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Particulate Matter Removal of Indoor Plants, Dieffenbachia amoena
‘Marianne’ and Spathiphyllum spp. according to Light Intensity

Kwon, Kei-Jung - Park, Bong-Ju

Dept. of Horticultural Science, Chungbuk National University

ABSTRACT

This study investigated the effect of light intensity on the removal of particulate matter by Dieffenbachia amoena
‘Marianne’ and Spathiphy/lum spp.. An acrylic chamber (600%800x1200mm, LxWxH) modeled as an indoor space and
a green bio-filter (495%495x1000mm, LxWxH) as an air purification device were made of acrylic. The removal of particulate
matter PM10 and PM1, the photosynthetic rate, stomatal conductance, and number of stomata of Dieffenbachia amoena
‘Marianne’ and Spathiphyllum spp. were measured according to three different levels of light intensity (0, 30 and 60 ymol + m
. s 'PPFD). Regarding the length of time taken for PM10 to reach lug, the Dieflenbachia amoena ‘Marianne’ showed
a significant difference according to the presence or absence of light, and there was no significant difference shown between

>+ s 'PPFD. As for the Spathiphyllum spp., there was no significant difference

light intensity of 30 and 60 ymol - m ™~
between 0 and 30 ymol - m 2 - s”'PPFD, while a significant difference was shown at 60 ymol - m > - s~ 'PPFD. After
90 minutes, the PM1, PM10, and CO, residuals of the Spathiphyllum spp. were lowest at 60 ymol - m > - s~ 'PPFD. The
remaining amount of PM1 and PM10 was lower with the Spathiphyllum spp. than with the Dieflenbachia amoena ‘Marianne’,
even at 0 ymol - m > - s~ 'PPFD. With both plants, the higher the light intensity, the higher the photosynthetic rate, while
the stomatal conductance did not show any significant difference. Spathiphyllum spp. showed a higher photosynthetic
rate and stomatal conductance and a greater number of stomata than Diefienbachia amoena ‘Marianne’, and stomata were
observed in both the front and back sides of the leaves. The air purification effect of Spathiphyllum spp. is considered
to be better than Dieffenbachia amoena ‘Marianne’ at the same light intensity due to such plant characteristics. Therefore,
in order to select effective indoor plants for the removal of particulate contamination in an indoor space, the characteristics
of plants such as the photosynthetic rate and the number and arrangement of stomata according to indoor light intensity

should be considered.
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FEXS
B AyE AlFs Z¥she obAE A 1 (600x800x1,200mm, LxWxH) 9k 37143 ZF2]Q1 1@ Hlo] © HE(495%
495x1,000mm, LxWxH)E o}Z & 2 | 2tate] 322 0, 30, 60umol - m > - s 'PPFDQ] 3550 w2 t]zluly|o}e} A tE

L) PARARMIO) R ZUARACMY AAST FHE FRHE, NFAEE, 155
lugo] B w7HA A Akl QoA siubloks 9] fo] mhE Aholsk 215 LhekEEor, 302 6umol +m -
s 'PPFDeI A1 §-9129l kel 7t §19iTh 22ohe W & 03F 30umol - m 2 -5 PPRDAIAE £91212) 2ol 7t glglont,
60umol - m 2 - s 'PPFDOI A §-2] 22l zho] 2 M.tk 905 7 ., 60ymol - m 2 - s 'PPFDOIA <5}l E 2] PMI,
PMIO A 3] 1 A0, ol o) Ahsteka AEFE /bYW AT etk 25E BH S Qumol +m -5
PPFDOI A= PM, PMI0 ZE30] Tlflvb7lobiich e 202 tehgeh T 48 BF dao] £25% B4 &0l
2 vehon], 13 AEES £ Aol7t gtk 2EBY S Dauslolnct B & /12

