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Abstract

Many people in the world are suffering from various allergy-related diseases, such as allergic
conjunctivitis, rhinitis, asthma, and anaphylaxis, caused by the pollen grains of weeds. More
than thirty percent of the population in Korea is reported to have been suffering from pollen
allergies. Despite their adverse effects on public health, little is known about allergic weeds

‘ and their distribution in Korea. The authors introduce the mechanism of action of allergies,

'.) the domestic weeds that cause allergies and their distribution in Korea, and the implications
%r;)%calggr of the allergy-causing weeds. Most of allergies are caused by the pollen from the flower
of weeds, e.g., Humulus, Rumex, Chenopodium, Kochia, Atriplex, Amaranthus, Plantago,

a OPEN ACCESS Ambrosia, Xanthium, Solidago, Erigenom, and Chrysanthemun plants, which are discussed
in this review. Recently the increasing of the concentration of fine dust and pollen became a

*Corresponding Author: great cause of an allergic disease, just like the diagnostic yield of allergic coryza. The effects
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E-mail) perfume@kangwon.ackr of weeds on people's health are expected to become an important research topic among

members of the Korean society of weed science.
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F7)& skt dEA o 2= 2T 275 2o v Al g =7 v, dE|27] AUk, 71HA] A 5
< Y o7Ith= ZE& & 4 AUTHHong, 2015; Oh, 2007).
| Lol = 7|5 W5} E3] n|A|H | 9] 2719} 272 4:0] 2712 Qlste] Lef|27] Agto] FE561 Y=t Burretal,

2003; Cho, 2012; Cho et al., 2013), Z27}-0f] Z1&H iOMlﬂlH g2 27] gkgo l Hig]o] %‘ZH@OJ Aoz Bifstar
ATHAsher et al., 2010; Jin et al,, 2011; Kim et al.,, 2012). A r3e]% THd A7 Aol w2 22| 27] v Fol i3t o
ARG A S 16.7%0] B8 F =2 Fol BAskL JTHKCDC, 2019). °e‘ 2] 0 2 ol 27| Hheo LA Al4at
(Sicherer and Sampson, 2010; Wang and Sampson, 2011), th7] 2%, A1&-2] 2715 Sof oJ3]] WAsh= 7 o2 dafA QA
T 53] Fx FollM Fe27|E Yol = AR G, n|9F, Tante], Aol ol HIE, 470l &
4= Ath(Hong, 2015).

FZ22 Qg G 27)= 27127} YQlo] Hof 7] oA Uehths 7] Agto 2 272 22 7% H(hay
fever)o|2tale BRI % FollA = v O 2 £R2R8-2 ol Fuljske] 2727t |27/ ZAgt
&, A, o7 op b Al A HES-S oItk de27] AR & =R E, S E 5o T ofy2Hoh,
2008; Park et al., 1998) FHF5, AFAFLFRE, el oL 2he B2 ALE T2 11 ohefsh S S-4 o] of A &= dojut
S-2juet A Q1] oF 20%7F L2710 A|FRITHAL Ak T= QUAIRE Frzof] ofs) A== 271 msfof of
SlAf= E e vk glck

%ﬁ‘ﬁlﬁ ZVPL defl=7] RgEgte] eglo] H= fxES AAste] L A4S s, 5ol del=riE o
Sl H

A

NI

FEyetol|l A L 27] ¥R do7|= A AlA| Frxol digh 238 e Fdtista SY =AM Algshs
Discovery L= 1512 o] 8-5to] HAA|9] & 38t 2ofe] HHEE AT U 4 = SCIENCE™S ©]-&
sho] MG o, sele] A2 7] ft AlEo] tist A E= PubMed, Sciecne Direct, Taylor and Francis, BMC, Wiley,
Springer, ACS, Goolex} T+ 23 Ho]E{H]| o] AE- o] &-5}o] M
& At A4 B ZAKNIE, 2016)2F FHZALE 5ol 4 HEE FHdoto] tlAT=-E ArcGIS A 1082 ©]-85
o] H=A] ol FAISI]IT.

ai|=27|

9] A= 9§ B 02 HE] AA| S Bo5}7| Y5l TizetA vESSith 1 3ol M /g 2A S G R 3§
£35}17] 913 G HHgo] EAIgtTheong etal, 2017). 0]2f 3 A HESo] AR A] Fopal A|&A 0 & TheohA] WAyst
H 35 9 dej|27] kS dogA Hh vhg dul2r] A Alge] 713 A4 AlGH tf7| Y Sl
ol Wsh= 20 2 A 274 Agto|etale BETH(Cho etal, 2013). 2 A4 A&t *P?SQMI 23

Aol FAIHAHA 23/ A2kA} 471 F7FstaL Q1tK(Simon, 2019). $74/8 AehS Fe|27] H|Y, H Al ol E ] 1]
£ 37) WS ZFIE SA ol w2 H /g AR} 4= 1E5] S7FskAL =T, 2019 o E T m] R Sl
20159 92957 ol 4] 201918 947 9T 0 = F7ksl i, | 2714 B fhAF4= 2015 15,054,26575 01141 2019
16,103,336 0.2 37FSFATHNHIS, 2020). S-2u2tollA] A 0 2 Apghoh 2} =0t 2,0237 0] Eoh= 202 Bk
NS F == A BAgo] Z7Fstal ITHKim, 2009).
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2Y=7| U

o

A 272 AR A st FEjU = YA 0 2 dojubs §EEo|m ¥hg-0] 7|2t} Hhg A Tto]|
e} 4712 Bfl 0 2 LR TE Al 1B (type T ) T helper 2 (Th2) Al3E2] EAJ3H2 Q15 Immunoglubulin E (IgE) P74
g0tk A2EFA(Type 1) IgMOl U 1gG 22 FA|E0] A|22] 3ol Q= Aol 74 dsiA]| Aotsto] A28l
’d(cytolytic) S-2 Al| -5 (cytotoxic)= FEote TRIFES-ooh A3EF (Type )2 4} IgM T=+= oG At 4
AA7F A = o] U Y 53] BhE-olth A4EF) (Type IV)2 133 22 Thi Al|22] /32 QIgH A2z uli7j
/d g0 2 2| A/ IRIRE-S-o] Th(Hattori et al., 2007).

Y 27]= BF AEL] ZRIFESol that A5 on| 2 ARSHT 278 A= FHo s A5 £
7F=(0h, 2008), <-2](Sicherer and Sampson, 2010; Wang and Sampson, 2011), & HZ] ZI=7](Jeong et al., 2012) 5-°] ]2
A0l dg27] Ao 2 = A2 7] v|g, Aty M 4], u]H o] QIthKim et al., 2007; Nauta et al., 2008). #|1 B+
2 A ARIEHS O & H|THA| I Fol|A] Lojuf= thefst ¥isto] 7]Q1sta, 2 7]/d 3L (basophil granulocyte)
o} 650 5| AEIT of 2] Alo] BRI} 22 13/ 7] E 4 5 H| ST (Amin, 2012).

27| 2r37|%

ATEF] ZRIEESo o5t e 27)4= Th2 M= 0] THE gt 23to)| ofsff WA¥gt). glol] olsl AAI7H /18 S B
| W ¥k-3-9- A5 sl 42R1A4F Ml (dendritic cells, DC)7} Naive THIZ 2 TS o
Naive T Al 2= 8 AL E7IRIQ) 215 Hho} 17| Th& &S oh= THIE R #8lolal AHE2 Afo| E7IRlS T
A] E-H]SHHMoser and Murphy, 2000). Thl Al 2= Q1 E{H| Z(Interferon, IFN) y, Q1E1 77 (interleukin, IL) 2, S A} 1A}
(tumor necrosis factor, TNF) a5 #H|5}0] Al|3E oj7) H-& 2 -sh= kS st HFATh Al ZE=114,5,6,9, 10,13 5
< 2H|5kL &4H (eosinophils), & H-(basophils), H] Al 3 (mast cell), B AIZE2] 7] 52 F/EAIA A H/d g 24
T}, Th1d} Th2 M| 2= A 29| 2315 Aot S 24 sk=d], o] 2PYollA] Thixt Th2=9] 23t w3 o] 7HA] Th27}
T} 51A| o] o] TpalHk-So] Ao th(Fig. 1; Shin and Shon 2015). WEhA] ofEmA] mH o1} M Al 7}41 Algho] ¢
S F9lolls e The Al EE0] FSAE|H, Th2 A|2E= AL E7FR](cytokinine)2] AE-R1 QIEIFII(ILA4, 5, 10, 132 T
2k YAJ5to] Eu]3HHDeo et al., 2010; van Ree et al., 2014). IgEOl] 2J3F A}=20 2 Algte] S L2 2E] [L49} IL-130] &
H & 2| 27] HAHhS-0] Tho7 | -9-A|5HA] -] =™, Thw= B All 22 2/d 2}t isotype switching®l| A 523+ &= 5}
7] wfj 2ol AabA 0 2= IoE & A4S U © 71 THNurieva and Chung, 2010; Oeser et al., 2015).

