lee et al. 2007;
ME 2014) ¥ ©]-&(Kim et al. 2016a; Kim and You 2017)
S ThEet A7t A E I o= FAR AEA e A

sizH, T dujjo]] 22 U722 7= 50l o)
1) 2]+ 5 (Kim and Park 2009a), #F2 A AE 93f ot
It AL 3 Zhdolt. e vle) AgEexe 5
& AlFoA A= o] BRg T 7F A7 2198 (Kim et al.
2005a; Cha et al. 2014) 52, A=A 9 PA A (Kim
et al. 2017; Kim and Lee 2019) 5ol gt B 117} QIA]qt
geiA o g2 g gt

MFaere okt &b ofsidelE= 47} =
Z2], 2, 572, JlE FollA St f-2uet
A AlFieo] B2 ol iAI7E 2k, & - F R Ao =
EEA EE3H(Kim and Park 2009b). &¢ A=t8 o2
Shtd 7HsAdo] w2 AdFExo] Fe- gy - A &
3, Wolldd A Tt 52 AAste] a&F o= e
& & Q= 7122 R E Algetaat gt

1

=

3 g 2l
=2 02 42AE 9ol T oS Asfsta, 79 B
&

=

=

[e]

2. MgaTAo| Buo} YAt

MEaExe =it qsidelEgr, 9 e ot

Alot7t YAkl o]tk (Kim and Park 2009b). AdE&%
= 1992 et 5o = BEG O™ (Sun et al.
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1992), 198041 Tl 49 229} g7 SA= Ak 27
SHaL Sk, 22 ZAbe] ofshd, AYEExe AlFE

A3} 7 eleh @ A Ak 5 dA et o]
wol i, Msjote] ek, MY R ML Bels T itk
(Hwang et al. 2014; Kim et al. 2016b; KNA 2016; Kim et
al. 2017; NIBR 2023; Fig. 1). 745 A9 72 A7

of 2ol 24H FHAME v F25HL Tt (Song
and Park 2019). S-gUet A& FHO R BHiA wE AE
& ZARE A AdaEEEe AR fUE (720l 225t
o] ohE Foll Hlsf Hlw A Fx2] o] b2 Hol2tal 5F%]
ThH(Kim et al. 2020). ASFFExS] 7 FYH=7F =2
A5t Aol A Kang et al. (2018)2 A=A DNA 97141 <€
= 245t §4d vl 3 SMPEEE 217 5H3IH Yun
et al. (2022)2> % 7| S} mpE A o5& HH, A

oz
Ho

FEexe oA A A As2]7F F7Hd Ao]

A QAR SR Adaexe d== A 2 & U5

o Al 'AYSHH (Ortiz et al. 2008; Fig. 2), 5] Al&otal &

3kt 2] Hof| EAE3T (Turington and Aarssen 1983). A

Fa B9 LA B2 T0A olulelof vz ARE
o

A F Aol EESEL QITH(Ortiz et al. 2008).
AFaeze AAd it 235 9 Abol ot &
qtol lok. Mgaexo] Fato] Zdo] dafglo] vyt
off oJeff AFAH o &2 Fite]o] FSA)E HWE U (Kim
and Park 2009b). E3F A7} A <] Wo|u Zdo] Bzt
o g 2ol mEeAL A7t HokE @Rtk Bl
T itk (Aarssen 1981). H|Q| =& 02 MFFEx FAL
TR A9 o2 AR SS 7FeA e STt & 27 7HS
& 1x2 Ee §HA AR o]Fsh= o|¥iaE
o] 71-8F 2A| AFEEE Eoll AT E3tE| o] ofH|
2 7HFLUCE 18841 o)), obxlol, 5+(1873W =) ¥
FEHRE (18679 =)= BFoob| RFE S 4 ok
(Ortiz et al. 2008). 1211 -5 oF1ZFE0] o|F=5HA] of
folu A8-5 HH o2 Jp7bA FAE S S Uk
(Ortiz et al. 2008).
MFFezo A&AE HH, 53 2530 A44E AE
S5 (Ortiz et al. 2008), A7} A4, L=, 27
2 Ao FF 2 HxE TS K olA
Ex2|9F e, Artet 5, FRA] FollA A
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A
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Fig. 1. Distribution status of Hypochaeris radicata in Korea (black spots). Sources: RDA (2015); NIE (2017); HNU (2017); NIBR (2023).

