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Comprehensive Evaluation on Dust-Retention and Antimicrobial Capabilities

of 11 Evergreen Shrubs in Zhengzhou City

HE Dan, WANG Yi-fei, WANG An-yin, LI Chao-mei, LEI Ya-kai,LI Yong-hua,ZHANG Man"
(College of Landscape Architecture and Art , Henan Agricultural University s Zhengzhou 450002, Henan ,China)

Abstract; Eleven typical evergreen shrub species occurring in Zhengzhou City were selected to explore the
dust retention and anti-microbial capacities. Three-leveled membrane filtration method was used to meas-
ure the amounts of the retained dusts with different diameters per unit area. Anti-microbial capability was
measured by plate counting method. Principal component analysis was adopted to conduct the evaluation.
The highest retaining amounts of TSP,PM_,,,PM,, and PM, ; were found on the leaves of Fatsia japonica
and Nerium indicum ,and lowest on the leaves of Ligustrum japonicum 'Howardii. There were significant
differences in the antimicrobial rates among the 11 evergreen shrubs species (P<C0. 05). The antimicrobial
effects of Nandina domestica and Pyracantha fortuneana against Escherichia coli and Staphylococcus au-
reus were the strongest, while those of N. domestica and Pittosporum tobira against B. subtilis were the
strongest. The results of principal component analysis exhibited that F. japonica and N. indicum had com-
prehensive dust retaining and antimicrobial capabilities,indicating that F. japonica as well as other shrub
species with strong dust retaining and antimicrobial capabilities should be preferably considered and select-
ed in urban greening process to control atmospheric pollution in Zhengzhou City.
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Table 1  Morphological characteristics of 11 evergreen shrubs (mean=+SE)

95 L7k g i /m 58 /em

1 NS4 % (Fatsia japonica) TOmBL A\ 4R 25.65+2. 34 22.16+1.45
2 KM 4 (Ewonymus japonicus) TR T & 5.46+0. 39 3.5740.27
3 & (Ilex cornuta) XERLHIE 4.8940. 42 3.2040. 63
4 AR (Pittosporum tobira) T A AL R4 A 8 5.3940. 81 2.4240. 21
5 K (P yracantha fortuneana) PR R 3.1640. 28 1. 46 0. 30
6 Je ATk (Nerium indicum) Je Tk F I AT Bk R 12.8240. 52 2.2740.37
7 GBI (Ligustrum japonicu ‘ Howardii”) KRB vUE 6.8340.16 3.360. 26
8 B KA (Nandina domestica) INBERLE R AT 4,56+£0.71 1.85+0. 04
9 54 Wk I (Awcuba japonica) Ll ZE g ALk kS0 14.49+0. 95 5.3240. 86
10 W B (Viburnum odoratissimum) HAEPRLIEHR R 12.7640. 28 4.574+0.30
11 + KI5 (Mahonia bealei) INBERL K55 TR 9.19+2.05 1.45%0. 11
12 pogiist — — —

1.2.2 B3R BAR KB HE (Escherichia coli) A
BSF AT (Bacillus subtilus) F4s B €073 25 5k
(Staphylococus aureus) ¥R H ] g £ I 2 R =

Bel R 20 AR 2 B LB AL ) S 06 =
1.3 WRF*®
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Table 2 The retained amounts of TSP,PM_,,PM,; and PM,  per unit leaf area of 11 evergreen shrubs (mean+SE) (g+m °)
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Fig. 1 Antimicrobial rates of 11 evergreen shrubs against

Escherichia coli »Bacillus subtilis and Staphylococcus aureus
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Note: E. Escherichia coli ;B. B. subtilus ;S. Staphylococcus aureus
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Fig. 2 Antimicrobial effects of the 11 evergreen shrubs
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Fig. 3 Heat map of correlation coefficient matrix of dust-retention,antimicrobial capability and morphological indexes
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Table 3 Contribution rate and factor load matrix of the first three principal component analysis of dust retention,
antimicrobial and leaf length and width index
£t R pig OEE R
X, X, X, X, X; X X, Xy X, 0 0
1 0.92 0.77 0. 87 0. 86 —0.14 —0.39 —0.51 0.78 0.74 4.54 50. 45 50. 45
2 0. 20 0.42 —0.11 —o0.11 0.47 0.63 0.79 0.18 0.33 1.62 17.95 68. 41
3 0.12  —0.17 0.42 0. 44 0. 65 0.02 0.03 —0.40 —0.40 1.15 12.82 81.23
x4 NNFAHEFREAFLE NARADNES TSR
Table 4 Comprehensive evaluation of dust retention and antimicrobial abilities of 11 evergreen shrubs

Yy Y 4 Wyl Y HE4
N fk 2.5679 1 MR —0.342 3 7
FATHE 1.440 4 2 T —0.671 6 8
I 38 44 0.090 9 3 Kl # 4 —0.703 1 9
RS 0.049 2 4 &R I —1.099 1 10
Pe —0.003 8 5 TR 57 —1.2349 11
04 <5 B - 30 —0.093 7 6
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