g2 27] §he-2 T3A| 37)9] ©A| = Y= 4= Utk

19HA]: ZH2F @A) (sensitization phase)

Q] 2=l oJsl A/ Ldrl27] 52 IgE A7} B]THA| 2} Atk TAo| ). o] de|27ilo] 28] 5
O = st FEAM E(plasma cell) 2 23 o] 22He AN E= FUS 5olA o= QlAoh= IgEE wH|G
Al I Th(Platts-Mills, 2001). 0] 2{3F 2710] 2J5of el Eol Igk7} v A4 o &2 Z7FshH, H|ThA| 29 /o] Ql+= IgE
1318Hg 484 (FeeRl, high affinity receptor for IgE)°ll 23ttt o] &, o] R 2 HE U 270l0] thA] S0] @ F-FA]
Hh-S-o] 218 = H A HRhA| 225 2/ 3FAIZ] Th(Williams and Galli, 2000).

H|RhA| 2= F40] Z/AA| 227 D 7ol ofsf 52 22of| So]7HA A& B|ThA| 37} E]i= 2| 3 (hematopoietic
stem cell, HSCs, hemocytoblasts) 2 IgE-FI7 S-A1% 2qlvkSat def|=27] et U 7|48, Altoll thgt Hoj 2 vt
SollA Bk}l Mlarol), A3 9 85 W7 Biof ofsf AlAE = ohefet v S S0l =EEH HES
HFSHCHBrown et al., 2007; Wedemeyer et al., 2000). B]FHA| = Al o] 2FH 5 7FA| AL Ql=d|, BTN 227} &F¢lof
ofal Ao} STEI TAIILe] Hato] BYslo] EIPYS B/ EAL BT 253} Bl S 37}

S

-
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AA e 27] S gttt del27] BEgoll ofs Al uf w3 ol 27Eof QUE SFstul7iA] % Ato] £}, 3
-hexosaminidase” 2 H & o] 27| S7RIH AL e A QlojA o] 52 Eate of A E= o|th(Ban et al,, 2012).

25 Z/d 3} DA (activation phase)

HIThA| 2] 2y} of e dej27] fEEE 5o wHAoloh HIRhA|E B ol EAlSh= FeeRl= & 5014
IgE @Al of3)| vl = Ll 27] Bh3ol|A S35 A= 5k, gt 719] a chain, B chain, 12|31 F7]2] y chain 2
/g%l o] QITHAkizawa et al., 2003). a chain IgEeF Agtsto] L2718 Q1 Aok A eh-E 51, 271 o)/d2] FeeRI7} QF
A e 2 AZ=H Bty chainoll 2J8H HlZ U Al &M o] AJZHEITHAkdis and Akdis, 2015; Calzada et al., 2018). B2}
Y chain2 Src family kinase (SFK)2] Lyn2} Fyn tyrosine kinase©l| 2]l ITAM (immunoreceptor tyrosine-based activation mitif)
S Q14ks} $HtK(Jo and Kim, 2015). 14+ H ITAM=2 spleen tyrosine kinase (SYK)S &/ S}A]7] 21 linker for activation of T
cells (LAT), phospholipase (PL)-Cy, PKC (proton kinase C) 5 TSt A S GEA S Z/JSHA|A H|THA| 2] &3t & 7
Loto] L2277 fE-E A o] BH|E THRoth et al,, 2008). YE27]E ot ASQUAol= 71878 AAke} 214t &
21217} A thKawakami et al., 2009).

71873 1 Kpreformed mediators)= 7|78 T2 (matrix protein)°l| 11712422 A9t of 2t Lol 2= o] b7} o]
22] F-dol| oJsl] ZHE}. 7137 Q1Aell= 2t} mi7llE 2 o Tl Q1 5] ABH (hitamine), Al 2-& ' (serotonine), 5111}

& (heparin) 3 =& 2 0|8l A1|0] E(chondroitin sulfate), THEI A Bl gl FQ 7|2 thld A 7[R g4 7HEIAl S
o] At
® ] Mer.pm
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H
Inflammatory mediators

() o Preformed mediator (Histamine, serotonin, heparin, etc.)

& 60 Newly synthesized mediators (Leukotriene, Prostaglandin, cytokine, chemokine, etc)

~ ho‘ 4 n?o°“‘a°a obu‘;dwaooao °

3 phase

‘—  Clinical effects

Fig. 1. An allergic reaction that occurs when pollens of weeds enter the human body. @ Allergens are
delivered to T helper 2 (Th2) cells by dendritic cells (DCs) or directly stimulate B cells. @ Th2 cells secrete IL-
4,5,6,9, 10, and 13 to stimulate B cells or form Th2 complexes, and Th2 complexes also excessively secrete
IL-4, 5, and 13 to stimulate B cells. ® IgE secreted by the Th2 complex and stimulated B cells activates mast
cells and induces degranulation of mast cells. IgE acts on the IgE high affinity receptor (FceRI) on the surface
of mast cells. When two or more FceRls are linked in a stable form by an allergen, Lyn kinase and Syk kinase
are activated. Lyn kinase phosphorylates ITAM (immunoreceptor tyrosine-based activation motif) and acts on
syk kinase or induces accumulation and degranulation of inflammatory substances in mast cells. In addition,
Syk kinase also activates LAT, PKC, and PLCy. to induce accumulation of inflammatory substances in mast
cells and degranulation. @ Inflammatory mediators accumulated in mast cells are secreted out of the cells
through degranulation. ® Th2, B cells, and mast cells are stimulated again by the secreted inflammatory
mediators, causing a transient reaction and developing clinical symptomes.
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A5t 33 1K newly synthesized mediators)oll= A& vi7i 221Q1 I 2 AEFZ=HH F(prostaglandins, PG)et 7T E
2] M (leukotrienes), & A2 5HQ1 2 (platelet-activating factor, PAF) 52} AFC] E7}9](cytokinines)dt H|=7}FQ1Q1 TNF-q,
transforming growth factor (TGF)-3, IL4 5-0] 1T},

HITEA| I /g atel] of3) 2H] == A1 miZiEE Q] PGeF FRERNF= oFl7]=AH(arachidonic acid) > ZF-E] A}
O] Z2SAJA LA (cyclooxygenase, COX)2} 2] Z-A| AU (lipoxygenase, LO)OIl 2l8iA] 242} dHth cCOXE= COX-13
COX-2 F E77F EAsh=t] COX-1-> 9, A2 HI 235t of 2] 2o WA= A|Ujol| A Aol P4, 9 BT,
A 7169 74 5 B84 A7)0l A-8stal, COX-2+= B33 AF=ol| ol ThAztol f- k= ad 4 U
EPACH Fitzpatrick, 2004). LO= SAN7HA] type 5-, 8-, 9-, 11-, 12- 12| W type 1-LO 5 T3t 257 d#jx] Qlom E5] &
520X 5-L00l| s A FREMF+=A1E gell27] T4 Edol| 525 &S 3K (Yoo and Jeong, 2009).

A|3TA|: S 2FHA(effector phase)

of2] 3}ety A 27| miZiEd = Qlsh 2
&, 7187 BE&e] 548 5o] Wlishks B
&l ols &date AT ME=H
etk apal/g o] yebdtt weba] E71E A% 7] §h-gol| A H]RhA| ol A] 2| H B2 JF ksl ofsf v,
Al otEn]u R Q] of P A A T ST HAEH

l- 1
i
P
o
2
>
)
It
:
}'Jd
oo

gij|=7|2 Qleh St Rt

el|27] u|g e £5) Z1RAUA, Sel27) Aokel, Ru| 5, Fold, £l 5o clehx) PSS Syt
(Choi, 2013).

