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Abstract: To evaluate the absorption and purgation capacity of 52 landscape trees to atmospheric sulfur (S) and
fluorine (F) pollution in Northern Zhejiang, the leaf S and F contents of trees grown in chemical industry zone
(pollution area) and Central Park (clean area) were determined, and their phytoremediation capabilities to
pollution environment were evaluated. The results showed that there were significant differences in leaf S and F
contents among 52 species, and variations between different sampling points and different life forms were also
significant. The absorption efficiencies of shrub on S and F were both slightly lower than that of arbor, but higher
than small arbor, meanwhile, the leaf S and F contents of deciduous species were higher than that of evergreen
species. According to the leaf bioconcentration factors (BCF) and contents of S and F in species, these 52
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landscape trees could be divided into five clusters, and several species with higher comprehensive absorption
ability on S and F pollutions were screened out, such as Pterocarya stenoptera, Salix babylonica, Pyracantha
fortuneana, Magnolia grandiflora, Loropetalum chinense, Zelkova serrata, Osmanthus fragrans and Acer
palmatum ‘Atropurpureum’, et al. These would provide references for the pollution control of S and F as well as

phytoremediation in northern Zhejiang.
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Table 1 Fifty-two garden species in northern Zhejiang
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HFE, AE T DRy RS = A

s ) Eyit] s FLEN KA
No. Species Type No. Species Type
1 *Z 4% Cinnamomum camphora FEA Arbor 27 4125 Prunus cerasifera /NFEA Small arbor
2 ¥ Pterocarya stenoptera FeA Arbor 28 HAMEAE Cerasus yedoensis /NFEA Small arbor
3 Hikt Salix babylonica TeA Arbor 29 *£7 4 Photinia serrulata /NFEA Small arbor
4 *EHLFA Pinus elliottii FEA Arbor 30 * /)it Pyracantha fortuneana H#EA Shrub
5 *3 Fx Cedrus deodara T Arbor 31 *f:1E Osmanthus fragrans /NFRA Small arbor
6 W ILIZ5M Koelreuteria integrifoliola  7=A Arbor 32 * K2z pT Ligustrum compactum /NFRA Small arbor
7 JCH-T Sapindus mukurossi Fr*AK Arbor 33 *1[1%% Camellia japonica F#EAK Shrub
8 A% Albizia julibrissin T Arbor 34 *A Pittosporum tobira FEAR Shrub
9 4830 Cercis chinensis #EA Shrub 35 *LE%1E Rhododendron simsii H#EA Shrub
10  */" 2% Magnolia grandiflora A Arbor 36 *JEA7Hk Nerium indicum F#EAK Shrub
11 E£ M. denudata /NEAR Small arbor 37 K Hibiscus mutabilis H#EA Shrub
12 #&%H#k Liriodendron chinense A Arbor 38 424k Hypericum monogynum #EA Shrub
13 *iK B 7% Michelia chapensis Fe A Arbor 39 F ¥ Punica granatum HEA Shrub
14 1114135+ Elaeocarpus sylvestris FeA Arbor 40 *fa 47 llex crenata H#EA Shrub
15 W FF Liquidambar formosana F*A Arbor 41 7 Lagerstroemia indica AR Shrub
16 *4T{E 4k A Loropetalum chinense H#EA Shrub 42 =HREH K Platanus orientalis FrA Arbor
17 JK¥ Metasequoia glyptostroboides ¢4 Arbor 43 ¥&AH Firmiana platanifolia F*A Arbor
18 #hAZ Taxodium ascendens FrAK Arbor 44 *Z24T Indocalamus sp. A Shrub
19 7 Ginkgo biloba FrAK Arbor 45 *{5% 4 Trachycarpus fortunei FeA Arbor
20 M Zelkova serrata FeA Arbor 46 *Jz}1 Sabina chinensis /NFEA Small arbor
21 Hk Ulmus pumila FrA Arbor 47 B Viburnum macrocephalum #EA Shrub
22 ¥b#h Aphananthe aspera F*A Arbor 48 *HEAH V. odoratissimum /NFRA Small arbor
23 I Broussonetia papyrifera FEA Arbor 49 2T Acer palmatum ‘Atropurpureum’  /NFRA Small arbor
24 Z Morus alba /NFEA Small arbor 50 * K2 4% Buxus megistophylla HEA Shrub
25 % Malus spectabilis AR Shrub 51 3 Hf1 Sapium sebiferum A Arbor
26 Bt Amygdalus persica /NFEA Small arbor 52 *751 Citrus medica /NFEA Small arbor
* O ERT
*: Evergreen species.
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Fig. 1 Histogram of leaf S and F concentration in 52 landscape trees in northern Zhejiang. n=492; Mean: Average; Median: Median; SD: Standard deviation;

