g1 HAEEA] A 14W A1 Z
J. KAPRA Vol. 14, No. 1(1998) pp.35~42
Journal of Korea Air Pollution Research Association

YA Eo| Ma|x ug xtolo] 2|8 HI|2HEH
(05, SO,, 05+80;)2| &5 H|

Comparison of Absorption Ability by Difference of
Physiological Response in Three Foliage Plants Exposed
to Oz and SO, Singly and in Combination

HAZ - 0[Ho| - Hi3Y - o|EHY
Aot 37 Yol 83
(1997 1149 10 4, 1998 2¢ 17 20 =)

So—-Hong Park, Young-Yi Lee, Gong-Young Bae, Yong-Beom Lee
Department of Environmantal Horticulture, The University of Seoul

(Received 10 November:; accepted 17 February 1998)

Abstract

We compared absorption and adsorption rates of air pollutants by plants to evaluate the difference of absorption
capacity of plant species and kinds of air pollutants, when foilage plants were exposed to O and SO, singly and
combiningly.

Absorption and adsorption rates of three foliage plants exposed to O; and SO; singly and in combination varied a
little according to plant species and kinds of air pollutants. But total absorption rate of Spathiphyllum patinii and
Ficus benjamina was higher, and it was lower in Pachira aquatica. When exposed to O; and SO, at the same
concentration, Pachira aquatica absorbed more Os than SO, in contrast to Ficus benjamina absorbing more SO-.
On the other hand, Spathiphyllum patinii absorbed as much O, as SO.

Physiological activities were measured since absorption rates were affected by physiological characteristics of
plants. Spathiphyllum patinii and Ficus benjamina showed higher photosynthetic and transpiration rates, and
Pachira aquatica showed lower values. And diffusive and stomatal resistances of Pachira aquatica were higher
than those of two other species. These results showed that absorption capacity was affected by the differences of
physiological characteristics. Absorption capacity of air pollutants increased in plants, such as Spathiphyllum
patinii and Ficus benjamina, which had high CO, absorption rate. We found that plants showing high CO>
absorption rates absorb a lot of air pollutants.
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Fig. 1. Schematic flow diagram of gas exposure system.
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Table 1. Comparison on absorption and adsorption
rates of O, and SO: in 3 foliage plants.

Absorption Rate Adsorption Rate Total

Gases Plants
(10" ngdm=—h"")

Spathiphyllum 1 2940076 21240112 391
patinn

0 Pachira aquatica 1.06+0.09 ¢ 1.18+0.10b 224
Ficus benzamina  2.13+0.10 a 1.12+0.10c  3.25
Spathiphyllum | 53 40042 0234£007b  1.46

50, patinii

Pachira aquatica 0.66+0.03 ¢
Ficus benzamina 0.71+£0.06 b

031£0.03a 097
030+£0.03a 1.1l

*Means with same character are not significantly different at the 5%
level by Duncan’s Multiple Range Test. Means £ SE of results from
20 plants are shown.
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Table 2. Absorption and adsorption rates by foliage plants in combined fumigation of O; and SO..

0O; (a)+S0: (b)

Plants Absorption Rate  Adsorption Rate Total Absorption Rate (%)  Adsorption Rate (%)
(107" ngdm=2h"") a/b a/b
Spathiphyllum patinii 1.17+0.12¢ 1.31£0.13 248 85.7 107.9
Pachira aquatica 0.66+0.04 0.66+0.11 1.32 150.2 130.9
Ficus benzamina 1.2340.07 0.61£0.08 1.84 46.4 221.1

*Means +SE of results from 20 plants are shown for each species.