AT

[ |

H|

o2

2 4] dhg o] = 9 5k Q12| ThKim and Jee, 2010). YRFA .0 2 4] 0] 3H-8-2 59 % o] A|7H H|F&k=L2] 10-
40%01| 4] ZA]o] Q) a1, A A1ZkR}e] 70-80%-2 H| = RIS

a=7| 2k

11}

def27) e 2 Auigl o 2 Yehbet thie2 S7/d0] Arldt AR 22 313/ dl=r] Aol
(Hwang, 2017). €2 27] ARt o2 Aufo] 37| Fof & 27| =512 wf A =7ilo] Aute] IgE |t 2%

Sto] H|THA| L2 R 3]

[>

ER) 5] of2] 71A] o7} EulElo] Wit
O}tl|iz0| = H|CHE

ofelizo] = Hlel ol 9l xlak YaA 0 2 Mol ) 74 U vl Eol YUSH ol upolef o o
3hA) o] 2H8-2 h= v} 7ol
ofelzol =7 vlesiA|H 5151, ], 73

o
ufgol dZe] e ot R wetS FEd 4

3 L 5 F4oltt. 2@|27] ulgdel oje Kl 2 47 oS ST 4 Y
Duklo] A 7|24 S7HIZI PHEES FU] UhRol] B9 B7120) 44 Ao o|stehe ulE
S ]3] 50) 1O FATE % 7ick

=
gollz 2oz

Weed & Turfgrass Science Vol.10 No.3, 2021 197



Allergic Weeds Threatening Human Health in Korea

kY 7|

85 o)A} A|4El = 7] 2 Bh 71 oleka stk A1 7)Y S w7 el 7 E3t gelo® o] 74

S} Abkol o] H] 7oL Hb| =] 2} Rof| o]y}

=
Hz FolA del27)E Fovl= A0 ' dejA gl AlEe] A0l tisiAl avigict S2juztolA] A& def|27]
of| Tkt ﬁ%’% ?l%‘ctlﬁ*ﬂ TR A w4 A7l o5 & o] F0{ %] O ™(Choi et al., 2020; Oh, 2009; Oh etal.,
A7 EEE2 oAl w0 =i ST Aol A Sl AL, F 2
uum Zust oamirgﬁ (Oh, 2003)011 wEhch(Table 1). A& &

Table 1. Allergy producing weeds and their flowering periods in Korea.

Family Genus Species Flowering period (month)
Canabinaceae Humulus H. japonicus 58
Polygonaceae Rumex R. crispus 67
R. acetosella 56
R. acetosa 56
Chenopodiaceae Chenopodium C. album 67
C. album var. centrorubrum 67
Kochia K. scoparia 78
Atriplex A subcordata 78
Amaranthaceae Amaranthus A. retroflexus 67
A. mangostanus 7
A. Iividus 67
Plantaginaeae Plantago P. asiatica 68
P. Janceolata 46
Compositae Ambrosia A. artemisiifolia 69
A. trifida 79
A. trifida f. integrifolia 79
Xanthium X. strumarium 89
Solidago S. virgaurea subsp. asiatica 7-10
S. serotina 79
S. virguarea subsp. gigantea 89
Erigeron E. annuus 67
Artemisia A. princeps 7-10
A. dubia 810
A, annua 69
A. stolonifera 89
Taraxacum T. platycarpum 4-5
T. coreanum 4-6
Poaceae Poaceae Hierochloe odorata 4
Dactylis glomerata 67
Poa pratensis 57
Alopecurus aequalis 56
Echinochloa crusgalli 89
Setaris glauca 7-8
Setaris viridis 7-8
Pennisetum alopecuroides 89
Miscanthus sinensis 9

Data were obtained from papers of Choi et al. (2020), Oh (2008), and Oh et al. (2006; 2015).
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EMEZ2 2 (Humulus)

TANF L2 Fikto] 23F0] 2251 Q= B4 Z2o|H, eyt o] £z e} 7oA gho] HA¥sto]
YA E ot sk @)2h 0| H(Oh et al,, 2002), FH S 2| 0 2 SH4tE| 11 Qloj A (Fig. 2) 7 3 27t &
2| 27] elo] &= FtZxolth

22 AT T R o 22 o] AR YSSHA 2 A= o|of BB 7)3l7 | = 58 ot} ujol| A A E 2t
=4 A 52 = 2t (Humulus japonica Sieboldi et Zuccarini; Fig. 2)3+ S{(Humulus lulus L.)°] 1Tt -2 1970 ti7}1A]
T ol = -2 ufet A 1123 2| ol A ZHul 7} o] Fol FA|gt 2|2 AHul 7} o] 0] 2| 3L Y A| 0w, AFARYEfA | A =
Ao AL A] 97]of| AP IE Al E0] |27 = F 2 R Zol| oJ gt Aoletal FEH ThPark et al., 1998).

7] ol S = ZHE7 E H7]' UACH AFEo] L 27] 3782 B Y712 Choi etal. 2020y A& = EHol A
i 87t 27F2E £ O, E71F s ot YR 27] S| BAIE A oto] S AE A=,
AAHEE =] £7F2719-10 cam® 75‘—:——4 AGA = B, 11-19 eam® 7B-20ll= 42, 20 eam® 420l = A
ol2} A7gs}3tt.

= 2R w2 SAE0] A B0 2= A4, L2714 v, 29E S & 4 UTHPark etal., 1998).

ot 3 : . ‘_‘
& ——
o BUYELcw Evanis

o BHEI2 Cp

=

Fig. 2. Humulus japonica plant and the distribution map in Korea. This plant is a noxious weed in
mountainous areas, farmland and near farmhouses. Weed location dots on the right figure were prepared
using ArcGIS (desktop version 10.8) based on the National Habitat Survey (NIE, 2016 %by the National Institute
of Ecology and field survey information of authors.

A2|%0|&(Rumex)

e|4ol4-2 vfr] B o] 4ot WAIAE 0.2 oF 2000] o WrlE]H, Seutelolls 12Fo] AAlstT Yrk 47
Aol4e AN EE CHAYAER 2 A5 3L Thifstolrt 2427t nirlol] Se] deln, Be SH-S Hitol
el HUfs Fofto] 7= 58 25| o8 4-5o] Lol Lk Fufalol 7] = SlrhLee, 2003; 2006)
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A2|™M0|(Rumex crispus)

28] 40| (Fig. 3y oh] E3te] chA A2 7]7} 50-100 cmZ7}A] AFh k0] 57, 5742, F24] SollA 2 2
Ax)= ola) Fxo|w M=z o2 Bxshy QtkKim et al, 2010; Park, 2009). H-2A10] 2.0 S MG Y35HM 2 69
~78ol o™, Fuiet 52 Faj3to] 7] & SHok(Lee, 2003; 2006). 742 A 0| (Rumex japonicus)°ll HIsl 4 7220l 25
o] ¥ Fulje] Watu]7t Aol FY7 3= Aol Aol AgjAYo] o] £71F A7)+ 2530 umO|th(Ohetal., 2015).
Sejuetol| A L) ol= A= Fx2A oA go] Fo] H= I UYA|Y Qo= F2A)7} QU= THE(Lee et
al, 2017b), 42|20l & WA5}A] il WXt e £7F2 2 QIgh Aef|27]= A& 0 g2 Z7] 7o) 9i3de] €
Zola} ol /gt

01714 (Rumex acetosella)

o714 F(Fig. 492 7171 20-50 em71A] Afeh= THAA A2 9-2fu} 2o o] FAuEE St FxA[ol|A the Y
k= 20 & By of2 20| ThKim et al, 1999; Park, 2009). 22 HH1F0] 3, AE7] 2ol $542] 2] 564
Atolof] f58hM = Gl o) 7]~ 9] 7Hak7]Ql 6ol = Bl A% o 2 RE X0 2 WA|Fo| FojA YA
ol TS o2 QlsiM AkEo] AsiAl ' EARIth vigto] 27MR-E @ Ll 27| B|ge] TAYel 9= nXith
£ PFHEI(Kim et al,, 2015b)= 73 AR cjol] tiEk9) = 2/ F2A]of tha EAYsh= 2oz 4Rl of 7|4
(Kim et al, 1999)°] 27177} 7] YA F-2 ek Sk 2|9 o= o] Fsto] FRISAA dell=2r]E 2o 715/
o] & Zlolgt T WAFo] F= Aol GMAI Tt FEAIH Y 7] ShE Bt FRIZ thdo R 2
27 DAY RI=E AR Higro] o 7|4+ Bh29] o] 5ol m|x|= Gl thish olsie o= & 2ol

+  22|201Chp

e

Fig. 3. Rumex crispus plant and the distribution map in Korea. This allergic plant is a noxious weed in
wetlands, cropland and pastures. Weed location dots on the right figure were prepared using ArcGIS (desktop
version 10.8) based on the National Habitat Survey (NIE, 2016) by the National Institute of Ecology and field
survey information of authors.
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Fig. 4. Rumex acetosella plant and the distribution map in Korea. This allergic weed reproduces by seeds
and underground rhizomes and control is not easy because of the breeding method. Weed location dots on
the right figure were prepared using ArcGIS (desktop version 10.8) based on the National Habitat Survey (NIE,
2016) by the National Institute of Ecology and field survey information of authors.

