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Abstract

Airborne particulate matter (APM) is increasingly recognized that it has adverse impacts

on environment and human public health. As plants can have a potential to reduce APM significantly by
its deposition on leaves, considerable efforts has been made to use them as a biofilter. However, APM
accumulation on plants can induce physiological and morphological alterations in plants. The present review
aimed to synthesize the methods and results of the recent relevant research on interactions between plants and
APM, especially from an ecological perspective, and briefly took into account the current status in Korea on

this actively increasing research area.
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Akl =AISE A EHA T wEt tf7] 2 Hol
7v&3ke Ay, O ggFo] AEER okl A7 AH
of $1ge] He #Eol7tA o213 §ltk(Welsch, 2006;
Kampa and Castanas, 2008; Bebkiewicz et al., 2017). YAt
3}gh4: (CO), ©]4t3HeH(SOy), A 2AMSHE (NOx), A
7|8 A} (volatile organic compounds: VOCs), 2% (03), &
&, 28|30 ket 2719 wAIHA] (PMys, PMigE Z3
st= 7| EEA-L T oIU A 59 AHAE d
doRE AHTAW, BHQR A4 Ag 52 ¢
5ol F8 A HJAo R Yz Th(Akimoto, 2003).
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u] X Z] (airborne particulate matters)s= 2] 7 (diameter)
o] 100 vto]ZZn|E o]atdl 1A YA E KA W&l
oheket 2719 3t 2o R EAsts JAUA =R
A o) =th (Hartono et al., 2017). F8& F4UQA B, HA],
F71&, A4rd, S, 2w 2 S4552 Hhoj oAy
HARY B4 dad 93 7= EYELAE ¢
AHog WP o 2R vhEo|A 7| & o] Fs AU, &
2 47159 714 LAEEE] AR S o|ZHLo
2 AAE7|% 3t} (Harrison, 2020; O’Day et al., 2020).
E3 mA Aol = A& E7FFuU 23 el Hiolg
2, b glof 2 22 nYEL Hlo| 2 oo FEHE
E3E o], st AE, FAER TG T A
2 AZEt (Liu et al., 2018; Hyde et al., 2020). T A HX]
o d71%F =7t F7kstaL, olgdt St @4 AlA X
oA AFEY AFLEY 7 F2 A4 =% &= (Pope
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et al., 2009; Bennett et al., 2019; Sarkodie ef al., 2019),
Z+2 357] A3 9 XA S (Fiordelisi et al., 2017; Jo
et al., 2017; Wang et al., 2017), A% 2 & (Schultz et al.,
20179 F7F FA7E AR AR Aol e ALR
HuEa glow, T wet tf7] F9f uAHA Y s=E
Zojof 3t g @ Ao] 2713+ Tk (Paull ef al., 2020).

AR = 7)ol wRUzEz] 8, v, 5, A
5o 790 B ARWUE olFehis &4 2ok (wet
deposition), 12|31 ¢ 0|99 BEZ AHWOR o]F
st= 24 s} (dry deposition), o] F Wl ofEdTt
(Guo et al., 2014). ©]# g HAHA] &) S oflA A4
AlE)Y 3 9 9, 7HA Foll o7t T A olA mlA|
AR o] dR7F Ao e et ol A A U2 T (No-
wak et al., 2014; Bottalico, 2016). 2] o] He|A =4 A
M2 F S trle QB LS AT o] AR 7]
ook Es} Poht BEstel galde Ui HHQ
A= QO v} (Setild et al., 2013; Irga et al., 2015), 7] 2
dE=2 5 AR daiM e T= Aot A A
WAZE o= AR A, 53] =A] A4S e = st
= dFs0lA BRuEAL, 2o w2t v|AHAE AASH
= A& 7HsT e zA A A E)S 285t ste
Al =7} k3] AP E At (Baro et al., 2014; Selmi et al.,
2016; Maitra and Jyethi, 2020).