7| HAEEE A A 14 H A1 5



G E2] 4A g Aelol 8 71 e FEA (O, SO, 0:+50:)9] F4% WA 39

A7se] o & o FHsol & Ao BHY
o},

0; 133ng I'!, SO, 254ng 17!, 0:+S0,= 247+ 133
ng 1% Aelate] 7 Agd Atagae) AAH W
82 24ss(ad 2. 2 AgHE 0.2 A
HA e el 4T, AveEES WA
QPFE Az ¥ Ha F4E e
F 128 o F¥E ghaiste] 188A0E 7527}
A FolAek 2o} ek £ ule) §4%
& golAu} Ae) 15¥AX A Srlele Age
depie el 188 Fol dr)azos "ol
9.50:9) 7 AW FHE 0E2F vRa) A
HlR g AN} BT Solehe W
dedeh e Bl F5 A A & o 24
FAOUT AN SEAA L oF 48% o] 4 8ol
2ENoh= A Jehgch B3hdEle A O
dEA Y 2L ARE e Ho 4 Ane
o oroz s WztelAeH HISEAAE
o 21% HErt 285905 (2H 24). B 7 4
Y AAAFAS Aol ARl whet Fse
A% vehieh 0. 5 e Al g ge) A1 &
AT AR TFUT S Al v Age U
shlow A2l 1587471 A% Svhalods. B
2 oA O HEA Y} 2 AL Jrplon
AsElRE FAFE FEo) wle) 27 vepge,
SO F3e A¥d & sel7h Qo] A2be] A
Pol et FARE FoYoH wale] Fx =7
vhebset (29 28).

0,50, % ¥gHelael FAags FHe A%E
o wet Ael7h ANk BeA A7l edrtae F
ol s £ 4 Ax FAHY 9 Fabek B
FAE 2 FYYe AR F= V) TARE A%
o Aadel A% 2HEATHE 3). 04 2ol o3t
7 A2 FANFE AN TG, 2nel R E,
}7)ekeoz B vhehd wha, SO, ASE A
gl W WARNTINES B2 A e}
ek = BgH A Aolehe g Aved
$3} AANTTTO ] o 20 o4 ¥A
thi kagfel wet 7t A48 SAARAE o
£ pbe ey AHes B oo ssgedg
9 AN TRUFE GG FA oot 3]

she vl el Wg Agtel ¥4 vekde (&
3).

HAaEF WE FAFE 2 A7t gnod
A o Astel g3} WA DI} 5]
o vlsh EA ek 4 ARl RS A
B2 2 AN DFUR} Ehont srlehe @
A vhehgeh 0.9} SO, HelAl 2 Ad AYAE
Aol A9 4T LFHYL) A BHAR
o ¥ vhebeeh 7| 3HEL AshEEE, WA
RS B sl o] $F) wle sker
Fagfel A8 Aolt ZA AUTHE 3). F, 7}
2 FhE FRAE B AN R )T
Aol GEFE W A2 vekych #1 (19875
W LGB Fholt AT} e A
AskE Busn gle ¥ AYHE YA,
=g IR (198 Bl olg W7o W)
% HolelM BaFAel ¥ $F0) rledER
o Fh%ol ¥ohT BusT gle] ALl ¥
& G%o feshhe AL Ak e %
TA, MY L BT S B fEs) gL
B8l e Z AaFe W CEMk, 1987; 7
5. 1987). wepa Aol A ke #x) o
£ 890024 CO, §43 A X CO 5= W
38 AHNYTHE 4). w3 ) LYAbs Fhv)
CO.Sl F48h 2L AZE dolupr] W) (A
5. 1987) COx §59h 2 WEL 7] QT
59 ZOE AzEe £ A3 s Aad
Sgol ¥R Aste|UEN WAURFTE
CO: F4EE ¥I /b5 FRFE wob vl$ w5
& A% el Hh S(1987)E 0,9 CO,
FrYUE B WAl Qlo] CO F4EEA O
Frae AR W B4l Qlekm v
3 glel # MY Ao} 2 AL Vel
o Eq CO, ko] o Foid o ALy CO: 54
of YAHoR Yol Aoz MerHle] i)
Ak 7kaA A CO, A4S 2AT 2
Frdel ¥ AREREY wANDIIFE ¥
ket s7leke ofel uls] a)% vho} M Eu CO,
FAEE 7hAFRS Bolol Bpel Sk 89
= Azt=igle,

J. KAPRA Vol. 14, No. 1(1998)



40 whaE - olodo] - wjFod . o] gy

0.07 o 0.06
% 006 o~

§ E 0.05
2 0.05 &

' = 0.04
§ 0.04 g

g E 003
g 003 2

B 0.0

5“ 0.02 o g- 2
= ~——S. patinii -§

S 0.01 ~B— I benjamina S 0.01

—&— P aquatica
0 . ¢

0 3 6 9 1215

0.12 Fz“w\h“ﬁ I 0.03

%)

E o1 E0.025
2 g
= 008 = 0.02
2 5
8 006 50.015
§ 8
& 0.04 & 0.01
2 2
] b
S 002 J 50005
w 7] 4
0 ' i 0
0 6 12 18 24 30 36 42 0 6 12 18 24 30 36 42
0.05 0.05

]

<
<
5

o
jead
!