2 (Rumex acetosa)

of

(Fig. 5y A =of| A BEAE]= thd A A 22 7]+ 30-80 e FA] AR, G427 71 3A] Afgk= oot s
T2 ofj7| g v A 2 sYRE] 69 Ato]ol] 2AYsHHA] o] Y33HAE o] £t
59, o714, FdagAyo], Soish, A2Ao], e, G4 Aol F4 2R 0|7t 2-2j o)A
< Sheto] 2715 Yo7 A2 obYA|uk =9, ol 7| =g 2t ARy
g27]18 do7l= Ao E BuEQl7|o) W A5 ol =11 Hdol g o] PoubA] S=s FEHA|
7|sljof & Zo|tt.
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HoEZ(Chenopodium)

ol4-2 ot (Chenopodiaceae)oll &5k YA Z-2 THaA) A= ZAIAIA 0= oF 1700)E0] WAL UL,
S-2yetoll= 90| =t thEAQ] F-F-== HOoIS(Chenopodium album L.), %" OFH(C. bryoniaefolium Bunge), £
OF(C. ficifolium Smith), 3] OFH(C. glaucum L)YE & 5 AU Th(Lee, 2003; 2006). Hot-4 A& 5 B 722 of|A] HHAE]
© HEA QI 2 ol Y27 & P27 2 02 B EQ=H|(Oh, 2007), 22 YAdSHE o ATgolof|A o]
A8h i fsh 2 g

Rolat £t Foely 4 e o B S-S Welnl, /18 S ES RSt 70 A Bolrk el ®
G ZIF Tofo|m, T7]+= 20-30 um A EO] I (Chung and Lee, 1995), Bl S-4:2] SHEat e/} -GAFsTo] FLi0] 417
9FTHOh, 2007).
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Fig. 5. Rumex acetosa plant and the distribution map in Korea. This allergic weed flowers in May and
June. Weed location dots on the right figure were prepared using ArcGIS (desktop version 10.8) based on
the National Habitat Survey (NIE, 2016) by the National Institute of Ecology and field survey information of
authors.

Ot (Chenopodium album L.)

ol fatalot YAake] AR ERE ofF Qo H2 £o] Tt H2 540l Y= YREo] AL, ojete &
&)= THOol(C. album var centrorubrum Makino)” | 2H4 0| whE AJEE 0]

(Chung, 2001), $1Fgo}=Fof| Tt 2t 5= B o2 757 = & Al
7}2| Eol| £/d5kA 7} dEsto] A4 02 YSIME F/dohk= TEME}{ =] Ja} Z2oj| A 2 %JEP(Lee
etal. 2017a; Fig. 6). 22 FEM 0 & oFd3tolm 7]3l7|= 6YHE] 79 Ato]o|tt. Fol shio] FEahs]
A Z2Y(hay feverye Y 27)= FHO R A A QI HAAIY] xR S22 HRA| oA L2715 d
119] ZH o] 7]o)|(Barderas et al., 2002) ZE B ZHOJA & B2 A 17} o] 2ol 2 A H| A e 2t8 7t 2 A% o] 9k
(Kmenta et al., 2014; Nouri et al. 2013; Turkeltaub et al., 2019). ot SH2 Jel= o™, 272 Wt 26.7 um 0],
SHE FrHof U Qe 3t 4= T 1187]0] tHChung and Lee, 1995).

E

mlm 2

SHMt2] (Kochia)

Hnte] &2 ot £oh= AlERE f§, ofrloh, R AER| Yo}, ofxe|7to]| eF 80, %2 uetoll= date]
(Kochia scoparia Schrader)2} ZH4M}F2] (Kochia scoparia Schrader var. littorea Makino)”F 41 215FaL Q1THLee, 2003; 2006).
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Fig. 6. Chenopodium album plant and the distribution map in Korea. This allergic weed is mainly found in
agricultural fields and pastures. Weed location dots on the right figure were prepared using ArcGIS (desktop
version 10.8) based on the National Habitat Survey (NIE, 2016) by the National Institute of Ecology and field
survey information of authors.

SHMI2| (Kochia scoparia Schrader)

dinte] = = ikl 194 QEfAl B2 £7)9F 7HA] = 2A] A 71 1-1.5 m =l 7HA] Ak f-2luatelAa= 1
2] go] HA¥okA| = e=ThFig. 7). 22 7-8€0 =M 22 H-24 0 2 mf =t /dstoltt. ©inte}= 27]of olst
31(Schwinghamer and Van Acker, 2008), SAHdAto] Ero | A E|Aof A gshe= o] #HA| Bojojil= 57|, Lut
A, 745 R Aol A Ak 100) /g 20| Th(Friesen et al., 2009). §AE] Q] 27F2= 90|l 2172 20-40 UmO]
o, 3HELo] FHof| L} QI L 4= 100-1307] 0] Th(Stalings et al., 1995). @] A= B2 ofo] SHE-S AYAlsH=T|
(Mulugeta, 1991), H}go] Z83F wxpa=2-0] ufj7))| Q1 Fulgto| 2|9k EHHof| ofsf w7l 7| = sH= Frigto] 7| & st
(Blackwell and Powell, 1981).

A="o|&(Atriplex)

A5 4-2 Folzatol £k H A OZ 1005 o) o] WA A9 S2jutetell = 2% o] EEgih 22 Bof
Bo] 71 o] At5hA|7} mo] Y2BEA S o] ETHLee, 2003; 2006). 5ol &0] A B YB|27|2 Yos|=Hoz |
Tt
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Fig. 7. Kochia scoparia plant and the distribution map in Korea. This allergic weed has high seed production
and strong ability to resist stress. This noxious weed grows well in farmlands and livestock pastures. Weed
location dots on the right figure were prepared using ArcGIS (desktop version 10.8) based on the National
Habitat Survey (NIE, 2016) by the National Institute of Ecology and field survey information of authors.

50| (Atriplex subcordata Kitagawa)

As7ol= sfiollA] U AAA A4 E(Fig 8)F 71+= 40-60 cmol| Bk 22 Tgekz H=Molo 78 5E 8
HAtolof] E7] Zolu A = oo tha-of Zro] Bof P o]A}3hA S o] ZTH(Lee, 2006).

HIE4(Amaranthus)

H] 242 H| 2K Amaranthaceae)ll 451 A1 22 AlAloll= oF 50%-0] F25H1 T Gadermaier et al., 2014). 2L}
2}olli= 8] S(Amamthus deflexus L.), 7HB]S/(A. lividus L.), B]-S(A. smangostanus L.), BH]S<(A. retroflexus L.), 7FAH]S(A.
spinosus L.), AH]E(A. tricolor L.), B E{(A. viridis L) 5-°] F1&Fsto] AAISHaL Q1=Tl|(Lee et al.,, 2017a; Park, 2009), H|-S-4
AIEEL Wt g2 7] 8he-S Holrkal Bk o] QltkHong, 2015). 22 A% 0 &2 = 3] e B0 Mo]n 9 A
Folof Hof Ze|A £7] ol o] AR YA E /g TH(Lee, 2006). HIES A= 5 BHIE, HIE, 7IHI 80l &
27|18 dosj=Aor BuEQirh wah ke valo|A A, hybndus A. spinosus, A. viridis<= | 271 & Y 0 7] = Tl
22 HFE35heha B 5] QI Tk Siriwattanakul et al, 2014), H] 24 271 2= Az}13i0| 7] 0 2 B ol 2729l 54 7)9h it
ool )45 B 20] 37]=28.29 ym, 7HH| E-2] 37| 2224 ymE ol & £ 1= Tk o|thOhetal, 2015).
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Fig. 8. Atriplex sibcordata plant. This allergic weed is growing well on the beach and produces pale green
flowers.