% 7}”J°ﬁ°mln<¢§E%ﬂH7Pw1&%1%@°E%*ﬂg@%@°i°WW4Q%%HﬁWﬂiﬂﬂ%
el 37148 A3t UAublolut o W AOE BeEth webd AshEel A ARA AAS AAE
AR BE HE AR W7F“‘ﬂ*4H1%%%?ﬁgzﬂwiék%lﬁﬂﬁéiﬁgii%ﬁw

H| 2 &} 31 k. PM109]

rﬁ

TAO - 3, FEYE, ZFAH A, PIAEA], ST

1. ME T2 5 TANM Nerium oleanderSt Lantana camara®) 4
oM FF&EE B48 A3}, Meum cleander’t B4 &S ¥
FHL FellA RIS BA S ALt AR QIS 49 gkt PM10 ek 7holl &Fe] AFdaAIZE Uehd, Az wAd
+7] L9 AWF7Ad e GGES AL k. 3] F=E A9 Fas upol eupAd Agtsiths AFAAE HIE5]
Z AFAFAA FolA HAEE QHEEAR Ak AuF7] Dzerzanowski ef al(2011)& 7V252 AHEE S22, H%
A ofgle AUAES gol s dudEdA Azst A3 2150l ) A, Sebo ef al(2012) WE2F} 874 S H o o]
EAZ WFHL JrHBéruBé ef a/ 2004). 371 = LHdE 7F 2T BN EFAA A AF st YA T 54
A2 YAy =43 7t BAE BREY, AV SHEZ A 2w g2 Fo) v A E A HskelAth Speak ef
Ql AR YA A7) mek ?“?‘%T’t} 1(Total Suspended al (2012)< 4% 4 =3t &S 53 T4 AHA ;ﬂ Zdy
Particles), A15°] 10mm ©]8}3l WAl 4] (Particulate Matter, ATE Tl B WALE Y §3538171 7hed ol A"
PM10), AEo°] 25mm ©]3}3] ZuAHA(PM2.5) 2 YHA o] &3te] A#ALFe R =3lsithH PMI0S oF 23% 7"/\7P
o, A - AR QMY BRS FAS A LHE 7hssite AAld ase AFE T ok
AL WS AAdste] w5 AAHE 244 79 Sk 22 Ak A F714S flsiA st Fe o 3714 sE
FAQ Qs mAH, 355 B Al 27, 713 5o BEEHoE ARl glod, 71819 2 "E] WA o
S A 4 A3S fEste AHEAA 9 AVE e WAREH ¥ 8-S A e A& 7 113
SHHKim ef al, 1990). 71224 L9E4E 37] 5 Ak 2Al 29 oA wt iy MAE 55 ol&% vt
YA LHEA S WiEgad HEY JAY, OE XoE 9 o] QIE7} A7) £F AA Weto g FE wky 9lrh(Lee,
ST Farmer, 2002). 53] vAHAI = W 53 34 5 2003: Soreanu ef al, 2013). Lohr and Pearson-Mims(1996) &
o] day § 7] BE SFolA wAshd, A - Ue o AT 20%E BFAER AABHE AW rlAHA £4
L 3oy EAJsks A7l Rt tr1 st S AN 4 QY 497, Gawroiska and Bakera(2015)
AES SAEAS A S22 F53te] AlAR A, T AEEHEG g2 Zo ¥ B2 UAE FH3H otk
7Fss 4o 9th(Beckett FE Aol WE AEA S LU ST AAT AFKI ef

2] 7]gke] WA ol Aaih
BIA

et al, 1998). TANAM B = SFEE L3 v HAE al, 2008) &} - A} 7k SHED A A Bk A7t 9l
T2, $A=3E H|ES 7|Ere] 3o A A ES o] 43ty Aok AEE 29 &5 TR wel Fert e, o
A

o

A AR AF7F 3] o} $2H(Ottelé ef al, 2010: Yang 3 FAe AE LS 93 S o] AASA
et al, 2008), Espinosa and Oliva(2006)& Z&& 249%7} MET B A okS W=t 7)2Y] AFoA AES o835
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Wiy - wEx