Fig. 2. Distribution status of Hypochaeris radicata in the world. Dots indicate density of occurrence (yellow dots are low; red dots are high).
Source: GBIF (2023).

H ot (Turkington and Aarssen 1983). @Af|ofLol5=o] A 1962; Weeds Australia 2013). Sotd|2]71e] thz oA
994 B2a, 2 A9, A% AL, A wdE b S8 s, 0 850l ol Ao wes]
e, wH71E A, AR oA v &5t Fxo|th(Healy 2] 2 =2V e | i, 5] Sfeh 2] oo gzttt
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(Aarssen 1981; CAL-IPC 2013)1 S}t

AFaExe 2oy Aol e 3t7E HETL
2 ol o]27]7k], 12|11 pH 3.95H pH 8.6714] %
S5 9% 9 pi 2014 LS R BT B
2 3ES}A] 94=Th(Turkington and Aarssen 1983).

-

55

B~ oE
2 Ho 1
ek

3. Yehd 54

AFFEX] Jo B
(radial shape) ©.= H 2] 11 (Supplementary Fig. S1A), &
oFHo|= V=1 Al "o] "AYsiT) @] Hoke T wzg]
(oblanceolate) = Z°] 4~12 cm, UH] 1~2 cm F&o]1l
A 7P = B2 2o FEE Utk (Supplementary
Fig. SIB). & WelollAl ofe] Ae] 2717} ho, gel gl

Al 7ke™, 2o] 30~50 cmOlt. =2 £7] €014 5~6Y
of L7t o 7 T} (Supplementary Fig. S1C). Grlf ¥
o= 7HA] HeFel E717} wiwstA wrds glow, St
+ =1L 5I¢F Hordo] glof Higol sl A ghite
T} (Kim and Park 2009b; NIE 2022; Supplementary Fig.
S1D).

aoﬂ/ﬂ ‘4'9»}' X]U-‘] Hoﬂ H]—/\]_/q-

0

o] 2~3 cm] B E7]o
2 Algttt, 5t 7REoll WAYste] 24
EE @45t 5~69oll Zo] B (Kim and Park 2009b).
AoFaEzo] 22 niota o] Z B A oF
3~4AZE AEStal S8 2AA Ao 6~7AIZE B9t A
AT (Percival 1950)1L SFITE ofnf B2 225 [EH (Apis
mellifera)]©] Z-& 2r11 27125 HIZtH(Percival 1950;
Aarssen 1981). FAMYAFS T3t 140.5H 0|, £
2,329% 0|tk (Kim and Park 2009b). &3] whebr= 7
A 1,000~10,00070] F2F7F AgARIcHar 5FTHME
and NIE 2021). A= 4E719] 20°CollA 68% Lol
O, FEZ19] 20/30°C (F/°F) 9] B0l A= 96% ot
2ttt (Douglas and Hoffman 1999) 1! SFATh 124 Kim
and Lee (2019)&= 23710141 20°C71A] Hokgo] 100%

o|H, 25°CETH ¥ 2L & FolF oz 7HAsto]

AFFERE A} 8% Qo
T+
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10~20°C7} otof] Zglst L= Qo]0 20/15°C (F/°F)
Z7o] dropA o]kl 59t} o] FoFR L E 7iots}
H, A %“%iéﬁ% 3%5 %-%45¥E 549 %47@ nZz5H

Holﬂiz ETN 111}7]7}4 gelo] AjH oz %
Holt}(de Kroon et al. 1987; Fone 1989). A|¥F=&x
Zto] Wrobg-2 A H St ATl 68%, AW EHE TP
ol 58%, 1l F Fo] At thgoll= 4% =2 % =

oF A

FE20| FA Wololr] el F
ool wols 9ia) ol Baskn 5

T 68%9] ol HAAT Ax A% 2704 Foll= 4%
2 "ojHth 5ttt Grime et al. (1981)2 AXTH A
27 (5°CollA 12709 Seholete Al S| ot
0] 94%°NA 31%= FAAXITHL SHleh. FAte] dot
o= Wol dasirh= Het getzxzioA] ool 2¢
oF AL & Qlth= ANt % It (Douglas and
Hoffman 1999). ©]&¢t 3= Doi et al. (2006)°] 23l 2
=S & AdaEExe F9Te ¥4 §lo] 10~30°C
HRo| A Holsh, 2A|E 7o) oF 14~16 cmoll =E5}
H A7 o] AZTE 1 A3k W] dolok= Tl ¢l
ol SHH AdEExs] T EYREH(EFHE 0
cm)ollA HolslA] ¢, 2 EFAE 1~4 cm ZooA
drolstedeh, 224 8 cm 7o) oAM= WolstA] ofot
MFFEx9] ot AP EE 1~2 cm=FL SFATH(Kim
and Lee 2019).