&H|E(Amaranthus retroflexus)

A 27|15 Gesh= 7%9] HH|E-2(Gardermaier et al., 2014) Goj] ofH|2)717} Yiko 2 QajualofA= S5 A
ol A =2 EAE THPark, 2009). 'Erojut A7kl A A2k ARy 20| thFig. 9). 71+= 30-80 cmoll EobH 22
/dst2 Mol £7]9] Zo|u} A oo o D= o]AlstA 7t 7)F BYS o] 2tt 7iSh= 6-7€ 0] Th(Lee,
2006).

o SMIE.ceEvents

e

Fig. 9. Amaranthus retroplexus plant and the distribution map in Korea. This annual allergic weed is found
in fields and along roadsides. Weed location dots on the right figure were prepared using ArcGIS (desktop
version 10.8) based on the National Habitat Survey (NIE, 2016) by the National Institute of Ecology and field
survey information of authors.
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H|S(Amaranthus mangostatus)

U 27)5 M= 7320 H|E-2(Siriwattanakul et al,, 2014), Q1% FAHe] AEAY FHZ2o]H 7]+ 1-1.2 mo| I (Fig.
10), £ =40 2 790 £7| Zo|u A EZolof| o] Pa)i= o] AehA7h 53 S o] ETH(Lee, 2006).

& Logend

+ WIS Cip

w

Fig. 10. Amaranthus mangostatus plant and the distribution map in Korea. This allergic annual weed is
native to India. Weed location dots on the right figure were prepared using ArcGIS (desktop version 10.8)
based on the National Habitat Survey (NIE, 2016) by the National Institute of Ecology and field survey
information of authors.

IWH1E@maranthus lividus)

L2715 fashe 2 7HH]E-2(Siriwattanakul et al., 2014), 53 2o H (Park, 2009) -2 Uil A= =2 2
&2 droju} jI7} A of] ARk th(Fig, 11). 2782 30-80 cm Q] YWY Z=xo|t} 22 54 0 2 oFdslo|r Z7] Lot
Aegolo] o] gaf= o|AFetA 7L 7] F B o] 2Tk 7HEH 7 |+= 6-7E o] Th(Lee, 2006).

HZA0|&(Plantago)

A7gol&olli= ZAA0l ek 20001 Fo] AT Q=] P-2|uetoll= 75 0|(Plantago asiatica), 71273 O] (Plantago
camtschatica Cham. ex Link), 8217 ] (Plantago depressa Willd.), 4274 ©|(P. lanceolata), %2 74 ©|(P. major var japonica) 55
o] HHAETHLee, 2006). £ F/d3to| 1 7+ 3/ 8t 22 TAstolot

EH0|(Plantago asiatica)

A7ole 2uEte] Solu A7tollA th g 12). & SMo|1 £=57]+= o] 10-15
cmO|H, £E7] ol B2 o|ASA & o] R=t, 3}h2 Zulj7] o]l &2 AL 3 HEO 2 L2 Th(Sano et al,,

O
2016). 712}7]+= 6-8 € O] THLee, 2006). D73 0]2] Z7F A7]=23-28 pm 2. & o= F-3 0| THOh etal,, 2015).
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Fig. 11. Amaranthus lividus plant and the distribution map in Korea. This plant is native to Europe, and
this exotic allergic weed grows well in fields and near farmhouses. Weed location dots on the right figure
were prepared using ArcGIS (desktop version 10.8) based on the National Habitat Survey (NIE, 2016) by the
National Institute of Ecology and field survey information of authors.

Fig. 12. P[antagoasiatica plant. This allergc plant is common weed grows on the roadside. Weed location
dots on the right figure were prepared using ArcGIS (desktop version 10.8) based on the National Habitat
Survey (NIE, 2016) by the National Institute of Ecology and field survey information of authors.
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XEZH0|(Plantago lanceolata)

Aol e 1 date g fejuetolr= sietx| e Solut A7tol| A &3] Ak thaA) 2tz ol th(Lee,
2006; Park 2009; Fig. 13). -2 ugtoll = GHA ol A 22 A =6 A&, 1, Wig = 5 SR Aol = 7= 2
CHPark, 2009). 222 31A 0 2 o] AbslA], 25 7] Z10] 50 cm 7}3Fo] 1L 7lEh= 4-6Y0l| o] 0] A Th(Lee, 2006). L1}
Lo gU7HA] W= Zl o2 = B 1% o] 9] 91 (Lee, 2003), ZAREE= 30-60 cmZA] 2ol £AFSFA 7 2] 1 ExjE= &
Soll= S2AT Al A 4235kA 7} Tk, 25 2= W Alo] x| ak 2p5=A Lol T2 SeSisitt A ol = P27
/g0l =2 AR UPA YO H(Gardermaier, 2014), 322 6-78Ao ol 37 Foll Heh thH, Ref2 g 0 2 o
7He] Eo] L L7} A7]5= 23-25 umo|H o= thagdolnh Aol AAo] & AlE F dul27] gl
7V 7¥5HEHOh, 2007; Oh et al., 2015).

Fig. 13. Plantago lanceolata plant and the distribution map in Korea. This allergic plant is native to Europe
and is a common weed grows on the field and roadside. Weed location dots on the right figure were
prepared using ArcGIS (desktop version 10.8) based on the National Habitat Survey (NIE, 2016) by the
National Institute of Ecology and field survey information of authors.

EixIZ2(Ambrosia)

2 E4-2 3K Compositae)©l| o= A= 2 of|g]7tet 2|58l F2oll 2F 20F-0] FEsH L 27]E Yo7
£ HEAQI fxo|t}. f-2jugtolli=2F0] ASteiA] AAlstal }lom 22 T/dsto| 11, F/d3tA & 71Tk

E4XI1Z(Ambrosia artemisiifolia L. var. elatior Descourtils)

SolH|g]7}7h AAk] AdrYe] oo™ (Park et al, 2017), A=) B, F2A], d4=dof| A HAE] = )2 o]
Ch(Lee et al., 2017a; Fig. 14). 272 50-100 cm 0|11, 22 THJSto|oh. £2220] L/f3ha= 7FA] Bof| o4t mQfo &2
2], QHEO] Rt e BhA Lo AnFolo] 2om, B IJSHE ETHLee, 2006). 22 6-9L 0l 1™ 2H&-
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soltt 29U Fake 3A4olH 10-15719) A F/d2kE ol Fof A=t TS E THETh(Park, 2009). HA1E &
WA shRoll oF 1009719] 27He-5 37] Sz EeEUlA 2715 g 27] 5 dor|et 27F 2715202 4
mZ Fohl= 3P} o] o] Qe P o= E7HE FHoll= A2 H'E Y] E7]50] 9121 (Ohetal, 2015)
7S 733t g2 7] AL Ho|L thE A9l 2 7] 58t 20| tHOh, 2007; Oh et al,, 2000). TA%| &2 THEOlx)
A|Eof| H]ol Al EA7FAAL £7] 91%:9] A2 A2} Aopth

Fig. 14. Ambrosia artemisifolia plant and the d|str|but|on map in Korea. The allergic plant is native to North
America and well-known allergic weed in the world. This weed is commonly found in fields, pastures and
orchards.

CHEQIENX| = (Ambraosia trifida L.)