2 ATE uguAsh A2e 4oagol Bt
Sel A7 B 9 AVES A Ao B
EELEEE.EY

e
4 53

ot 1o

1. Al20| OJMHX|0| O|X|= FEk: AE doilel
£l 2t (deposition), E4=(absorption)

A4 2ol Bl AW (2, YF2 olF (EFm)EE m
AHR] 9] oF& AlE 2Z (species), O|AHZ Y I/ =
4, A2 v A7, =9 22 v71¥ 59 ot
x50 S Wt Ao 2 & A 9tk (Litschke and
Wilhelm, 2008). o]¢} TR A= A EQ nlAHA] AAHR
£ Yot 1A} 3t S84 FHY ATFE YFE, AlA
o2 (FE FHA) B2 o A7t 11535101 3L,
oo A77t FHE o] gtk a7k AF AFLEL AT
THE (scale)oll w2t ZA = 7HA] &) EFFof t}wo}@l 3
e, AR, AE A FEAA vAHAE o gl
S JAAY F5 BFE 2T S Ddte HE T2
3 1O o|fE dotuA stAY, EA, I+ FEolA
A (F2 249 A o] MRS FH o= F

sl 7k E BHAY BEH O R 5 AR5

%N‘ Jlm
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°ﬂ —‘—ZH sh= U]/\ﬂ”V\]—J J

o2 RSt e ¢
R4)2 Hof 2ol
AelA ‘:'1‘4/\17 ¢, ThFe 2719 e
s Zd F e doldle vAMA Y FAE
At WHHo|th(Xu et al., 2019; Zhang et al., 2020). Ak
ot 9 WA= ZHsto] HFHOoE HAUAY F
nglem? 9|2 FAISC) W¥o] AjH o2 Zhekar whw
202 Holul Foliz ol BlAEA7L e YoliA] gk
G e 222EEE SU12 At ol 713
B2 9] FE|F 23 (epicuticlar wax) 9] WIHHAIS w2
Bolole WHoR 942 o nHUAE e AF
SE glon Be 49 a3 o AL 484 gy
| 48 oAEAL U2 neee gt E e W
WO, FAHAEN Y (SEME ol§3te] 9 EUS B
Fstel GAL A0 F, P Sol EAE SARAY
7] £X 9 4, WEE Image] 59 ot oju|z] &4
E1E o] g3te] =A3}E W o] 9tk (Shao er al., 2019;
Kwak ef al., 2020). 0] A9z BAo A|7ko] AjH oz

2 A3 G & oJuA A plAHAE F&5H7] 4
A AT oAHAE A= gelste] 4T 4 Sl
AR Y] S AR SAsh= U Yo Y
2] 2ol A4 (magnetic properties)2 = YRS o] Eof Q)
295 293 ].o:] 0]_4 ;(]_k] AEE U]}\'ﬂﬂ ]_,] or2 _i,_;g]
SHe 8B (roxy) 2 ol g3l ATEE AR EAT
(Zhang et al., 2008; Rai et al., 2014).

u71%e) AN BH Wolzk Astel, Aolgt ]
o AASHe AR b WARA ZHe] Hm Folst
A ek 2L Fold $AR AFEE TP RABE A
<ol wjzt wlHFA BHol e Ao FHA Ut
(Guerrero-Leiva et al., 2016; Popek et al., 2017). A2 EZ
A=A 7 AR A] SAFS vwEr] §gE Aol
7Hsdt B0 FARRE ol A S AR 2719
MAES AstAU, F58 L e e ’ilXH
st 2 @ 71 F A2 ARk wA™ H %
e} (Sebg et al., 2012; Zhang et al., 2020). & =
o] FAIE AZelA A& doll FHE AR 9
A Hlasts HHoE TF AUolA F5
0]-83}7] = dl+=d| (Zhang et al., 2018; Chiam et al., 2019),
HhE o] A|7]¢F ks A4S FAY 4= A wjAHA|

oo N kU 3O o flo (U |0 oX
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O
=
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Table 1. Some plant traits thought to be relevant to particulate matter accumulation on plant leaves.

Selected leaf or plant traits

*Relationship between
PM quantities deposited

References

Leaf surface roughtness
Leaf wax layer depth
Stomatal density
Stomatal size

Specific leaf area (SLA)
Lleaf area (LA)
Trichome

Leaf arrangement complexity

Zhao et al. (2019)
Popek et al. (2013)
Zhao et al. (2019)
Zhao et al. (2019)
Chiam et al. (2019)
- Chiam et al. (2019)
+ Leonard et al. (2016)
+ Leonard et al. (2016)

+ + + +

*represents the relationship between traits and PM deposition. If * is plus, it means positive relationship between the two; if * is minus, negative relationship.

