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Abstract

Aims Aiming at providing basic informations on dust capturing capacity of different tree species and criterions
for selecting trees in landscape design, this study selected 26 deciduous broad-leaved tree species widely used in
urban landscaping in Beijing to measure the dust capturing both in field and indoor experiments.

Methods The dust deposition per unit leaf area of each species was quantified by determining the mass
difference before and after the treatment of blades. The dust deposition per leaf and plant were further calculated
for each species. Based on the dust capturing capacity measured in three different units, cluster analysis on
different tree species was carried out from distinct dimensions.

Important findings Results showed that the dust capturing capacity differed significantly among tree species,
and the ranking changed with measurement units selected in the experiments. For different specific evaluation
focuses, choosing a diverse unit combination as clustering factor, the 26 deciduous broad-leaved tree species were
broadly divided into different categories representing different dust capturing capacity level. Dust capturing
capacity was closely related to the surface characteristics of leaves, the dust capturing method, the plant structure,
the leaf amount of whole plant, the dust content of the environment, etc. Therefore, multiple factors should be
taken into account in the assessment of dust capturing capacity of different tree species.
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Fig. 1 The distribution of sampling area in the study.
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Table 1 Tree species in the experiment

M AETER Life form of plant %5 No.

B Family

BT A

Deciduous broad-leaved trees

IR AR

Deciduous broad-leaved shrubs

WFf Species
1 #4 Ginkgo biloba
2 ZRREHK Platanus orientalis
3 FLAf Eucommia ulmoides
4 EHM Populus tomentosa
5 Jn# Populus x canadensis
6 Z5H Salix matsudana ‘Pendula’
7 2138k Amygdalus persica ‘Atropurpurea’
8 IF4% Prunus cerasifera
9 HI# Robinia pseudoacacia
10 L Sophora japonica
11 ¥ Punica granatum
12 250 Koelreuteria paniculata
13 EL#5 Ailanthus altissima
14 &[40 Fraxinus pennsylvanica
15 F#EH Fraxinus chinensis
16 L/NBE Berberis thunbergii ‘Atropurpurea’
17 A% Hibiscus syriacus
18 4§ Amygdalus triloba
19 ML Kerria japonica
20 VY)RFE5E Malus spectabilis “Riversii’
21 LB kM Sorbaria kirilowii
22 5% Lagerstroemia indica
23 4T % Syringa oblata
24 ¥ Forsythia suspense
25 4 Jasminum nudiflorum
26 4R 2% Lonicera maackii

AR Ginkgoaceae
BB AF Platanaceae
FARRE Eucommiaceae
ikl Salicaceae
WitiE} Salicaceae
WitiE} Salicaceae
Wikl Rosaceae
1kl Rosaceae
WFEAER Papilionaceae
WETEAE R} Papilionaceae
FifEEl Punicaceae
ToETFRE Sapindaceae
ARl Simaroubaceae
AKEEF} Oleaceae
AKBEF} Oleaceae
/NEERL Berberidaceae
HiZERt Malvaceae
itk Rosaceae
Wik Rosaceae
1kl Rosaceae
1kl Rosaceae
TJ3#}F Lythraceae
AJER} Oleaceae
AJER} Oleaceae
AJER} Oleaceae

4R} Caprifoliaceae
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Fig. 2 Comparison of the dust deposition per unit leaf area of 26 deciduous broad-leaved species (mean + SD, n = 3). Aa, Ailan-
thus altissima; At, Amygdalus triloba; Bt, Berberis thunbergii ‘Atropurpurea’; Eu, Eucommia ulmoides; Fc, Fraxinus chinensis; Fp,
Fraxinus pennsylvanica; Fs, Forsythia suspensa; Gb, Ginkgo biloba; Hs, Hibiscus syriacus; Jn, Jasminum nudiflorum; Kj, Kerria
japonica; Kp, Koelreuteria paniculata; Li, Lagerstroemia indica; Lm, Lonicera maackii; Ms, Malus spectabilis ‘Riversii’; Pc,
Prunus cerasifera; Pc', Populus x canadensis; Pg, Punica granatum; Po, Platanus orientalis; Pp, Amygdalus persica ‘Atropurpurea’;
Pt, Populus tomentosa; Rp, Robinia pseudoacacia; Sk, Sorbaria kirilowii; Sj, Sophora japonica; Sm, Salix matsudana ‘Pendula’; So,
Syringa oblata. Different lowercase letters indicate significant differences (p < 0.01).
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Fig. 3 Comparison of the dust deposition per leaf of 26 deciduous broad-leaved species. Refer caption in Fig. 2 for abbreviation

of species names.
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Fe2 AR I v b DAL I TR A4S B T B2 e S AU IR R S A 4 R
Table 2 The cluster analysis of the dust deposition per unit leaf area and per leaf for different deciduous broad-leaved species

Here Iy Cluster center fisr W
Sequence Rf o7 IH TR AR 2 O Distance Species
Dust deposition per unit leaf area (g-m™) Dust deposition per leaf (g-leaf™)
1 1.459 9 0.002 37 J& None Pc
2 1.1103 0.002 03 0.475 At, Li, Lm
3 0.6659 0.002 26 0.788 Fs, So, Pp, Gb
4 0.4028 0.007 79 1.084 Po, Pt, Sj, Kp, Aa, Fc, Bt, Hs, Jn
5 0.1031 0.000 14 1.203 Pe, Eu, Sm, Rp, Pg, Fp, Kj, Mm, Sk

PRI S 1 L2,
Refer caption in Fig. 2 for abbreviation of species names.

RS N[V ] e T LU PR A S BB ) SR 4 R

Table 3 The cluster analysis of the dust deposition per plant for different deciduous broad-leaved species

Herr 2ty Cluster center PR B PFh
Sequence PR Distance Species
Dust deposition per plant (kg-plant™)
1 0.3522 J& None Po
2 0.152 6 0.200 Pt
3 0.1178 0.241 Gb, Pe, Pc
4 0.0555 0.306 Rp, Sj, Fc, At, So
5 0.000 4 0.343 Li, Lm, Pp, Fs, Kp, Jn, Bt, Hs, Aa, Kj, Mm, Sm, Fp, Eu, Sk, Pg
MRS T L IE2.

Refer caption in Fig. 2 for abbreviation of species names.

A NIFITE T AR DAL R A

st

DA% BB A R A R HE (K SR T 4 A

Table 4 The cluster analysis results among different deciduous broad-leaved species in all the dust deposition per unit leaf area, the dust deposition per leaf and

the dust deposition per plant

E2950 Kl Cluster center BE B WAD
Sequence —— e Distance Species

‘ TR [ PR R P

Dust deposition per unit leaf  Dust deposition per leaf Dust deposition per plant
area (g-m™) (9-leaf™) (kg-plant™)

1 1.459 9 0.002 37 0.1120 JG None Pc
2 0.9313 0.001 91 0.0432 0.533 A, Li,Lm, Gb
3 0.5210 0.001 41 0.0415 0.942  In, Fs, So, Fc, Kp, Pp, Pt
4 0.4028 0.007 79 0.3522 1.084 Po
5 02321 0.000 40 0.022 4 1.231 Eu, Pe, Sm, Rp, Sj, Pg, Aa, Fp, Bt, Hs, Kj, Mm, Sk
PR 5 1 L2,
Refer caption in Fig. 2 for abbreviation of species names.
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