=]
<
—

I

0, and SO, absorption amount (ng dm?)
0; and SO, adsorption amount (ng dm?)
[
S

0 3 6 9 12 15 18 0 3 6 9 12 15 18
Exposure time (min.) Exposure time (min.)
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Table 3. Changes of diffusive resistance (DR), transpiration (TR), stomatal resistance (RS), and photosynthetic
rate (Pn) by gas fumigation of 3 types in 3 foliage plants.

DR TR RS Pn
Gases Plants
(scm™1) (ugem=2s71) (scm™) {(umol m=2s™"
Spathiphyllum patinii 348+042 a* 7.96+0.35a 1.05+0.03¢ 334+0.28a
Os Pachira aquatica 4.13+0.85a 482+071b 2.20%£0.08 a 1.974+0.03 a
Ficus benzamina 2.09+0.09b 7.21+1.20a 1.87+0.11b 355+156a
Spathiphyllum patinii 24610.21b 9.35+£0.57a 0.76 +0.06 ¢ 3.34+0.6la
SO, Pachira aquatica 3.52+1.03a 5.58+0.87b 2.36+0.05a 1.744+0.28b
Ficus benzamina 3424034 ab 6.12+0.13b 1.52+£0.07b 261+1.43ab
Spathiphyllum patinii 1.72+0.30b 9.79+0.20 a 1.70+0.19b 5.82+0.51a
0;+S0; Pachira aquatica 4.08+0.23 a 4.58+0.28 b 242+044a 330+0.83b
Ficus benzamina 1.80x£0471b 988+1.56a 25110652 390+1.03b

’Means with same character are not significantly different at the 5% level by Duncan’s Multiple Range Test.

Table 4. Changes of CO. absorption rate and CINT by air pollutants in foliage leaves.

Before Gas Fumigation

After Gas Fumigation

Gases Plants —a
COy CINT*(a) CO; CINT (b)
O: Spathiphyllum patinii 0.48+0.11 478.40+ 9.19 0.554+0.10az 565.55+12.81a 87.15
Pachira aquatica 0.05+0.02 407.80+ 0.70 0.13+0.03¢ 41350+ 7.55¢ 570
Ficus benzamina 0.284+0.11 45370+ 6.02 0.31+0.05b 48430+ 896b 30.60
SO, Spathiphyllum patinii 0.36+0.11 346301+ 0.42 047+0.14a 422,17+ 9.60a 75.87
Pachira aquatica 0.05+0.02 367.95+10.96 0.08+0.02¢ 39205+ 3.61c 24.10
Ficus benzamina 0.15+0.05 348.40+ 0.00 0.28+0.06b 405.70+ 937b 57.30
0:+S0; Spathiphyllum patinii 041+0.10 375.15£20.45 0.68+0.09a 42263+ 7.20b 47.48
Pachira aquatica 0.10+0.04 426.75+13.31 0.15+0.04c  444.12+1239a 17.37
Ficus benzamina 0.33+0.04 409.60+ 3.46 0.36+0.08b 44093+ 548a 31.33

ZMeans with same character are not significantly different at the 5% level by Duncan’s Multiple Range Test.
¥CO»; CO; absorption rate (g cm™* min~'), *CINT: Intercellular CO- concentration (g 17')

Eal

4 £

2 A E AE FF 2 d77s T =
2§l Aol 2 A7) Atel AN
o W19 RBAY §4 - FAFE w2 4
Whe AN AU F4FS) S LA
oA G Ao W3S s agkeh

0, SOz, 05450 Mol 2jat 352 APAZoll
Aol §4- FAS AT EF R 97129EAY
ERol e} o) Aol7t YRS FERES
Aol Auelel AvteBES WAN LI
b E3m Soleke B ik 0% SO:E 2
552 A0S 9 YL O F47h Wk
g slelel ot S8 47 A AL

o —u

@ or

WA TR ek o] T ks BE e
HER Fhot AES A%ERFoR deht o
ksl Tol mel AAY gL ARt 4
HEAZ A& 5 ST T 4 U

olsh ZE FEe Aol HEe AeA 54
o Be G BE Ao 47He] AEY 4
g4 SPsdch §450 BUR 2%ElE
WA IRV A FGY Folt FArge] 5712t
of el o verda 71 FAgelt gaxge
A7l T Agel wls $A Vet AH el
Apolo} hagiel Be AFE nlAT 9ok A
& U 4 U =2 A7) egTAL CO 49
e AT FHEHDE ATEDS CO, F4ES
Aol 2% A% ALFFEe] U 2elY

