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Abstract; In this study, we selected eighteen species of common street trees along main roads in Guangzhou Municipality to
observe and compare their leaf surface morphology using Scanning Electron Microscopy (SEM) , and to evaluate how the
contact angle of water droplet on leaf surfaces measured by goniometer influence the dust-retaining capability. It was found
that the maximum leaf dust-retaining capabilities per unit area of the eighteen species of trees 26 days after rainfall were
0.066—1.831g/m’, indicating significant differences (up to 27 times) among different trees. The plants with network
structure on leaf surface, having high stomatal density and large opening of stomata, such as Mangifera Indica, have strong
dust-retaining capability ; while those whose leaf surfaces are smooth and covered by epicuticular wax with stomata arranged
regularly without obvious undulation, such as Bauhinia blakeana, Swietenia mahogani, Lagerstroemia indica Linn. and

Scheffera arboricola, have poor dust-retaining capability. There was a significant negative relationship between leaf contact
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angle and dust-retaining capability (r=-0.614). Leaves with contact angle smaller than 90° demonstrate hydrophilicity.
Their maximum dust-retaining capabilities 26 days after rainfall ranged from 1.0 to 1. 831 g/m’. For leaves with rugged
morphological structure, hook or ridge-shaped rumple, prominence and stomata density ranging from 20 to 60, the measured
contact angles are smaller, making the contact area between leaf and dust larger. Therefore, it is not easy for dust on such
trees as Mangifera Indica, Bischofia Polycarpa and Ficus altissima Bl. , to detach from leaf surface and these species have a
strong dust-retaining capability. On the contrary, the special surface structure and hydrophobic wax of tree leaves with
larger contact angle, such as Alstonia scholaris, Chukrasia tabularis, Lagerstroemia indica Linn. , Scheffera arboricola and
Bauhinia blakeana, make it difficult for dust particles to attach to leaves, resulting in small dust-retaining capabilities of
less than 1.0g/m’. This study has shown that the wax content of surface foliage, stomata density and contact angle of leaves
are the three main factors controlling the dust-retaining capability. It is therefore advisable to consider choosing tree species
whose leaf surface morphology enhances dust-retaining capability for urban greening and thus to improve the environmental

effectiveness of urban vegetation.

Key Words: sireet trees; morphological structure of leaves; dust-retaining capability; contact angle; Guangzhou

Municipality
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Fig.1 Sampling sites of road in Guangzhou
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I

N,
a b
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Fig.2 Contacting states of water droplet on two typical plant leave surfaces
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PR KTERN 1.831 g/m’ AR, K 1.789 ¢/m*, M ILAEE =, 4 1.707 ¢/m”, Hir 242 i e/ N B A
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FOHHEFTLLE.(0.0267 g/g) o T AR B RA RN Z 53, SAEY) A I R AR R I i T AR
AN T8 WL /ve - PN (1 R i34 b e s g W W SR A5 21 A W 2 S R Sy TR AR Sy Nl D B ) T b b ¢
K AR LB T AR AT 2 T E R AR AR, ZEASIE ST v g R 21 A T R A KO TR L
JEE R 5y T e LR RN R I SR o R e E A AR /N RO R G B AR /N R 32 AN 1
T FR AN 5 E0a 5 ) AR ) SR TR F AN R L B T AR K, A, i P A R 4y, TR
EiE A R M EAREEARE . IR RIS RAE , B AR 2 & 5 B i AR A i S T b I A —
B, PR A I 2 T AR R M R A e 4 e ) — I T B A B R R T L SR T R A4 e S WA [ B i 2
pafsase: UL 7
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Table 1 Comparison on the dust-retention capability of major afforested plants in Guangzhou