A=A &2 Fotr|g)7t Yike] A AlEo|m Lejutoli e FHHEAIGol|A chdAdskal {lthFig. 15). =
A&l vl AlZA7F 241, Eolw 71| 3-5 A= 2Rt} A Al AHAEZE DA UTHLee, 2006). THEH
HH2E FolA Aol Bheld = FEF ol BEEA] G o PR ol FU7F e HER] 2 AHAE
(Ambrosia trifida L. var. integrifolia [Muhl] Fern.)0] A2} 7 &3 ojjA] A ThPark, 2009). B3 A=A E2 7-9¢€0]
Zo] 0=t 24 FI=E o] FofX F/F3HA= Zo] 825 emo|t}. L2 Uloll= FHEA ol £S5t F 2ol
B o] vk 3h4-9) B2 2| 7A] Bk 31 Q) O (Kim et al., 2018; Lee et al.,, 2017a), W2 W, Thpo] ZAHYAL £
SAPolg, d2ukA| £ 9] HiE-S ot AP A=) A7 A Bt wljZoll AYeiAl wEt A2 & A= JATHChoi et

al., 2007; 2010; Kong et al., 2007). Jang et al. (20112 8 EE] 10€Ao]of| 2|uetol| A H&x5 = shate) 2} thEle]
A &0 2717 =7t 53] wotet] AR EY ti7] F 2715 s=ot del|27] 34 Ttolls Al =8t
Chil Bsieich 27125 de| gul27|8 4 oA uiiidol dddks v|Ale fhzxol| thet AA1Z Q1 A7t 2 a5t
O} G AR 27t g 27) 8 L oInhd R4 0 2 RARHEA|E, T A=A E 27k st H st o
2}t uEg- et opy e}, Z3tat AlZato] wak HARkS- A ulj-¢- Al A7t Zojot et oy e} Tl = %]
ZXY L2715 dorl= oz I3 Qe 2l Fxoll et ol 2kl ol A 9] £ FA] 9} o] n] EQ]E o] =

<]
71& dovle fzRol gk 3AIE =714 2.2 o] fojxjok g otk

Weed & Turfgrass Science Vol.10 No.3, 2021 209



Allergic Weeds Threatening Human Health in Korea

_C:? Legend

o SHEUHNELip
0 s 10 200 Klometers

L R

Fig. 15. Ambrosia trifida plant and the distribution map in Korea. This allergic plant is native to North America
and is a common noxious weed with characteristics of large leaf area, large number of seed production, high
seed germination rate, and allelopathic chemicals emission. This plant was found in northern Gyeonggi and
Gangwon in 70s, now found in all over Korea and disrupting ecosystem. Weed location dots on the right
figure were prepared using ArcGIS (desktop version 10.8) based on the National Habitat Survey (NIE, 2016) by
the National Institute of Ecology and field survey information of authors.

£ 102|&(Xanthium)

Tambe] &2 AAA ol oF 25F-0] EAE = f-2uetoll= Eante](Xanthium strumarium L.), =30 (X.
canadense Mill.), 7 FA| =210+ (X jtalicum Moore) 3 0] ZHY5}IaL R1THHong, 2015; Park, 2009). 222 SRS F/d3kA
£ o|FH 1=t £20] TS = 714 Eol WAool 5 o THLee, 2006). B2 2] £7HE-E AAatel7] = 5t
ARE O RE S F = oFe] 27FRE AJAtetr| w2l 27FER o] YRl o8 A FERA| = Folal AT et &
227182 7HA| 2 Qi vl = 2|y of 2] 9] otef| 27| ghajo|A| Eante] L712o] tish e 27] o) H AR 4
£0] 24 1%2} 2 1.9 B} Q) CHGalant et al, 1998)

=a0t2|(Xanthium strumarium L.)

L ainte]= ofAlof th o] Yitolm ufjoll = @3H Sligol Halol il =] St A7} e ar Wkt wkaslof| A
A== A Fzolth(Lee et al.,, 2017a; Park, 2009; Fig. 16). 222 leghAllo] a1, THdgto|m, 213-5-3=0]al 71| 2 £7]
Lol| YFIAME o| 2T}, $EO| FFE A = ThA T BFo| 1l 7HA] Eof| gt i3] = 8-9€ o ThLee, 2006).
L Wmt)(X. canadens Mill.)oll H]5l| F2E7} 231 B ok 2R2 7EA|7} o) /g oFA] F-2HE Th(Park, 2009)
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Fig. 16. Xanthium strumarium plant and the distribution map in Korea. This allergic plant is native to Asia
and annual weed found in the field, roadside and orchard. Weed location dots on the right figure were
prepared using ArcGIS (desktop version 10.8) based on the National Habitat Survey (NIE, 2016) by the
National Institute of Ecology and field survey information of authors.

0|9 %% (Solidago)

=3}ke] n|QF Lol = A AAH 0= oF 190F-0] EA o=t (Fursenco et al.,, 2020), -2 Lztoll= vl=m] 3, n|
F, S0 GFH 7t A AlstL it r|gH & Al S-S B THAY Al E2 £2 o ARY s YR o & Soj= EF
o] 91THLee, 2003; 2006).

0|9%|(Solidago virgaurea L. var. asiatica Nakai)

0|93 = A uEo|2tals e m Al E3F ExX|of| A HHEE]= ZrZ 0| Th(Lee et al,, 2017a; Fig, 17). 22 =&
O 2 3.5719] FAshA7} AbPAe] o] AlSA S o] 2}, 22 7-10of| mn, AAL 10-119¥of| o] Fo] W Th(Lee, 2003;
2006). 1|94 9] 27t el 27]2 Y 07| thal A o] $h9-5]0] Q) O H(Bains et al., 2008), 1] &3] 2712 2Z5 o
Al | 27]E doFItkal B 1% Q]THde Jong et al., 1998).

0|=20|=9%|(Solidago serotina Aiton)

0]=n| G H = Sot|g)7t dAite] tha g Al = & Theo|A] Wi sl = FZ2 o ThLee etal,, 2017a). 7]+= 1 m O
Elo] n|dH & FolMe 7 Atk E71 SRl Z7HAI7H AR, 22 a0 2 SAISA7E S 74U 7] £
of] AFo 2 WAt} 222 7.9 of] THTH(Lee, 2003; 2006).

220|3|(Solidago virgaurea L. ssp. gigantea [Nak.] Kitamura)

=593 Yelin g2kl o=t 15-75 emell Eote tha A AlEoloh. leahio] 2ol 9] Argfoloxf 5=
AF0 2 LA TAFSEA Z 8-9Yof] FAIGHTHLee, 2003; 2006). B] 3 2 ThE -8 T35l WAL A U=
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Fig. 17. Solidago virgaurea plant and the distribution map in Korea. This allergic plant is mainly found in
mountains, fields and pastures. The pollen in flowers can cause allergy.

2% (Erigenon)

Z5}H(Compositac) 2] FZ4 AlE-2 A A|A| A 02 oF 2500]F0] HhAE|l o r thEE A | t= o] |dAjolc) &=
FatAoll= et Qe A gle Aol o, st gE, WS A3l al s Aol AAshE g

L AEES AT Y, & RS B AAS o Fx0 E44E HRIh(Hubregtse, 2020; Kim et al., 2014; Kim et al.,
2015a; Weaver, 2001).

W% (Erigeron annuus [L.] Persoon)

NGz Sopul2|7p7t dato 2 Lejuet Mool v Bx7], k=g, A7}ol|A] chlgsh= YA Frxo]thLee
etal,, 2017a; Park, 2009; Fig. 18). 8 H-2 20| € uff A| ==t T4 5h= S o] 11 7Ex| 9t 7] ol AbPd o = gt
ApElE S 235 Stk 713 |+= 6-72 o] Th(Lee, 2003; 2006).

27t&(Chrysanthemun)

&744-2 = shato) &3t = Skahs By 9 ofxz )7te] HRel GdRo] oF 200F-0] BT FAdEhA = 7HA] &
of| 17§ T o] 7H7F AF S o] 2tk 713 ] = 9-10% 0| Th(Lee, 2003; 2006).

Y= (Chrysanthemum indicum L.)

A2 E=3RE 290 fE|uetol| A F2 4k 9] Hoj|A] 22k thd A =0 ThFig. 19). 272 30-60 cm
ZJro|1 7] MeFo 2 A 75t E o] Zukx| 1 A7 o] FU7F It FdEhe egtAo] 1, A5 225 em9] £

StA7F27] ol A o 2 gt F43kA 7HgAte] 152 AAdEto| 1, 7 dle wdEtol o) 7HEh )= 9-11¢9]
Th(Lee, 2003; 2006).
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Fig. 18. Erigeron annuus plant. This plant is native to North America and found in fields, pastures, orchards,
and along roadsides. Weed location dots on the right figure were prepared using ArcGIS (desktop version
10.8) based on the National Habitat Survey (NIE, 2016) by the National Institute of Ecology and field survey
information of authors.

