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Aero-anion ecological efficiency of 13 tree species in Zhejiang Province
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Abstract: To provide a theoretical basis for choosing suitable tree species for urban afforestation, diurnal
variation of the aero-anion concentration surrounding 13 different stand types (Sapindus mulorossi, Michelia
maudiae , Michelia chapensis, Elaeocarpus sylvestris, Cinnamomum camphora, Magnolia grandiflora, Acer
palmatum * Atropurpureu’ , Dendronenthamia japonica var. chinensis, Osmanthus fragrans, Koelrenteria
paniculata, Prunus serrulata-Buxus sinica, Magnolia denudata-Buxus sinica, and Liquidambar formosana) in
the nursery of Xincheng Town, Jiaxing City in Zhejiang Province was compared by LSD and studied using a
correlation analysis with environmental factors and characteristic of plant communities. Results showed that a-
mong the 13 stand types, a mixed plantation of Prunus serrulata with Buxus sinica (822 particle-cm™) and a
pure plantation of Acer palmatum * Atropurpureu’ (743 particle-cm™) had higher aero-anion concentrations
with Koelreuteria paniculata (533 particle-cm™) and Sapindus mukorossi (532 particle-cm™) pure plantations
having lower concentrations. A multilayer tree-shrub structure had the highest aero-anion concentration (751
particle-cm™) followed by shrubs (700 particle-cm™) then trees (622 particle-cm™). According to the 6 : 00 to
18 : 00 diurnal variation curves, the aero-anion concentration tended to peak at 10 : 00 and with an another
general increase from 16 : 00 to 18 : 00. The correlation analysis showed a strong significant, positive correla-
tion between aero-anion concentration and relative humidity (P<<0.01, r = 0.473); a strong significant, nega-
tive correlation for aero-anion concentration and temperature (P<<0.01, r = — 0.504); a significant negative
correlation between aero-anion concentration and ultraviolet radiation intensity (P<<0.05, r = — 0.305); and

a significant positive correlation for aero-anion concentration and planting density (P<<0.05, r = 0.648). The
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plant communities were able to improve the aero-anion concentration of mini-surrounding. [Ch, 2 fig. 5 tab.
14 ref. ]
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Table 1 Characteristics of 13 plant communities
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v AB A /% B 5 /m B A% Jem %5 B/ (B - m2)
L1 M T Sapindus munorossi HRTRAM 80 60 972 0.25
L2 R & % Michelia maudiae HZ AR 60 5.0 6.96 1.00
L3 IRE &K Michelia chapensis HZ AR 60 5.5 10.34 0.44
L4 #E3% Elaeocarpus decipiens 2T AR 50 6.0 13.60 0.25
L5 H&# Cinnamomum camphora TR AR 80 6.5 16.50 0.25
L6 & % Magnolia grandiflora HZ e AR 80 4.0 8.60 0.44
L7 LW Acer palmatum * Atropurpureu’ B2 A 90 15 330 1.00
L8 VUIEAE Dendrobenthamia japonica var. chinensis BB 90 2.0 1.00
L9 H:AE Osmanthus fragrans LN N 40 25 0.44
L10 # 148H Koelreuteria paniculata HETRAM 60 45 618 0.50
L11 #E4E Ceranus serrulata-’N't ¥4 Buxus sinica var. parvifolia TR S 2R A 70 4.0 8.30 1.00
L12 HE % Magnolia denudata-/IN 8 ¥ Buxus sinica var. parvifolia TRHER RIRZH 80 4.0 4.26 1.00
L13 M Liquidambar formosana R TR A 70 50 938 027
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1. #EAE Ceranus serrulata-/NV ¥4 Buxus sinica var. parvifolia; 2. 2L# Acer palmatum —* At-
ropurpureu’ ; 3. H K 2% Magnolia denudata-’N 845 ; 4. ¥:3¢ Elaeocarpus decipienss; 5. MU
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Liquidambar formosana; 11. ¥ Cinnamonum camphora; 12. # (I ZEW Koelreuteria panicu-
lata; 13. JCRF Sapindus munorossi; 14. 25 H#li

B 1 FRREMARSEAR ST RENZFEZF

Figure 1 Notability difference of aero-anion concentrations in different tree species
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Figure 2 Diurnal change of aero-anion concentrations
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Table 2 Correlativity of aero-anion concentrations with other
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Table 4  Covariance of tree species and density

ii YHM AmE % R %ﬁf
A 72 020.980 3 24 006.993 19.538 0.000
Elia 41.073 1 41.073 0.033 0.859
2k 35390.177 2 17 695.088 14.401 0.002
22 11 058.327 9 1 228.703

Pl *R*=0.867,
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Table 5 LSD multiple comparisons of aero-anion concentration

in different tree species

AT EUAHT B
%g;; %Esz THER FME BEHER
rh ik 3 41 95.537  30.705 0.012
1o e A
M BEZH 213.160 41.044 0.001
EWRIEH - 95537 30.705 0.012
ik i 41
RV i 41 117.623  26.372 0.002
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