B3 TR e

%ﬁl Unit area dust detention ﬁiuﬁﬁﬁ%\(ﬂ?i% /.g :F‘E:(%/;{:\‘% /(g/g)'
Species N Unifoliate dust detention Dry weight dust detention
/(g/m”)
TR (Mangifera Indica) 1.831(1) 0.0088(6) 0.0208(5)
H FHA ( Bischofia Polycarpa) 1.789(2) 0.0020(11) 0.0258(2)
15 LUAA ( Ficus altissima Bl ) 1.707(3) 0.0119(3) 0.0136(11)
T A% ( Ficus benjamina Linn. ) 1.616(4) 0.0010(16) 0.0220(4)
TEHI L1 ( Ormosia pinnata) 1.451(5) 0.0018(13) 0.0267(1)
INHHEA™ ( Terminalia mantaly) 1.401(6) 0.0029(10) 0.0197(7)
YHIH-H ( Ficus microcarpa) 1.202(7) 0.0004(17) 0.0109(12)
WKHFT ( Fagraea ceilanica) 1.147(8) 0.0035(9) 0.0075(14)
K5 ( Ficus virens var. sublanceolata)) 1.083(9) 0.0019(12) 0.0198(6)
A ( Bombax malabaricum DC. ) 1.050(10) 0.0091(5) 0.0149(9)
FIRR (Alstonia scholaris) 0.968(11) 0.0060(8) 0.0223(3)
k218 (Hibiscus rosa-sinensis) 0.778(12) 0.0016(15) 0.0146(10)
T ¥ A 2% (Magnolia soulangeana Soul. -Bod ) 0.767(13) 0.0094(4) 0.0073(15)
PR ( Chukrasia tabularis) 0.720(14) 0.0002(18) 0.0196(8)
LA B (Bauhinia blakeana) 0.529(15) 0.0491(1) 0.0100(13)
K4 4% ( Lagerstroemia indica Linn. ) 0.512(16) 0.0134(2) 0.0050(16)
RSB TE (Scheffera arboricola) 0.284(17) 0.0017(14) 0.0025(17)
BEAE O A (Swietenia mahogani) 0.066(18) 0.0075(7) 0.0007(18)

155 PR BCT N R RE T HERF (AREID)

3.2 MY SR SR R R

AR I PR T 2R RE 0 (3R 1), 4 il 32t Wi 2 R T s (R A o (2 2R BROR s LAY ) | A g —
RS (/NS AR AR RIS ORRR IR RAE ) | St A2 BE 1 055 B Rl CRRBR 2048 - B T M54
TS ERBRAE DA ) W R i A TR . 25 R, 3R 2 AT LAE L, Iril 13 AR Fef i o 2 T < £L
REAE, AT 43 B (P AR s ) AR (FEBHAR RS RAR RRA0) OB BE (/NS | 40 A R 3
Jie ) FTCHLNDE A (M50 L0 AL -1 T ARk AE oK) o RALE EETE 1—232 (/AT 400 1) YE FIN , Horp
ZTACF 05 A %3 B A KOl 232 A, RIHA (89) BRAE LA (76) (IR (51) IR 2, 3k AL IS ALE B e /N, UK
1A, TR R ALY B — > AR S5 44, 76 A PN A 1 F L, TER LR (8 3-1) s FEPHAR R B2 AR DA 28
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ST B (B 3-2) AR R BB TP, A OB S i B TRAR ke, o3 Bz B AR AAC, L IMTRE T £
JRZZ RS s R e e AL, B A @I R I i s T RH S8 B SR, 1t 22 PN ARG 1 (13-
3) s KA 2 B 1 BT 1) AR S, AN R BRI 0 (18] 3-4) 5 AR SFL R AR A7 0 A, 1 LA 450
AL SR (I 3-5) 5 IRBRIEAT 27 56 SO — 2 BYTEIE (18] 3-6) 5 M SR RG22 e 0 EL A 2 DL DR sl e K 119
TR 3-7,8) s BEAE DA TAL B BEBR HAE V-1, DO AR (18] 3-9) s SRBAE L LR, AL
Ji FEl B S A B B B0 (18] 3-10) 5 ZLAE i B R AT 45 B A se 0 JBUR (181 3-11) 5 /N =L
BUN,TALIF VBN (18] 3-12) 5 i L - R im0, R A7 W 2 A9 5 52, AL RO, AL e U RDE , G
R E (18 3-13) , BREMIZLAEF-IE P AT BB 5050, SRS A2, BRI EC, R ALY  HES1 L
Mo LA A RR A BEAT e URR IR 23 A )