Kurtosis: Kurtosis; Skewness: Skewness; Max: Maximum; Min: Minimum; CV: Coefficient of variation; Py.s: K-S significant test.
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Fig. 2 Leaf S and F concentrations of landscape trees with different life forms in northern Zhejiang. Different small letters upon column indicate significant

differences at 0.05 level.
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Table 2 BCFs of 52 landscape trees leaves on S and F in northern Zhejiang

TE4%) Species BCFs BCF¢ T4 Species BCFs BCFe
F#% Cinnamomum camphora 10.98 0.220 Z1M2% Prunus cerasifera 8.75 0.450
¥k Pterocarya stenoptera 3291 0.497 HAMELE Cerasus yedoensis 9.54 0.286
HiH Salix babylonica 34.78 0.369 Fif# Photinia serrulata 11.07 0.235
bR Pinus elliottii 7.80 0.344 ‘K Pyracantha fortuneana 27.82 0.304
¥ Cedrus deodara 9.02 0.765 FEAE Osmanthus fragrans 15.11 0.520
#1LZ5K Koelreuteria integrifoliola 12.57 0.321 KM% 5T Ligustrum compactum 8.64 0.281
T Sapindus mukurossi 7.92 0.157 thiZ%1E Camellia japonica 10.27 0.295
& ¥ Albizia julibrissin 11.14 0.131 4 Pittosporum tobira 8.58 0.314
4830 Cercis chinensis 7.96 0.213 FLi%1E Rhododendron simsii 11.56 0.216
I~ Magnolia grandiflora 11.76 0.494 JEATBk Nerium indicum 9.48 0.355
£% M. denudata 19.70 0.410 AKZE%E Hibiscus mutabilis 7.48 0.340
FEHEHK Liriodendron chinense 8.91 0.202 4:#28k Hypericum monogynum 19.53 0.429
SRE . Michelia chapensis 6.22 0.400 K% Punica granatum 13.24 0.588
11#L: %% Elaeocarpus sylvestris 4.86 0.329 AT llex crenata 11.74 0.315
P Liquidambar formosana 6.53 0.514 464 Lagerstroemia indica 12.40 0.227
ZI1E4k A Loropetalum chinense 11.97 0.560 =FREH K Platanus orientalis 14.83 0.873
7K+ Metasequoia glyptostroboides 8.08 0.260 ¥&A4T Firmiana platanifolia 7.53 0.272
W42 Taxodium ascendens 9.16 0.282 47 Indocalamus sp. 6.16 0.333
R Ginkgo biloba 15.59 0.395 KA Trachycarpus fortunei 13.48 0.442
R Zelkova serrata 9.80 0.658 JeA Sabina chinensis 11.79 0.462
HiB Ulmus pumila 4.92 0.202 T4t Viburnum macrocephalum 14.09 0.471
¥Wih Aphananthe aspera 7.05 0.229 MEIR V. odoratissimum 10.28 0.256
¥R Broussonetia papyrifera 9.90 0.284 ZIHA Acer palmatum ‘Atropurpureum’ 10.70 0.580
M Morus alba 1155 0.225 K34 Buxus megistophylla 9.67 0.273
35t Malus spectabilis 5.39 0.234 541 Sapium sebiferum 5.37 0.229
Bk Amygdalus persica 7.62 0.377 %l Citrus medica 1350 0.243

BCFs: A XA E S RE: BCFe: A XN E 4 R HL

BCFs: Bioconcentration factors of leaves on S; BCFg: Bioconcentration factors of leaves on F.

BA S Distance

P 3 Wb 52 Fhel MRIFRI: RO . S5 S RE T (KSR

R Fh -+ Tree No.

Fig. 3 Clustering analysis based on leaf S and F absorbing ability of 52 landscape trees in northern Zhejiang
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