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Sulfur Dioxide Absorption and Accumulation Capacity of 9 Common
Urban Greening Tree Species in Beijing

WANG Rong-xin, XIN Xue-bing, PEI Shun-xiang, GUO Jia, WU Di
(Forestry Experiment Center of North China, Chinese Academy of Forestry, Beijing 102300, China)

Abstract ; [ Objective ] To choose the ideal greening species for Beijing by evaluating the sulfur dioxide absorption
and accumulation capacity of 9 common urban greening tree Species in Beijing, and to provide scientific basis for
structure optimization of urban greening in the future. [ Method ] BaSO,turbidimetry was used to determine the sul-
fur contents in the sample leaves under different pollutant conditions. Then the relative sulfur absorption capacity
and average contaminative index were calculated to evaluate the sulfur dioxide absorption and accumulation capaci-
ty. By comparing the dissimilarity, the ideal greening species were screened out. [ Result] (1) There is significant
difference in sulfur contents and relative sulfur absorption capacity among species under different pollutant condi-
tions. The capacity is positively correlated with the pollution levels. (2) There are obvious differences in sulfur di-
oxide absorption and accumulation capacity among the 9 species under same pollutant conditions. It is proved that

Salix matsudana is the best (the average relative sulfur absorption capacity is 2.38 mg » g~

and the average con-
taminative index is 2.23) , followed by Sophora japonica (the average relative sulfur absorption capacity is 1. 18 mg
- ¢ " and the average contaminative index is 2. 09) , Ailanthus altissima, Cotinus coggygria, Populus tomentosa

and Acer mono are the medium, and Ulmus pumila, Platycladus orientalis and Pinus tabuliformis are poorer. [ Con-
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clusion | Salix matsudana and Sophora japonica could be the ideal species for urban greening in Beijing.

Keywords : sulfur dioxide, greening tree species; sulfur content; relative sulfur absorption capacity; absorption ca-

pacity ; accumulation capacity; Beijing
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Table 1 Basic situation of the tested species

H: KRB Growth status

sz(is Lillfeﬂu;rign Wg/m Mgt/ em
Height DBH

MAE Platycladus orientalis WEaAFAR  8+1.62 9+2.13
JMAS Pinus tabulaeformis WERAR  10+2.16 16 +1.24
it Ulmus pumila IR AR 8+1.72 9+1.62
[E[ 48 Sophora japonica VI IR AR 7+1.54 13 +£2.13
FEH4 Populus tomentosa A 12+1.23 14 +2.08
M) Salix matsudana EIHTRAR 7+1.86 15+1.86
B Ailanthus altissima VIR A 5+1.35 9+1.52
TR Cotinus coggygria VEH/NEAR  3+1.12 5+1.46
{4 AW, Acer mono VEHFRAR  7+0.97 7+£1.21
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Table 2 Comparison of leaf sulfur contents between 9 species from different polluted areas in Beijing

i F i & Leaf sulfur contents/(mg - g=')

e TR TS B R AT
Heavily polluted area Moderately polluted area Lightly polluted area CK plots
fAA Platycladus orientalis 1.52 £0.03hA 1.23 £0.01hB 1.03 £0.02iC 0.79 +£0.01hD
JHIAR Pinus tabulaeformis 1.77 £0.02fA 1.39 0. 04fB 1.08 £0.01hC 0.92 £0.01eC
it Ulmus pumila 1.73 £0.03fA 1.32 +0.05gB 1.16 £0.02fC 0.97 £0.01dD
[E#L Sophora japonica 3.15 +£0.01bA 1.95 £0.01bA 1.68 +0.02bB 1.08 £0.01cC
B H4 Populus tomentosa 2.46 £0.01cA 1.83 +0.01cB 1.42 +0.01cC 1.15 £0.04bD
B4 Salix matsudana 6.98 +0.03aA 3.27 +0.02aB 2.67 £0.01aC 1.93 £0.02aD
B Ailanthus altissima 2.01 £0.04dA 1.49 £0.03dB 1.28 £0.01dC 0.84 £0.03gD
HHT Cotinus coggygria 1.95 £0.01eA 1.51 £0.05dB 1.21 £0.03eC 0.88 +0.01{D
£ A, Acer mono 1.68 +£0.02gA 1.43 +0.01eB 1.13 £0.01¢C 0.83 +0.02gD
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Table 3 Comparison of leaf sulfur capacity and average pollution index between 9 species from different polluted areas

FEX 4% 2 Sulfur absorption capacity/ (mg - g~ 1)

E 7 725 EL AR D= AT
RFh FERRK K BRI TP RE S W A S e L
Species . . Average sulfur capacity ™
Heavily polluted area Moderately polluted area Lightly polluted area
i Platycladus orientalis 0.73gA 0.44fB 0.24¢C 0.47 1.59
IS Pinus tabulaeformis 0. 85fA 0.47eB 0.16iC 0.49 1.54
Kt Ulmus pumila 0.76gA 0.35¢B 0.19hB 0.43 1.45
[E[ 44 Sophora japonica 2.07bA 0.87hB 0.60bC 1.18 2.09
EHY Populus tomentosa 1.31cA 0.68cB 0.27fC 0.75 1.66
M) Salix matsudana 5.05aA 1.34aB 0.74aC 2.38 2.23
EL¥E Ailanthus altissima 1.17dA 0.65cB 0.44cC 0.75 1.90
T Cotinus coggygria 1.07eA 0.63cB 0.33dC 0.68 1.77
{4 AR M Acer mono 0.85fA 0.60dB 0.30eC 0.58 1.70
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Fig.2  Cluster analysis of leaf sulfur absorption capacity and average

pollution index between 9 species
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Table 4 Variance analysis of leaf sulfur capacity and average pollution index between 9 species from different polluted areas

AR WA i Average sulfur capacity

PSR AR TV

I DF ¥y F p I A DF ¥7 F P
2 H] 37.601 2 18.801 27.455 0.000 6.863 2 3.432 3.470 0.047
N 16.434 24 0. 685 23.733 24 0.989
B 54.036 26 30.596 26
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Table 5 Variance analysis of the classification

AR S IR S-S5 AE R WA R REE S5
Variation Average sulfur capacity ™
source DF SS MS F DF SS MS F Fo.o1
YNGEE 4 3 3.01 1.00 250 3 0.49 0.16 20 12.1
R 5 0.02 0.004 0.04 0.008
B S 8 3.03 8 0.53
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