K2 13 MELEHHESFLISE

Table 2 Surface characteristics of stomata in the thirteen afforested plants

L/ SAIES S AL (A~ ILEF 400 %)
Species Stomatal morphology Stoma dendity
(1) =3 ( Mangifera Indica) B 51

(2) EBHA ( Bischofia Polycarpa) N2 21

(3) & WL ( Ficus altissima BL.) B 19

(6) /NHREA" ( Terminalia mantaly) NG 5°

(7) 445 ( Ficus microcarpa) B RTE 17

(9) KM% ( Ficus virens var. sublanceolata) KB 89

(10) AH4 ( Bombax malabaricum DC. ) N2 15

(12) $: &1L ( Hibiscus rosa-sinensis ) [ 1

(14) Bk ( Chukrasia tabularis) N2 35
(15) ZLAE - 9 ( Bauhinia blakeana) T 232

(16) KM485% ( Lagerstroemia indica Linn. ) TCHLN 19

(17) ¥&2£ 7 ( Scheffera arboricola) B[R B 18

(18) BEAE Lo A& ( Swietenia mahogani) TeHLI 76

55 S LS A 2R S 5 + 78 1000 FEHLEF T

R A B 40 5 HEE R RE B DA G, i B HLRE R B et | R R B B AR o, KL%
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Fig.3 Scanning electron micrographs of micro-configurations of leaf stoma in thirteen plants
125 ( Mangifera Indica) ; (2) B FHA ( Bischofia Polycarpa) ; (3) 4145 ( Ficus microcarpa) ; (4) KI5 ( Ficus virens var. sublanceolata) 5 (5) AKf
(Bombax malabaricum DC. ) ; (6 ) BB ( Chukrasia tabularis) 5 (7) KM 484 ( Lagerstroemia indica Linn. ) ; (8) #G2E ¥ ( Scheffera arboricola) 5 (9)
WEAE LA ( Swietenia mahogani ) ; (10) $k 5 4E ( Hibiscus rosa-sinensis ) ; (11) 2L 46 £ B B ( Bauhinia blakeana) 5 (12) /N1~ ( Terminalia
mantaly) ; (13) & LU ( Ficus altissima B. )
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Table 3 Leaf characteristics and contact angle of eighteen species
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Fig. 4 Dust- capturing capacity and leaf contact angle on
adaxial surface

T 9 ( Mangifera Indica ) ; T Bl K ( Bischofia Polycarpa) ; 1 11 #4
( Ficus altissima Bl. ) ; M4 ( Ficus benjamina Linn. ) ; ¥ R 41 &
( Ormosia pinnata) ;/WW 17 ( Terminalia mantaly) ; 20 ¥ ( Ficus
microcarpa) 3 JK#] ( Fagraea ceilanica ) ; KW 45 ( Ficus virens var.
sublanceolata) ; KA ( Bombax malabaricum DC. ) ; 7428 ( Alstonia
scholaris) 5 ¥k 5& 46 ( Hibiscus rosa-sinensis ) ; —. 7% K 2% ( Magnolia
soulangeana Soul. -Bod) ; WK BE ( Chukrasia tabularis) ; 21 1€ - B H
( Bauhinia blakeana) ; KW 4844 ( Lagerstroemia indica Linn. ) ; RS2
T ( Scheffera arboricola) s MEAE 0> A ( Swietenia mahogani)

140 -
120 |- ] y=-13.750 + 97.871
R?=10.3383
o 100 |
T [ ]
2 » -
& %) 80 |- - '} u u
&2 - [ a
W3
£ & 60
Q
G
<
S 40
20 |+
0 I I I I
0 0.5 1.0 1.5 2.0
Wi
Dust amount/(g/m?)
Es5 #EYWHREFEESHEZEMANXER
Fig. 5 Correlations between leaf contact angle and dust-

capturing capability
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