Aol e o] &x 9 75k}t B Usiul| ol Deffen-
bachia amoena "Marianne’) &+ 2361 B - ( Spathiphyllum spp.)
S AT (Park ef al, 2010). Ti#lul7)ok= WHIAEE 4
E49] §Hfo] AAY G547} §lo] Yol FHE T bk
k]

St NS BET 4 Y, F QT LT} vol AU ER Ho
AHEE D ATH(Park ef al, 2013). ATE|ZES WAl ¥5Y
ST 5 ¥71 29 =29 AstHo] Hojyti(Wolverton

gl

et al, 1989: Yoon, 1989). wehA ~oje]ld P} FQ FE7} vt
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(2348, HFANA 10em TEAES 9 Y5t 9
o] & A& (Wonjo Mix, Nongkyung, Korea) 2 F-7Zro|3le] o]
£33t

AU F7+E B3Rt ok AW (600x800%1,200mm, Lx
WxH) 9} 37143k A1 T3nfo] © BH (495%495x1,000mm,
LxWxH) & olad & AlZst3ict. A e} nle] 0y, £37)
(HRB-101, Hwang Hae Electric, Korea) & Ag|& 342 o
Astoinh o5 gl gt S Adstr] fsf AAE AF
5 0% g9 AESZ 78t} Kwon and Park(2015) 2]
Aol A @A o] HlwA Y Ty 7]oret AutE| S
15~60umol - m™* - s 'PPFD W8IolN 24, 44, 4=, g9
2 59 AFel K94 ztel7t fle AR UEkth wet
A Ag7|7ke] Aoje] mE ASsAtolE HAst 7] S8,
Fd vpo]| QIE vpgH O 2 HE S0cm $X| oA WA F
AL A3t (), 30, 60umol - m 2 s ! PPFDe] 32408 A
b=, la“ﬂ}oloﬂﬂ W AAE dubshits 22 730l
ot AMSHES ARSI, 10em XE 252 1654 2
At vAHA] 2990 72 $k73du) 7] (Environmental
Tobacco Smoke ETS) & A3t ol 7kt Ay
o] FHEY] sHEE A6k (Baek and Park, 2005), Yoon
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o

et al(2000)3} Kwon and Park(2014)2] 21&& o]gg w]A|
HAA AL AFelA AL Q7] gto|t}, AR 7JH A
(Smoking Tester, Three Shine, Korea)E o|-&3d}o]
(THIS, KT&G, Korea) 9715 943ttt PM13} PMI10<
MR ZA7](GT-531, MET One Instruments, Inc. USA)
o] g3t AL (ug - m )R FHIAL, ottt
W =3 342371(1Q-610Xtra, Gray Wolf, USA)
&3] SAEA S5 287+09C, EXFES 22,0+
9%, F4-& o lem - s7'9) AW 3ol M AAEATE 47}
A FFAES 0§35 vio] 2 FH o] wAHA] A A& Kwon
and Park, 2014) -7l plAER) 9] Al A G A= Tes] 9
Aol w#skA] ggom, A9 7|FF 5 dde] AvL B
3te] 7] 342 Paek and Jun(1995) 9] W o2 SA& A F
& Fhd 247)(LI-6400, Li-COR Inc, USA)E o] &3]
2 ZANE 3 ZﬂS"S Al R E, 7TAERE 2
A 10A1E 25 3A] Atolo] SA3k4itt olnf Leaf A W
FAHE 2719 FFS B0umol - s L LEE 25T, B
400umol - m %+ s7L o]AHElEkA FEE 400umolCO; - mol !
ZA02 AAe & FA§.