o £572 WS 24 2718 2AY 4 ok A
B AAA Tzt 28 g St Aom AT
WIS WS} ATk 54 Aol AAsHE B o
o BAEA AH717E Bt Put FHEEA Sels
17} SHe A%, vt ol o)yt Y7l ol Qo gl ulA]
HA7H AAR AR ARHR(E, Yol FHF nAEA
o & 00 712k ol e A sto]

N
N
ox,

U p—
ne
ox,

ATENE, 4

= T nAHA] S27F Aol AE Fol 7HAe o
FE FA (maits)EF B A& A2 AYZAEAL Y
o F2 dFEE A5 A=A 7], 90 g 3,

= \__
Qlo] moF Qlo] ok A (epicuticlar wax)e] F7, €
(trichome)?] &% L Wz 7]F9 37 U Wx FHO
AZ-EA = (roughness), Q™A (leaf area; LA) 2 YH A ]
(specific leaf area; SLA) 50|t} QA H 2 A EXQ] 7]
P % gol W] $UTES, Sk oA
B} £@ 9 Ewol FEHIL, %xFol T, ol
93, 717 WEA ¥ 7178 2717} 245, QHA ()
7t 4245 2HEE TAUAYL B AE A9 2o

o ofdjzo] YAs ool He4E uA WA} BTt
(Table 1).
AE7A S04 FHEE nAUR Y e 2]

AL BAEA Y B (S BEE 019—0}@] Atst
£ e F2 Mg sk, Bl 4.8 ok ()7 2t

F (ug /m*/hr)=Vax C

Kol oJshu,
Qo] =eate

6]

Y9715 oA S sk oA @A
S% (Vort 95717 B FAEE oA

g 5P Heholg BAE AT 54 °
A2 (Mohan, 2016)°] 2] & o] glth. AEF ol 23]
29 wAAY S 2R B A, F2 £
AloA 9] ATt 4, 22 AAEE vAEA Y Fs F3
3}+=d] UFORE (urban forest effects) &2 i-Tree Eco =&
o] &2 ALg-Ht}(Selmi et al., 2016; Bottalico et al., 2017
Wu et al., 2019). 95 9] Tallis et al. (2011)2 UFORE
2g olgsld 93 A9 U 15722 Ast=o] del
© AFolA woll gl AA== uAHA L o] AA =
AHA Q] o] 0.7~1.4% AL HE AR A3
2 HHer S A5 Yot AFdol &4
S HE) u|AqHZR &2 FFo| @}t (Marando et al., 2016;
Zhang et al., 2017).

o9 A% AL HEZAE WAUA AAFE

AgH o= 237|908 AR & HIA HAHAY
& A4 2o e AgapI ol ol e
2 $3 47 59 AuA §38 vIAHA AAFE v

3t} (Cong et al., 2018). T2 Yo 2 35 FU A
oA, ABEAA T AFAG Atolo] YXT A A H
o] WA= 50% o] HAHA] (PMig)E AASH: AL
2 ZAE AT (Yoo et al., 2020).

2. DIMIRI7L B0l DlxIS 23
AAHAT S0 AR ZHEL NAY
48 BARATE ARl ofH AORE g m
olet oE 4= glout, olo] Tt AT A2 ulAwA]
AA B Aol ula) ol olRelx | gheta o 87K
¥ gus goos ol Rad dlegEdsl
ol mAE G o ABY ot B4 % A2 4
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2], Aslsts EAof o&Est= BT HH o= (Pavlik er
al., 2012), AEA o] ZA == 2HEE Y ¥ (dose-depen-
deny, 2ALAE ZHel 420 AFTA Fo| By
A 45 98 2ed Hug, 2uE olsg slay
L Aust A EA A 24)o] @ FLHT}H(Shahid ef al.,
2017). 3 7| dE=2 3 nAHAE &S] FFS
selgtol 7148 AR e 17 298 B AT
L AEANN HBEHE 0PBY B w49 grled
o] A& w|X = IS TotstA Y (Honour ef al., 2009;
Lee ez al., 2012), AMZ3 EoA 7] LstAL AJHIE,
24 B4 7198 WA @usyrt A BIAE G
sgebst 5 uAHAE TG o1 GRAY JFS
FAH oz mefst= HT WS ARSI (Hatami er
al., 2018; Shah et al., 2020).
azbe] A7Asol oake, 4% Aol 2 vlHwA
Age) e d, Fed WaE $2 5 ek Aol I
SAEAE ol ETeLE B B4 EAHPAR)
w3} 31 31 (shading effect), 7|5 <A o] H2stAY
NgeE S nARAE 715E
"ol olisieac] EUES alss WO A8
9] T3 AL Yo=Y 4= 9)t}(Naidoo and Chirkoot,
2004: Li et al., 2019b). 7| 2] 27 @ oA E] 27]7}
ZholR| = GArE WEECH(Rai ef al., 2010). Yol =X FH
A7 o] Fads 5= 21 49 2271 &2
7kaL olof wEhA FFA £=7F S718HA HE = (Hirano
et al., 1995), MINAA| 7} B age| v+ FFS o
2 B4sHA Uehdth 9o 2% 571 HEol FAE
T F7FHA HEE, £E0l8as% WA Hoh(Pavlik
et al., 2012). WA 9] FFo 2 AE 99 7|7} Ha
S, 0] wet WA SEE FHaeiel ol By A
2o) 722 0|0 4 o] BF ek Pourkhabbaz er