Hartemink et al. (2004)-2 7§23} A2 109 2714
AFEERY] Ear g 2 Hol 1 A&EH 02 AASHH 4B
A vl = 3~4ul F7VekL AW E719] £k ST
Stk SFALY. Struik (1967)- Ao et} o 25h= &2
oflA] AFFEZ=20%7t 2~67HA1 2] LA o] F
o] ol= T AE2] G HAof o5l 7|3 *Zﬂ_‘l
ok 519t DEote ZAES] 92 A
ol A4F 4= glom, o= ZAE it Ho] 715
=7l 2S5 U5k figteloh AY éz )
o] Azt F A 2 7HE Aol Ego] 2
(Ormrod and Renney 1968).
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Zlo] Sof7} 91] o] B

_/i\_
2715 53 At L2 thE A1E9] HhAo] ofg g
thoFAl-S Z8SHTH(ME and NIE 2021). 121 A%
Z= ZHE AlQlgt o] ol Fof zpat Zrro|uy &

| AQYSHH of| 272 ZF Zro]=] oot
o2 E5 wol T43E 4= QITH(ME and NIE 2021).

MFaeze T thE AEd el 282 gt
(Aarseen 1981). & AFEx9] HeloA U2 A&
= O A9 A Hx FE= dAaAZH (Newman
and Rovira 1975). 121 Newman and Rovira (1975)3}
Aarssen (1981)< /\10 522+ AL 54 (Autotoxin) =
7HA AL Qlof A MEEo] T AlekE FH Y OhE A
FeEx A= dARth= AMES sk old
S4or AdgExe M=z /1 =2 Hel
AYstar ¥/gsh= 73] ATt Kim et al. (2005b)& A=
Sxof ehFE]o] Q= allelochemicals =32 =41t 734’
caffeic acid, ferulic acid, naringenin -& 5 14&7F9] phenolic
compounds “J-=0] At=2E0] ol allelopathy &7}
UTHAL SHEITE. £5] Ttalian ryegrass (Lolium multiflorum
var. multiflorum)$}t Purple alfalfa (Medicago sativa)7} "8

AT} St sk

|

OF

5.2. 7}

MF= 1219t & (Equus caballus)
o] M OH stringhaltE FE2HTH(Cahill et al. 1985)
Stringhalte= @O ¥4 W=x0= Hol= ¢ &
© ¥5 sioelel d9E 2o At 1 o% %%*5}‘%
(Merck Veterinary Manual 2013; al. 2019),
LA O]t}H(UC Davis 2019).

il

=

H

rlol

rr

945 Bzo

Mclntosh e

MFaExo] TAEE 9 BAFEE (Aarssen 1981),
EFAAME- (Kim et al. 2005a, 2005b)= 112 of, I
9 Bz2kE ZuR]o| A HZRE FAIE o1 5 e 7}3

/do] Stk T3t obA7HA] f-2uztel A= AlFA 99
S22 Aefsta AdeEx7t sB8 AR U2 A2
Ao g wotElu, 27} 8l ebaeEo] B 7Skl A
Y= (Taraxacum officinale)2t Z°] T4 o= 3

SS9 G BH, g f8 59 WeE E 4
YA S 917 I
7h B s,

¢

QLE Aoltk. mebA] HFFEZ B
g e 5 T2l a7

o)

St A Aol Eot 71
ol Al -85k (Coop et al. 1953; Healy 1962), H|Z7} 2
3t Bx2o M e viA B2 o2 4 Ak (Sewell

1950; Lamp and Collett 1976; Aarssen 1981). E3F A%

NJFezt o

TEEE U Sxho o, A 9 e "E%’F =
1A 2 At (Coop et al. 1953). 12|11 75, <
9 dolzo] FHol BExgo= EIfoéC'Wf‘jr(Fagan and

Watkins 1932; Begg and Freney 1960).