J. KAPRA Vol. 14, No. 1(1998)



4 aE - olojel - W - o4

4 AN 2T CO: FpE&E A vehdt
CO: F5Ee] w2 AEe] 79 EAE Wel &
& Zog YAH

#2024

Z 54 (1989) AWF7] 2., o ghejehyd )=, 32(12), 1279
~1285.

Wb E, o] 8 (1997a) A B2 FFAA P X =
Fsle) gk g8 EA|, 38(1), 71-76.

w04 (1997b) B3t HAFA Bl 27 AY
CO:9} NO.9| 114, sh= 418 3]#], 38(5), 551 -
555.

uj o3 (1996) Brte Al Eof glofr B§Ade] LEHFEA
o] e A R dsk =l 7] LA
3)7), 12(3), 307-314.

L5 AAE 19D Mg =R A9 33150 FEo
E AT Y 7| B g E)A], 7(3), 169-179.

o)A, o] &, A E, wi-Fod (1997) SO:8} NO» 7h2e)
o)gk @A Ee d&5AA A3 e, 7
=816 8} 3] A, 38(6), 761-765.

SERREEEN (1984) KEIGRFT ABM T2 RILKEIZ L B0
1, 1 ST IR IEWEOE ER . 64, 78-87.

SERREERA (1987) WM o> ARG B o8 ¥ 341 &
HZAWIEE BT AR, B A EH TR
%108, 187-197.

TRXE, KEGRK, FHH — A8 (1985a) iz & 2 KRiF
FA R OWE - & MO W E 0 SOMR &
o ThER -, BT BRIEHEIE G, 82, 39-42.

TR, KBGEK. FHE—AB (1985b) fifpic & 3 KEE
PR A DRE-TEHE L EREOWEIZ L 550,
NOp R FE, A WRIEFEG L& F23E K BHFE
TSk 24-25.

HARIER, P M SoAREL, RE & (1987) o KK
B YL RE, BT AEWFIERE, 108,41-51.

KRR, ERAE, ZRER FIE 8 0979) s &

SRS A] A 140 A1 2

BREGRMEOREICHTIW5 (1), &%
R B, 35,77-83.

HH E FE &R A2 K 1992) BEMYO L AR
EERAT ARBOWE, REHBHE 21(2),
107-111.

FI3g 5 (1987) oo EE NI Ko S EED
AWk B oo FFE, B A EHIE MBI E®RE,
108, 19-24.

B HE (1987) KREFILEE h o a2, BISL DEW
AR, 108, 25-32.

MRIAEE (1987) BREB O KRR PLENOFE BILE
BFFCRT ki, 108, 33-40.

Bennett, J.H. and A.C. Hill (1983) Absorption of gaseous
pollutants by a standardized canopy, J. Air Poliut.
Cont. Assoc., 23, 203-206.

Furukawa, A., M. Katase, T. Ushijima, and T. Totsuka (1983)
Inhibition of photosynthesis of poplar species by
ozone, J, Jpn. For. Soc., 65, 321-326.

Jones, H.G. (1983) Plants and microclimate, Cambrige
University Press, Cambrige.

McPherson. E.G. (1994) Benefits and costs of tree planting
and care in Chicago, USDA Forst Service Gen.
Tech. Rep. NE-186, 115-133.

Nowak, D.J. (1994) Air pollution removal by Chicago’s urban
forest, USDA Forest Service Gen. Tech. Rep. NE-
186, 63-81.

Rasmussen K.H.. M. Taheri, and R.L. Kabel (1975) Global
emissions and natural processes for removal of
gaseous pollutants, Water, Air, and Soil Pollution,
4, 33-64.

Schimid, J.A. (1975) Urban vegetation. Univ. of Chicago.
Dept. of Geograﬁhy, Research Paper, 161pp.

Sehemel, G.A. (1980) Particle and gas deposition, Atmos.
Environ., 14, 983-1011.

Woleverton, B.C., A. Johnson. and K. Bounds (1989) Interior
landscape plant for indoor air pollution abatement,
NASA Report. | -2pp.