il TR rIr
ofd ¥ rﬂ
o

—_

al., 2010).
o)A H A & ZAFE-L pitrate reductasel] S Hojx
g=d), ol Z2IHo= FJI AEo] A= AE

A Woll A=A ZsHA & 5= AL, ol AES 3
Asfstar B-e WaskA Erk(Ro-
binson et al., 1998; Nagajyoti et al., 2010). 4 & of 2}
9 oEA W FE4 L U Aat FE2E Aol
ol 715 59 o2 Z=E F8 AEA W= Sol7te
Ao oA Yt 48 U Bl S S
u] & 4= Qlth(Pavlik er al., 2012). 7+ A1 &4 Wol &/d4t
4~ (Reactive oxygen species: ROS)9] A} A A2 #3
= =g ASIAEH A0 Rlo] EH 4= glgo] A
t}(Rai, 2016).

58 (performance)&
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3. O|MIHX|7} MES Sall el Aol o|xl= FE
AeAE 22 a4 FAER 2271 AT /714
o2 ddE e ALFolug, nAER|7} AE9
A= FFol AES Bt AHA Y tE BEZ, F4E
4 paz B 5 9SS edury AzEol ¢
O Y (Grantz et al., 2003), o] F-& FA] FZ7HA = A7}
fo] R}, ko] AFEE HolA olA] A
A4 2ol WAL 9, EE AEo] ReHs

£ e

Aol Ao e el Q% A= k.
24 52 4BL Ay A45EE AE 9o 211
wlA A o glolE A&eA ek ol 24 23

2]
(4] F o9 o
B v ¢l Aol vjAd
4 239 4] 9 (feeding type Z-2 guild)e]] ot of
£ ZAo|th(Lukowski ef al., 2018). =, AHo] AAA H
£ 9 359 nA e uAux Y] Gl B A=
HuE v ¢la, 48 foHE 239 S diRE v

HA7E 259 TEe AdsAY AATES Bole A2

2AsES HE2R T dFe

A7t FHHEe Aee 2

2 B1Et}h |, Flander ef al (1941 Aol <1
Z] (dust)7} = /5] & 2 e Hoyl 1Eo Ao 13

o] 23t ol wAH A7 FA E o] FA4A 23 &5
HWajgttt . 183, Khan et al. (2013) v A|HA|
A2 ol ol e o AFgEo] F7tskaL AlFol

A3ty WA Ho] 7FASt . X 113}t Vanderstock
al. (2018) HA] Agt 7|49 vlAEA7L 44 s |
Sl oY Y AEC] FURRth T H 15§
L E2 M E (pollen) EE (nectar) 5 Ho|& = 9
£39 AF EEO|U Z7IRE - o mAHA =
H%‘ﬁ}ﬂl =, a A Ao 23HE SFE0ly v

& 5o MUAZL $X) 9 Qe v 154l 3l

£

—°—1+, ol Fsh= A¥ol #=3ta A7t WA gt
(Feldhaar and Otti, 2020; Negri et al., 2020; Thimmegowda
etal,2020). 95 TF F ARE ZA/|PA2A HH O
2 753, ol ta JFL oby Ael AR
FATh B 2AIF FHEE vAEAY F 9 Hol
Abee H29A I SAISAR ol FH e nAUAY
o thet AT obx) BE o] gick.