AFaeze] de deE Bx iz o]-85t™ (PFAF
2013), OJAA2 A SJoFE T2 ARSEH. Jamuna
et al. (2012)2 AFaEZ7}F Rt e du A
(ampicillin)°]2tE &4 o8 &, FEF, Fole &
Ho SEy A% ZA4 A=l & A5t
ot °1E°1Wh AFaExE 9

%OPJ_—' O‘E’r AA A
anrt A=A D}(Abu Izneid et al. 2018). F-2]Lt2to]
11‘ A% éé Zl-o] EH”*ﬂi-E—J S A AAtel] v
olst 75J;I- Z‘"Ok 3}1}“ <9
% $HZ 4 4 It (Kim
. 2014; Hwang et al. 2019) 11 St
k.

7. 259 22
AFFEZO] BFH By

o= 7% ofgt 43
7} Itk (DiTomaso et al. 2013). YFA+=

EEHOL ]j].
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H& AR (DiTomaso et al. 2013), A=< At
o] Hholg ZXA7]AL 4HE 1A wf2oll 4 Ty
H2 oyt

L

Hartemink ef al. (2004)-2 A YdF&x2] 715 A|A s}

W Fir) 91 £717F S7behe Bt Qe & &5t
W A OFZE % 9] Hhfo] Z73itt= Zlo|t}, o]¢} s}
o Song (2018)2 MFEEZ7} ¢-H5k= A FolA= o
= glo] FAlsks W= Alstaltt. dl2E Fo Ad4
A2 frieshe 22 HSAQl ST wike] 59 1
23 o Fo) QRS Alsths SRl whe- A
2ol il Zlgbg A}l Egetol=al ahalrt.

7.2, 2215 #a

Aarssen (1981)°] 2 FAE BE5H7] ol 1~24 &
oF Beotd AdaExe] S avtdor AAE &
UTHAL SFITE. TR B2 (Sus scrofa domesticus)E =5t

A MdgEx] RS AARLRA o= Hx SAL
T WA o] wekgof wEt AYEEx EMite 24

Wolup Aro 2 Haln otk QAT = o o =7]
2 34 o]z] ¢th(DiTomaso et al. 2013). Kim and
Lee (2019)= Al¥Fex7t AR Ftoly Hx4]9
e 5cm He]o] 2 2S5 Gt oz HAS o
A 4= okl sHTt AL AdFex A A
OMIE7} 1~2 cmo]7] wjEolt} =y BeE7]7 ZA
BolA W& 2L & e EAE WaESHAL et ot
2hx] 3ok whA| et ARotHA HAAAE ot A
o] F a5t} & oA Al A3t T EFA A
S AIiotH MSFex o S AT 49
2= F(Ovis aries) T} A~ (Bos taurus)oﬂﬂl ofj-¢-
2 2o, ZAE -2 whleo] £olg)
=] AHok= dl olgf=o] wEt, et 7t
= ol ool AFaexo dHt
= ATk sFI Tt (Struik 1967).
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7.3. 2o ae

Kim and Lee (2019)= A ¥a&x2] HolEA-S 135}
A Aol M= 39 %540 Hols AJZFSIA 59 &
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7HA] 21452 0.7 otsto] 3 o] ol et Bk
AE Azsof AgaExe] S & & ATl 5k
ot ol A E 5= Qe EYA Y AxAzE Hado]
AH8-0] 758 oxyfluorfen©|H dichlobenil©|2kal S}t
A7 72 Foll EAsk= AYaEXE glufosinate-
ammonium % glyphosate@} Z-2 HIAHA ZHF A2
AzAE A-gote] FAD o= Ut o, vl e AA
2| A o] ¢, Thpol whet 5 o 57 2] mie] Hi=
Al S 220l FEE O] JleA] IR Fof] Aasjof gF
oH(Kim and Lee 2019).