Legend
+ Dendrantherss indicurm (L) Des Moul,
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Fig. 19. Chrysanthemum indicum plant and the distribution map in Korea. This weed is found in the field
of mountainous area. This weed causes allergy by releasing pollen from September and November. Weed
location dots on the right figure were prepared using ArcGIS (desktop version 10.8) based on the National
Habitat Survey (NIE, 2016) by the National Institute of Ecology and field survey information of authors.
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#2(Artenisa)

#5483 sl G5 s ok 50 o] QS $2luflole sl £3010 slck vk
S Ty Al 20]] SASHYE a1, Thaolch 24 S A54S o] 2], 943 542 §Alo] £ A7|E
S|4 A&t FAFSA 7P A o= o] Eel A, 7HRtl = PSR WAMS S-S o] FTH(Lee, 2003; 2006).

s

#(Artemisia princeps)

&2 ok = AR O B & Een, f-2juet o] SolA %E WA S Tha A F2o]thFig. 20). 272 60-
120 cm A 0| 31 A of] Au] & 22 2] o] Ashh FASHE gt ZA o] 1L o] A 52 1.5-3 mm A= o|Tt
FSA7E AF8tM Bgo g £7] 2ol & £ o= X4 gt 7§37 ]+ 7-1098 0] th(Lee, 2006). 452 E—%’\‘EE
75t de2718 Hol AR Fxolct o] Z7h2E 2124 imE o7 Frggolo). Fuielo) ARgEl =
| 27] o7 AT A2k th7H E(mugwort) O 2 THE0] 2| =t o= &4 A8 7ke] wx} def|27] ¥hgo] glof
1k A]oFO 2 o] 83K et al., 2015). 54 A2 7ol wx} La27] Hhgo] HNE e Mo E40] A 250 o2
71 gozitka 2Hh

r°1'
O

|

Legend
*  AMtemisia dubla Wall
1L

Fig. 20. Artemisia princeps plant and the distribution map in Korea. This perennial weed grows in the field
and has a long history of medicinal use. Weed location dots on the right figure were prepared using ArcGIS
(desktop version 10.8 rg/based on the National Habitat Survey (NIE, 2016) by the National Institute of Ecology
and field survey information of authors.

X% (Artemisia lavandulaefolia De Candolle)

F2 50 U i gz 2 242 1520 om F otk F48he At F2 0| A 82 3mm H e HH 52 F
Bofo|h F4ao] St e F2 YFehM BFo = 3 A 22im 71| = 8-102 o] Th(Lee, 2003; 2006).

f
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2% (Artemisia annua L.)
ThEE-2 FFA|, 77, dou Aol A AR = dEAg R

230 (Lee et al, 2017a; Fig. 21), 2742 1 m7}goltt.
TASE Ay o 2 =gkilio| 1 A 22

2 1.5 cm Aot 2o alel /dete] WEt Refol Mz thaal, of e
I} f&0] /g & Al 7= thEH ZHEH= 6-99ol| o] 0] HITHLee, 2003; 2006).

7Nz o A N|A Q] EukL E5] 927} ofA]ofo]| oF 250%0] A A5 9o ekElE 7|2 o

hEES STIME Rl2Y|E dorle Fa7 AR, MR ThaE AAA7]AL

0| A cystatin 1-& 57 FAIZITh(Lou et al., 2020).

oFItkal B sl
, Trl J—} nTrege= 571719

Legend

0 o®oom + prtemiska annua L.

[ ]
Fig. 21. Artemisia annua plant and the distribution map in Korea. This allergic plant is an annual weed that

is commonly grown in wasteland, riverside, fields, and orchards. Weed location dots on the right figure

were prepared using ArcGIS (desktop version 10.8) based on the National Habitat Survey (NIE, 2016) by the
National Institute of Ecology and field survey information of authors.

s}=1HPoaceae)

SREE AAIAIA 22 5504 10,0000 Fo] WAH T 2-2uztoll= 804 oF 1870] £ skl =t HAA & &
oM 7V 2 2 stuteloh £ ti7ll £7] 2ol olASHA, AEHA, T3S BYe R Dejr £2 A B
dstoli =, o, v, Y, HP22 o] Foi A RUTh(Lee, 2006).

st (Hierochloe odorata Beauvois)

ool

F712 4 Anthoxanthum)©] THaAY Al EQ1 = d=0] Ip4-lof|A] E‘%Ziﬂ%
2). 2742 20-40 cm 0] 2L F7|7hF o} 420 9| Foll= 7teto] glrk Zishe 49

of| o] £0] 2] ™ (Lee, 2006), L =
7|15 4 o71ttal B %] 1 ThHong, 2015).

F20|CHLee et al., 2017a; Fig.

N
~—
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el Legend

e e |

L] 35 7 140 Miles. * Bport_Oubput Cip2
[ L]

Fig. 22. Hierochloe odorata plant and the distribution map in Korea. This perennial allergic weed is usually
found in orchards and flowers in April. Weed location dots on the right figure were prepared using ArcGIS
(desktop version 10.8) based on the National Habitat Survey (NIE, 2016) by the National Institute of Ecology
and field survey information of authors.

22| M(Dactylis glomerata L.)

L= e A& (Dactylis)oll k= THAAY A2 T Aobr|op7t Yite = fejuetol= 71 o] = al=&
SallA Soigtom 213 Mo 2 S| =t (Park, 2009), 2 W, B3], ThplojA HAEE Fxo]thLee et
al, 2017b; Fig. 23). R A& Al &2 7HH e 5=8kA o]/ A 27112 3zodo] 1Al 2ol -§-Zo] st 7o) Qle Zlo]
E4oltt. 2 A7 A=ollA U 2742 60-120 emO| o, ¥F2hA = 4 o] 12 em7 1 E[H 7HA] 2ol YR7E A2
o]A} o]7} lt}. 2hZ o| A2 2R 7F AU A 9] glal, B2 34 Folo|th. 7Hal ] = 6-7% O] Th(Lee, 2006). 22| Al
L7} T 0|1l 3]+ 3440 ume|H L2715 Y oIty LefA] Th(Hong, 2015).

S ROHE(Poa pratensis L.)

YFRORE-L ROREE(Poa)ll &5k thd Y A E2 GHRERE £ Ye27] AlE0]th(Hong, 2015). 272 20-
50 cm =01l F7]= WA 27| Ak f53hA = mlehn| =8 o= el wepn| sy o2 g7 A HAH 4
O]+ 5-15 em A &=0] 2L 737 |= 5-7E O] Th(Lee, 2006). FEORE2 fH ol Yitolr f-2fufete] M=o) i Fx], 1}
FofA WAL= o2l 2o THLee etal, 2017a). FEOFET= G A142] £7]= 27| AL ole] Zol7t A ¢
F3}Al= o] -2 Ho|THPark, 2009).

1| (Echinochloa crusgalli [L.] Baeuvois var. frumentacea [Roxb.] Wight)

"= m&(Echinochloa)°l] £5h= YUY AlE R =0y B4 5 SAI°IA Uhe thaEA]Ql 420l th(Lee et al.,, 2017a;
Fig. 24). 272 122 mol| @5} 2hAl= B2 7Fx|of] 212 o] Ato] F/dahA B o= Fal UsH| 22 A2 ol&
th 737 )= 8-92 o] Th(Lee, 2006).
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Legend

+  Dadlylis glomerata L
I ] 140 Milos [

Fig. 23. Dactylis glomerata plant and the distribution map in Korea. This perennial plant is native to Europe
and West Asia and found in fields, pastures and orchards. Weed location dots on the right figure were
prepared using ArcGIS (desktop version 10.8) based on the National Habitat Survey (NIE, 2016) by the
National Institute of Ecology and field survey information of authors.