AlB Oloﬂ =

oM g 2Lorje S oY o mlo

o fff i o o
=l
2%
a1 fo
Eﬂ,
09; Fy

"
k)
m)_q
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AREAE 7P A AP
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Table 2. Summary examples on research objectives and plant spe-
cies utilized in studies conducted by Korean researchers.

Research

L References
objectives

Plant species used in studies

Epipremnum aureum

Sansevieria hyacinthoides R ;
. yu et al.
Ficus banghalensis (2018)
Hedera helix

Viburnum odoratissimum

Aesculus turbinata
Buxus koreana
Chionanthus retusus
Euonymus japonicus
Ginkgo biloba

Liriodendron tulipifera

Measuring
particulate
matter removal
by plant
species

Kwak et al.
(2020)

Magnolia denudata
Rhododendron schlippenbachii
Styphnolobium japonicum

Taxus cuspidata

Quercus glauca
Quercus myrsinaefolia
Ginkgo biloba

Prunus serrulata var. spontanea

Cho et al.
(2017)

Pinus densiflora

A BAEA 7 ZAHE Q] Bl £t =AY 5°J m]
AEY BEFo| Fastal Al &4o] Wojxl AE &
E}MJ_ Wu and Zang (2018)= A EHIAE st Ay
AolA vAHA 7 2 E o RE =T =R
-/1\‘%9] HE T Y9 pH7F B2 5 T E3EE
srelstery.
AES Tt AH $EHULE o|FstE mAMA=
2ol FAHAR o5 Het, A8 nAIEA7d
A A AAsts e FE v 5 A2 A
qHog A7t & o 2PH Holth HE A9 42,
A7HEE 7199 vl A| 7} Bro| F= el of 7 oo
ZFo] 2AHHY AL T A4 (Liu et al.,
2020) gl F7HE mAIHAZE g EFAEY AE
];].ol:/d o ZAL H:]p:].A]?] 2 %_%.% Algogz EO:]
—,—M.L.(Makl et al., 2016), AF o7 F $AES 117
Oryzias melastigma®] & A 3|3}l (Zhao et al., 2020),
G40 A= A D o| (Hartono er al., 2017) 50| A3}
2 glsi

#7138

Ot

4. o) AIS-0|MEIX| ASES HE A7HE

S mAwA e BRE ATE A BRE nA U
) 3 o

Aol 270l wzom 971 F olAEA = 2 A
742 $744 RE} B AR S| oy Eolth(el: Jung

et al., 2019; Park et al., 2019). 2 &3} ATEojA= A
3714 MAstE doll AE& 2835t1% st A=
(¢]l: Lee et al., 2015; Kwon and Park, 2018; Choe and Kim,
2019)0] A og W2 WA, AE9 ulAHA] AAY
AR 7 AEe] vAs Gl B At AY 3

HZ] gtk 2zt ulAER| 9} A E0] AFs A of e 4
P FY AT AFE Ho| 3 TH(Table 2).
A =
o] Al FFol A

HA7F AZE 9 @A) v E = e
% 219 ofsf= otz At
5 7IH2A BEHAE FA
101 % %3?'& 715& st Yo uAHA| 2 A
% A7) wZoll, A= v AR A
H H—r 83 dojrt.
&2 EA] A
g, Bl A A
L% T Bof 4

At o)ifo] =4
Nl *JE}), ddxo= E*lx]““ﬂl *1*—13}% AEA e
A oAbAE 2EF L gQlojn] ste] Adgete] @ 4
At ol djsf ofsfstizl ste kH2 FOR I T8
ol H& 37+ Aolzt At

2% Wﬁﬂ a4 ¢
Il e

2
EH—‘%%_'—% {l“}—‘ﬂ‘ﬂ A
il

¥ e
7] F wAHA 7 2 2
_% u];‘(]jl_ oh:}L-_ /\]./U_Q_ A %

A7 FF HAol FIF
& HA 1
7]. A E

e A I k. vl A A
=9 9ol J&, FFHER AEo] nAHAE AA
ste vholedHRZ 8317 % dso] EET
S glnh e Aol FE nAEAls AEd] v
o A2A, FHjd dF= vAA o 2 AT e
oA A o] B A-G-ofl sl =i 2ol A —.—1%‘5]01% bl
759 YN 2HE 53] BHA BHAA FF Fst
At

—

A3
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