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leaf of typical subtropical evergreen species
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Abstract: Both inhalable particulate matter (PM,,) and fine particulate matter (PM, s) are the primary pollutants in most
of the cities in China, which are known for the harmness to human health. Urban plants could be used as biological fil-
ters, playing an important role in reducing the concentrations of particulate matters in the air as result of adsorbing and
arresting particulate matters on their foliage. Three typical types of subtropical evergreen plants (Cyclobalanopsis
glauca, llex chinensis and Loropetalum chinense var. rubrum), always used as urban greening species, were selected to
study their capacities in capturing particulate matter. The rinse and weight method were used to characterize PM in dif-
ferent particle size fractions (8-100, 2.5-8, 0.45-2.5 um). The results showed that the particulate matters on leaves
ranged from 30.4 pg *cm™to 63.7 pug *cm’, while the particles deposited by the whole tree ranged from 1.36 g to 9.36 g.
Loropetalum chinense var. rubrum was the most efficient species in capturing particulate matters (63.7+12.0 pug *cm) for
its rough surfaces and large quantity of hairs on the foliage. All the tested species have the strongest (40.9%-57.5%) and
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the weakest (15.6%-20.6%) dust-capturing capability for the large size fraction (8-100 um) and the fine size fraction

(0.45-2.5 pm) respectively. As for the total amount of surface particulate matters accumulated by the whole tree,

Cyclobalanopsis glauca is the most efficient species (9.36 g per tree) for its spacial characteristics. All the results showed

that urban plants played important roles in mitigating urban airborn particulate matters.

Key Words: plant leaf, PM,s, dust-capturing capability, surfaces features, human health
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Table 1 Characteristics of the selected tree species
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Plant species Family Life form Leaf shape Phyllotaxy ture height égm) face area
per tree (m?)
HHX bR PN B TIARAG IR B KA B HAE £ 45 102.89(+32.63)
Cyclobalanopsis glauc Fagaceae Tree Obovate elliptic or ovate oblong Alternation  Keratin
&7 AP PIN B EE , e b4 T 4.1 63.70(£21.34)
llex chinensis Aquifoliaceae Tree  Elliptic, lanceolate or dilute ovate  Alternation  Keratin
EARIZ %/ N S 2R HEA YL HA T 1.5 5.78(£2.02)
Loropetalum hinense ~ Hamamelidaceae ~ Shurb Ovoid Alternation  Keratin
var. rubrum
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Fig.1 Trend of environmental PM concentration,
temperature and relative humidity
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Table 2 Amount of surface PM (sPM) and wax-embedded PM (wPM) ( p g+ cm™)
accumulated by three evergreen species in different size fractions

PM ZREI  BFR

Fif2TEHE Size fraction

Type of PM  Plant species 0.45~2.5 pm 2.5~8 pm 8~100 um 0.45~100 pm

sPM & 1.8(£0.19) 59(x1.47)a 5.7(x0.84) b 13.4(£2.50) ab
llex chinensis
3| 1.5(x0.13) 1.7(£0.50) b 5.9(x1.01)b 9.1(£1.64) b
Cyclobalanop sisglauc
AViZ %N 3.0(£1.32) 5.0(£0.32) a 15.5(£4.30) a 23.5(+5.94) a
Loropetalum chinense var. rubrum

wPM & 5.6(x0.72) 7.9(x1.40) b 8.9(x0.39) ¢ 22.4(£2.50) b
llex chinensis
HX 3.7(20.67) 6.0(20.48) b 11.5(0.73) b 21.3(x1.88) b
Cyclobalanopsis glauc
AVi%, %N 7.0(£2.37) 17.2(+2.49) a 16.1(x1.23) a 40.2(+6.08) a
Loropetalum chinense var. rubrum

swPM & 7.4(x0.91) 13.8(x2.87) b 14.6(x1.22) b 35.8(%5.00) b
llex chinensis
HX 5.1(x0.81) 7.8(20.98) b 17.5(+1.74) b 30.4(+3.52) b
Cyclobalanop sisglauc
AV i2 %N 10.0(+3.68) 222(+2.81)a 31.6(£5.53) a 63.7(£12.02) a

Loropetalum chinense var. rubrum

TE: B NBEARER, FEAREN 4; NGTRFIRTE 0.05 KT EAH I 22 5

Note: Data are meantSE, n=4; Little letters represent the differences among different tested species at the level of 0.05.
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