N Legend

T * Echinochios utilis Onwi & Yabuno
0 ¥ 70 140 Miles L

Fig. 24. Echinochloa crusgalli plant and the distribution map in Korea. This plant is a typical annual weed
that grows in wetlands such as paddy fields and pastures. Weed location dots on the right figure were
prepared using ArcGIS (desktop version 10.8) based on the National Habitat Survey (NIE, 2016) by the
National Institute of Ecology and field survey information of authors.
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SUOLX|E(Setaria glauca [L.] Beauvois)

73OI A1 Z45(Setaria)ol| £5H= SO ZL v B 349104 &3] WA= AU 7hxo|th(Lee et al., 2017a). 2
742 50-100 cm 0|t} A= Y 7]5 E o2l Zol+=5-10 mmO] T 7H§}7 = 7-82 0] THLee, 2006).

ZOFX|Z(Setaria viridis [L.] Beauvois)

ZHOIA| i Setaria)ol 455He ol A B2 1) W, B, 4olA] £:5] WIn s QA olckLeeetal, 2017a;
F 24 w254 71mol Ho] glom, k7] 7.52ol .

Fig 25) oH B2 2ol B} gtort b

w‘ nv Legend

T T T T o Sataria viridie (L) P.Basw,
[ (] 140 Miles 1R

Fig. 25. Setaria viridis plant and the distribution map in Korea. This annual weed is found in fields, pastures,
and orchards. Weed location dots on the right figure were prepared using ArcGIS (desktop version 10.8)
based on the National Habitat Survey (NIE, 2016) by the National Institute of Ecology and field survey
information of authors.

3E(Pennisetum alopecuroides [L.] Sprengel)

AR 42 umine] S5 Y FE2 ) ol S YAME R £ 9l

l(Lee et al., 2017a; Fig. 26), B2 ZFox| 21} Zro] Y7l o 4| 27] 5 o 7Ickal B & A THHong, 2015). U 7Y
Apg]of] 71 dof U Qlom HajA| 22 £ o] A3 H=T}. 3hA = 53 l oA mefolm, 7137 += 8-9E o] Th(Lee,
2006).
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Legend

Ty ©  Ponnisotum alopecuroides (L,) Sprong.
0 ¥ 70 140 Miles ] kR

Fig. 26. Pennisetum alopecuroides plant and the distribution map in Korea. This perennial plant is mainly
found in sunny areas of orchards and pastures. Weed location dots on the right figure were prepared using
ArcGIS (desktop version 10.8) based on the National Habitat Survey (NIE, 2016) by the National Institute of
Ecology and field survey information of authors.

A M(Miscanthus sinensis Andersson)

ol Micsanthusy ] ThABA ] oA HAAH O = 177 Fo] EAfst o] sl @ ooz F8
3k Z0|th(Chen and Stephen, 2006; Moon et al,, 2010). 240] 12 m AL & 1, A= BajHofo g 220 %3}
A o)) 12 7ol 7137 9dolh. AM&e] el fARRE -2yt AlE &+ S A(M. sinensis Andersson
var. albiflorus Y. Lee), = AH(M. sinensis Andersson var. chejuensis Y. Lee), 7 =4 S A(M. sinensis Andersson var. gracullius
Hitchcock) 50 1.0, 4F, 51, 7 ] of| A] ' EITHLee, 2006).

& ARSI

del27]= 3R] AR T=dt Feluh = Bl/dA 02 dofuks HhSolth 2 Al1ER) 2] HlvkE:
= ge|=7|2hal shet 2] 27HR7E AR F AR 1gE RIS -8A1R] FeeRIel st Lel27] vk
7|2fo] o] £o] e}, LAV A THI E 2 & A Eshe 2HgollM AtolE71lol ofsl] 217 thg g She T A
EZ g F3lohet] HeRhgo] fik o] ZFATHA| /st S THAIE A Al Woll A= 71 8A A, del2r] 2

2], FH| 5, ol A, ol & of2] Aol FRbEh
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Q2utgloll= 2F 4,50001F2] AE-0] MAlEkaL Eli(Lee 2006), ©] T A== BRE 22 1,4000] Z0]THOh, 2003).

WL Q) 431371 5131 9om, 9219] 412 R 2 M S| Wold 4 gick. BAI) Tt ol WEE g
ol w2 2 hefel 7] 90711 2 oh T 17 2154 4819 FeRie] 291} 22l27] w887
AShe 27155 2h alo) Qefl2] we-e Aotk 2742 Qe 278 Yot AR S BAYRE, 294
o1, ol i, BB, Q7ol%, S|, A, ool IO, s 5, He5hl 5H A
o] Bgo] gk

22 &0l Hoh= AlEE2 A 02 vl fAlsHH, Ll 27] vk
o= Bt} o] Autz njFo] Y 27| HHg5 Lo AlZo]
7Fs/go] =ral wEch

A 27|15 o= Hoz Z AHR A2 FFUHAEL 25 L5 (Campanulales), =8H} SR E 40 &
Sttt S 2] E&oll= 5], {3, oFAlotel[Rt oF 430F-0] EASIAL Ut} =jA| & EA=H A Fo] He|27]5 Yol
thA 2 0 2= 2 FASH SR E<52] A5 Ambrosia chiensis, A. elata, A elatior, A. glandulosa, A. monophylla, A.
paniculata, A. peruviana A A e 27|15 407 7Fs/do] Qlttal FEF k. o] 2|3k 2o HetA o 7 SR E T 27}
F A 27)E dor]= AE Gofl 23 tiF-Ro] P27 & doFd 4tk BRIt ¢ QefAlE T AL T
oA |27 FAERS-S Hol= el Al S =R 7 ol 2kl ol| A HEZ} o] o z{of & Zo|t}.

A -2 d5l7} 7HE ol uhet AEiA| a5 AETY/dol AZeE 9ol a5l qlt). 7| St wet Al F9
AYENA] ®Hol 7t dojuh= Aol thisiAl= g o x]7F A 2] gli=tl(Jang et al.,, 2011; Primack, 2008), 2-2 A1 Eo]2kz
A AJZ] 2] f1x]ol| whe} e A, F7t U] ¥o|7F Ao = QAL A B Uselection pressure)°| U 218} Yevolutionary
pressure)°] Folid 4= Qlrt. A L2335t E QIS Al R ol= Y| 27] o] Mol = JFS & 4 L, Hlol= g2

ST A2 & Fols FHH O 0} GARE F50| ZAIGh o]2 L2 F2 ABo] AR T olzo R
EQ7s o] 9 AeARAIE) 92 AASHE OIS G851 B8 4 92 Holck HAAH R &
Bl2712 Yoritkn Bug A2o] eltetz =i ol oA Bo] e s ol ZAlsh B 2ol
27| 42 42 A7} Slo] 3 23] o452 Lol ook B Alole

Wz 18] g FollA 8kA) ek Al7ol Xk AL2, o] 87k} ot 27k WHlEl eke AlZ, S
4 9 A2, T agke] B Aol h Sl A1 2 siis) st el dslge) w0 To1¥. Glol
ASERe) a7} 271507 4 B0 A 42, i YRl Tl B2l 84201 wslol At
of ol Q¥ B7gol HAISHE B 2 A Bhelo] aieh Hels | Bk TgelE Belm B B
3]0 A48 tiRo) FRsASol A QlojA) Fs T S A B Eolak B A Qi Zhe FAl0] A
olck,

Az) 2kx8}3]of| A B WTS Aol Al frz7} 17kl A| nj x| ol Tot A= A T A 1L QUA] Gk
7 o] A=z

o, o= Wefabat, S4gakal, olaelAt 1 o] 29lat o] Qzke] 713t WHS ATE Sy ATAE
SfalolA] 55} 91A) 7] R Zlolck. Wb

A2t Bo] Zh 7A7HEAleh Alakerel, kot 2k WA Hok B sk Sol i AH14e) 20| o ot

2o
P

AFAE W2 ATASC] ATHE W2 A B 2 BAoIT AT T} 2 AR AR o) 2
BHE7) 28 0| 1, Aol N 2e ATAte] §UTH 2L AR, R ATE 5 Apule) o] EahElo}
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A ARl A= o2 AASIE2 =8, 100M] Aol B7pAM AL glof =l Z47do] ol Rt 2 Ake] 4] A
Atolt. ofol] ket 2 AtAkEo] A 7RI Ao 27HA] =7 | S 7 sl 2.
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