AR A G T s AR 7 PR e
AN, dolHE HAFHE olgste] As7Es F
AEALS SAS 93 T2 T (SAS Institute Inc, USA)& o4
93, A He#7h Aol= Duncan’s multiple range test
(DMRT) & 5% rolrolxl AAlstith
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AW W 27] ETSS PMI10 5 %2 3235418 Jugel 2
), 1ugel 2 w7kx) 9] A7k S48 tH(Table 1 #%). U
Bl7]oR= Qumol - m ™% - s Tl M= oF 18087k A WA 7F &
Fob e, 302 60umol - m - s el M E oF 1308 Ak
HIAHA 7 ehs A0 vEstth AT EEE 0% 30
pmol - m 2 101]*1 o 14027 WAEA7E 2R oL
60umol - m % - s tellAE oF 11587 MM WA 7} AFEE A
o2 et

T A2 AL 60umol - m - s '] 30umol - m

Table 1. Time (minute) for PM10 to reach 1 pg at three different
level of light intensity (n=3)

(HI;go?t gt,i“flstyl) Dieffenbachia amoena Spathiphyllum spp.
0 181.3a° 139.7a
30 132.0b 141.3a
60 132.3b 114.0b

* Means separation within columns by Duncan’s multiple range test, £<0,05.
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2ntEjg o] galnlby|obE et o 5~13u) FA YEith 7%
tslup|obs Feko] 555 1 71 A3eH, 25
< 3ol %2—’?5 BA Uit 13 g3by) ok o
. o] erﬂﬂx] ko), AnE| Y-S 9
im(2003) < Fd &0l 8 A= ]
, B AN E
A 2 A 347} oA 7/4\—0_
- g8l |0l 30~60um01 m s AR
40131 2B PYE 60umol - m 2 s BN
2 2 Ueisth AY 37 A S s A9HEE
A A whgol ogt AollA] AutE|EH ] FHAFH| T

o o l"lf

‘4
r2
=

>~

H
%

o

>,

ki
m.—irl
e

fo o -

2L
=2

1o N g
ol

ol YL
oXx,

o

o

= M

<
Auj
XL
rd N 71
r = o 3
E
I
Hl
3R o
lo

EFDI'OL”«HUN{HF-IEHQENE—W
ml
)
Yy

HupglolEth =t A37F B = (Park ef al, 2010), &5
2R E9) 29 60umol - m - s o) Ae] Hekol A mAH
A A A t3k F71A el Aol o]Fozjof & o2 FriE
t}. Qumol - m %+ s ol 29tE]F AL M HA AFAZb]
glal7|obE et AA Vet

27] F43 PMI0ZS 100%2 3to] Fo] w2 215
mAHA Aas 105 77402 yehd A3k= Table 33 72
o ETS 59 & Alzke] Zsshel] whel §-212<1 zho] 7k vie}
W) AlAsRTE F AR B o] g wrt wjAwA] Al A
o o &zdo]en, 2nE|dy o] tiduly|olEh PMI0
Aol o &340tk tHuly|oks ETS FY ZHHEE 0%
o] A3 w7 Fo] 5o W2 PMI0AA =to]7} Felst
Al Bgloh Zek 0& 2 30, 60umol - m 2 - s 2} 108 714
OS2 HWEAE u foHQ AolE YeRoH, 90 23t 7t

Table 2. Photosynthetic rate, stomatal conductance and number of stomata according to light intensity(n=9)

Light intensity(umol *m % +s™}) Dieffenbachia amoena Spathiphyllum spp.
' 30 1.112b° 3.748b
(iiﬁésgz“f}ztf fztf'}) 60 L0 1404a
Significance - "
30 0.007a 0.036a
f;;ﬁ;loc?ﬁ“ﬁfﬁi 60 0005 0065
Significance ns ns
30 29.2(29.2"+0%)a 40.2(324+7.8)b
Number of stomata 60 19.9(19.9+0)b 578(48.3+9.5)a
Significance - "

? Means separation within columns by Duncan’s multiple range test, p<0.05.
¥ Means number of stomata on back of leaf.
* Means number of stomata on front of leaf.

"™ Nonsignificant or significant at p=005, 001, or 0,001, respectively.

Table 3. PM10 concentration at three different levels of light intensity for 90 minutes

' Dieffenbachia amoena Spathiphyllum spp.