Rl A a2 3= MCPA, 2,4-D F+= mecoprop
= AT oyt FHolA gz oz FAE 4= 3
T (Aarssen 1981). §FH o atrazine, dalapon, paraquat,
asulam, picloram 57 &2 AxA= Ada2xol o
s W o= WA of Akl Stolnt. vl=roll M= 2,4-D,
aminocyclopyrachlor + chlorsulfuron, aminopyralid,
clopyralid, dicamba, fluroxypyr, glyphosate, hexazinone,

imazapyr, metsulfuron, picloram, chlorsulfuron %

triclopyr®] AZA7} AFFE2E AgH o2 AR 4
QItH(DiTomaso et al. 2013; WSNWCB 2023). ©]5 Az
Al & e utetoll A ARgoRA] o2 450l 3lo] AA o]&
o o= Folstofof etk = f-2utetellA 2,4-D= =9
T ARESE 4= Q)1 AR Al ZAl= Syl 5550 9l

T R, EH

HYFEZE ABHAOR YAT & Ak AR

(agents)= YA QA 2TH(DiTomaso et al. 2013;
WSNWC

@ r
)
(=]
ro
N/

HFFERE 69 B gtk o} Yatz]ol, $-g
Ualoll= 19921d0] Aoz Bxr} sl Zola) of g
siro]Zolnt YR Ez s AFELoA] ol YRR Q] o

U Aalighe what 2atsta glrt, o] 2EL 2A|E Al
2 95T 5 5600 =2 2L 1o} 2 FAj9} 4
chel ma 27|04 Al2e A7 FAE o] Aeiet, Ao
FEZ FAE 10~20°C 27014 T Holstu], dojEe
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20/15°C (F/opeltt. o]d Fofk2 L& 7etohH, A%

KeN
FE2E 39 2 F44E 5Y F47M) A4 02 o}

AR, AgaE s Aoy ZxA]d 3Ag 75
et of#e =7 ", 1°J‘%%i BajoAf ZH] =]
= BHEEE v Ael AeS A= s, A7t
A& e AdEERE A ‘:%01‘% Sx82 o8
71k shut 53] AlRbAelnt. MdaEx7F SHskal e
¢4 (ampicillin)o]2h= =20l ool ¥, FEF, @
ol Y 7+ HE &5 Fo= offzgo] il dGAI
M A5 g a7E IFE A, A7), F2A], o] &

ES
ZAE ol-&st 3%7%4—‘1?_ WA o= Slok. 4= T4y
st AdaExe] TS JAIsHI -&’CE EFA=AE
oxyfluorfen, dichlobenil®] AM8-FIt. Qo] AR Aod=
%= glufosinate-ammonium, glyphosate®} 22 H]4
&g 740”%31’33 AzAE AHgshd WAID 4= . ol
ZAE 26 e B3] 2-84=< F]lstoiof ot
‘ﬁﬂiﬂlﬂ% A& AgEEx TR A E s Alx2A

_4

E AFgSH= Ao] AsHdo|ng Ead 1 AESHH oz
A = Qb= HgRbe] wpg s ojof o lo|.
N 9

MFaExo] Yitxe f Ex fretior ditow
= opko] ofgjsolZoltt. f-2utoll= 19921l A
= FRJAEHAN F= AT go] T A3 i
o= SMIHI Qink 2AE JEi= dFsit s~6Eol
e 22 neth AdeExe AR fYErE ¥
Algte}, 21| opAl 22 15/20°C(F+/°h el L, Fe&
71 BEA 2~3 cm ool M2 AAE Fdetth A
T_:L%Zg FEolME o Aee] 2 Alstke B
lo] FHHr}, 7 Aty Zx fifAlE= o8
JRtalolct, 1eu AdaExrt a5k e o
(ampicillin)°ll gt H45-2> A o &
ol a7zt O]Xéﬂj’— AL Aﬂ%}'—%i}_

2t ]‘:]' J)r*r
oA += oxyﬂuorfen, dichlobenil F} 22 EFAYAG

_,d
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)
v 2
o°l'

r*o MooR > o
_ Rkl ol F_VL‘ >~1 ru>J
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o
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glufosinate-ammonium, glyphosate®} Z-2 HA =4 7
FA A7 ARSE T AE et A A ] s e &
A7) AL Tt
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SUPPLEMENTARY MATERIALS

Fig. S1. Morphological characteristics of Hypochaeris radicata. (A) early growth, (B) middle of growth, (C) early flowering, (D) peak flowering
period and community, and (E) H. radicata on the roadside of Jeju Island.
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