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Dust- retention capability and leaf surface micromorphology of 15 broad-leaved

tree species in Wuhan
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Renpeng, WANG Zhengyang, YU Liusi
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Abstract: We selected 15 common broad-leaved tree species in Wuhan and quantified particles of different sizes (TSP,
PM PM

PM, ) per unit leaf area using a 3-layer membrane filtration method. To explore the influence of leaf surface

>10 2 10 2

micromorphology on dust-retention ability, the leaf surface micromorphology of the 15 tree species was observed by scanning
electron microscopy (SEM). The results showed that there were significant differences in dust retention per unit leaf area
among the 15 tree species (P < 0.05). The plants with the strongest dust-retention ability were Platanus acerifolia,
Osmanthus fragrans, and Photinia magnolia. In addition to, Ligusirum lucidum and Magnolia grandiflora had a strong
ability to retain PM ; and PM, ; on their leaves, respectively. Populus X canadensis had the weakest ability to retain TSP and

PM and Magnolia denudata had the weakest ability to retain PM ; and PM, ;. The ratio of PM, ; and PM ; mass per unit

>10 2
leaf area to total dust content ranged from 0.7% to 8.9% and from 3.6% to 33.9%, respectively. Micromorphological

observations of the leaf surfaces showed that rough, wrinkled leaves or a waxy layer on the leaves were conducive to the
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attachment of dust particles. The correlation analyses indicated that the amount of dust per unit leaf area was significantly
correlated with the width of the grooves on the leaf surface. The smaller the width of grooves on the upper and lower
surfaces, the more favorable the retention of fine particles (PM, ). The larger the width of grooves on the lower surface,
the more favorable the retention of total particles (TSP ). Therefore, the micromorphological structure of the leaf surface
(roughness, wax content, and groove width) are important factors in the dust-retention capability of greening tree species.
When urban greening is carried out in Wuhan to control atmospheric dust pollution, we suggest to choose tree species with a

strong dust-retention capability, such as P. acerifolia, O. fragrans, and P. magnolia.

Key Words: broad-leaved trees; atmospheric particulate matters; dust-retention capability ; leaf surface micromorphology ;

pollution control
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Fig.1 The amount of TSP, PM_,,, PM,, and PM, 5 on unit leaf area of 15 tree species
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Fig.2 Clustering analysis on dust detention ability of 15 tree species
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Fig.3 The SEM images of particulate matter morphology on leaf surface of 15 tree species
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Table 1 Leaf surface structure parameters of 15 tree species

TN/200 SD/500
) Fif fE L BT fis BT UTSP/ UPM, s/
Species of trees 200 times- 500 times- SL/pm SW/pum CWU/pm CWL/pm (g/m?) (g/m?)
vision vision

& C. camphora 0 66.40+£2.05 26.40+1.14 19.40+1.82 0 1.84+0.11 0.43+0.06 0.03+0.01
H:AE 0. fragrans 0 155.80+4.15 17.20+x1.64 10.80+1.48 0 1.35+0.12 1.29+0.16 0.05+0.01
£k P. serrulata 0 74.20+£3.28 19.20+0.84 18.20+1.64 0 1.47+0.15 1.68+0.11 0.06+0.01
JTEX M grandiflora 95.60+£8.02 31.60+2.44 34.38+1.34 32.16+2.70 0 2.23+0.27 0.53+0.10 0.05+0.01
ol L. lucidum 0 55.40+£2.70 24.83+0.84 14.47x1.14 10.15+4.04  3.34+1.72 0.83+0.12 0.04+0.01
AL E. sylvestris 12.20+£0.83 118.20+£4.20 12.52+0.17 8.24+0.13 0 6.23+1.30 0.63+0.05 0.02+0.01
B B. papyrifera 648.40+12.39 147.40+2.70  16.23+0.87 12.30+0.05 1.40+£0.10  1.92+0.34 0.39+0.03 0.02+0.01
IRBEE M. chapensis 0 119.60+£4.60 11.12+0.77 8.14+0.27 0 0 0.51+0.06 0.04+0.01
TERER AR P acerifolia 1.20+0.84 32.50+1.54 36.44+0.27 28.31+0.14 2.83+1.21 22.15+0.38 1.89+0.15 0.05+0.01
A5t K. paniculata 0.60+0.55 106.40+7.73 14.80+2.59 6.80+0.84 0.84+0.17 1.56+0.34 0.68+0.12 0.04+0.01
R G. biloba 0 32.40+£2.88 17.40+1.52 9.40+1.14 9.80+2.39  2.50+1.17 0.42+0.07 0.02+0.00
fi#% P. x canadensis 0 30.80+£2.28 25.60+1.14 13.25+0.84 6.43+1.14  2.74+0.66 0.24+0.02 0.02+0.00
£ M. denudata 7.80+0.84 32.60+3.65 20.00+1.41 6.06+1.10 12.40+1.82 17.20+£9.42 0.81+0.10 0.01+0.00
HAMERR C. serrulata var. 79.00£5.15  15.00+1.87  4.18£0.47 0 1.46:0.88  0.80£0.09  0.04:0.01
lannesiana

544 S. sebiferum 0 86.80+3.96 13.44+1.89 5.40+1.14 4.80+£0.84 11.40+3.58 0.42+0.06 0.03+0.01

TN ,%‘%EZ%?&% Trichome number of epidermis;SD ,‘F?‘%EZ%}L%’E Stomata density of lower epidennis;SL,%:fLng Stomata lenglh;SW,%}Lﬁ
J£ Stomata width; GWU, b VR SE B Groove width of upper epidemiS;CWL,‘F?‘%EZf@*ﬁﬁfg Groove width of lower epidermis ; UTSP ,${ﬁ -1 FR
TSP, Unifoliate TSP ; UPM, 5 , BA{3 [ F2 PM, 5 , Unifoliate PM, 5

K2 EYHRMENSHEHEENZEBEXE

Table 2 Correlation between microstructure characteristics of leaves surface and the dust retention ability

TN SD SL SW GWU GWL UTSP UPM, 5
TN 1 0.441 -0.006 0.216 -0.340 -0.196 -0.102 -0.122
SD 1 -0.723"* -0.538" -0.613" -0.392 -0.125 0.153
SL 1 0.899 ** 0.326 0.440 0.164 0.117
SW 1 0.067 0.285 0.043 0.369
GWU 1 0.372 0.315 -0.588 "
GWL 1 0.712"* -0.648 "
UTsp 1 0.730""
UPM, 5 1
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