(&TB Light intensity(umol - m 2 -5 Light intensity(umol - m s Significance

0 30 60 0 30 60

0 100.0a" 100.0a 100.0a 100.0a 100.0a 100.0a ns
10 70.7a 62.4ab 58.6ab 64.2a 56.0b 56.1b ns
20 50.7a 41.7c 36.3bc 42.7ab 37.5hc 334c
30 36.6a 27.5bc 24.9hc 28.Tb 25.5hc 21.6c
40 27.8a 189b 17.3bc 199b 18.0bc 14.2¢
50 21.0a 13.3b 12.6b 14.2b 12.8b 9.3¢c
60 16.0a 9.1b 8.9b 10.1b 9.2b 6.1c
70 12.3a 6.2bc 6.4bc 70b 6.6b 4.0c .
80 94a 4.2bc 4.3hc 49b 4.6b 2.3¢
90 73 2.8bc 2.8bc 3.3b 3.3b l4c

’ Mggns separation within rows by Duncan's multiple range test, p<0.05.
™" Nonsignificant or significant at p=005, 0,01, or 0,001, respectively.
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Elth ol AHo] & HAEe] 9 22 WAER $EH,
ETS 544 3837, #4554 98 28 Fishs 20
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Table 4. PM1 concentration at three different levels of light intensity for 90 minutes

' Dieffenbachia amoena Spathiphyllum spp.
&EB Light intensity(umol - m 2+ s Light intensity(ymol * m ™%+ s ™) Significance
0 30 60 0 30 60

0 100,08 100.0a 100.0a 100.0a 100.0a 100.0a ns
10 98.2a 9%.8b 96.9ab RB.7a 97 8ab 96.0b ns
20 91.4a 86.1bc 84.8¢c 89.9ab 87.0abc 81.9¢c :
30 82.5a 71.8bc 71.1bc 76.7ab 74.0bc 65.1c
40 71.8a 57.6bc 56.3bc 61.8b 61.0b 48.2¢c
50 60.2a 43.3bc 43.0bc 48.2b 471b HAle
60 50.0a 31.8b 32.0b 36.8b 36.3b 22.5¢
70 41.2a 23.0bc 23.0bc 26.3b 26.4b 148
80 32.8a 15.7bc 15.3bc 18.8b 18.8b 8.8c o
0 26.2a 10.6bc 10.5bc 132b 135b 5.2¢

’ l\f[gekans separation within rows by Duncan's multiple range test, p<0.05.

%™ Nonsignificant or significant at p=0,05, 0,01, or 0,001, respectively.

Table 5. CO; concentration at three different levels of light intensity for 90 minutes
' Dieffenbachia amoena Spathiphyllum spp.

(’11\“/1[?:5 Light intensity(umol - m 2 -s71) Light intensity(umol - m? - s™") Significance
0 30 60 0 30 60

0 100.0a* 100.0a 100.0a 100.0a 100.0a 100.0a ns
10 100.8a 100.0ab 100.5a 100.9a 99.9ab 99.1b ns
20 101.3a 100.0ab 100.6a 101.6a 99.6ab 98.0b
30 101.7a 100.0a 100.0a 102.1a 99.3ab 97.0b
40 102.0ab 100.1ab 99.8ab 102.6a 98.8bc %.1c
50 102.3ab 100.1ab 99.5ab 103.0a 9%.7b 9.8c
60 102.6ab 100.2ab 99.1ab 103,52 98.3b 93.6c
70 102.8ab 100.2ab 9%.8b 104.0a 98.1b 92.6c "
80 103.0ab 100.3ab 98.5b 104.52 97.7b 91.6c
90 103.2ab 100.3abc 98.0bc 104.9a 97.3¢ 90.5d "

’ Mggns separation within rows by Duncan's multiple range test, p<0.05.
" Nonsignificant or significant at p=0,05, 0,01, or 0,001, respectively.
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s™' PPFD A2 7lE foat itk 20232 03
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pmol - m™* - sT'PPFDOIA £-214¢] 2polE Btk ~vEld
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