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Abstract: [ Objective | To analyze the difference in dust retention capacity of main greening tree species
on ordinary highways in Fuzhou and the influence of leaf surface microstructure on dust retention capacity,
which can provide data support and guidance for the selection of fine dust retaining plants and the optimization
of highway green belt in Fuzhou City, and provide certain reference basis for the construction of ecological city.
[ Method | Fuzhou City in Southeast Coastal Hilly Area was taken as the research area, and the 10 main green-
ing plants for ordinary highway greening in Fuzhou City were taken as the research object.The leaf surface mi-
crostructure of the 10 tree species was observed and compared by scanning electron microscope, and the mass
and distribution characteristics of particles of different particle sizes retained per unit area were measured in
four seasons.[ Result ] (1) The retention of dust and suspended particulate matter in most of the 10 greening tree
species was spring>summer>autumn>winter. There were significant (P<0.05) differences in the retention effects
of different tree species on atmospheric particles.On the whole, the dust retention capacity of Sophora xanthan-
tha was the strongest, and both the dust retention capacity and retention amount of particles of different particle
sizes were significantly (P<0.05)higher than those of other tree species.The dust retention capacity of Termina-
lia neotaliala Capuron was also strong.In addition, Lagerstroemia indica L.had stronger retention capacity for
dust, TSP and PM10, Prunus cerasifera Ehrhar f.had stronger retention capacity for TSP, PM10 and PM2.5, and
Ficus microcarca Linn.f.had stronger retention capacity for dust.But Cinnamomum camphora (L.) Presl., Ceiba
speciosa St. Hih. and Erythrina crista—galli Linn. Had the weakest dust-retaining ability. (2) The proportion of
PM2.5 and PM10 in TSP in the suspended particles in leaves of each tree species were 31.24%-72.71% and
50.27%—-89.15% , respectively. The experimental tree species had a better retention effect on atmospheric fine
particles. (3) There was no significant (P>0.05) correlation between stomatal size, density and retention capaci-
ty, but the tree species with more structures on the leaf surface, such as epidermis, folds, grooves, and protru-
sions, had stronger dust retention capacity.[Conclusion]Therefore ,tree species with strong dust retention capac-
ity and good ornamental value should be selected when constructing highway green belt with ecological city as
the goal. Deciduous tree species (eg. Sophora xanthantha, Lagerstroemia indica L.and Prunus cerasifera Ehrhar
f.)and evergreen tree species(eg. Terminalia neotaliala Capuron and Ficus microcarca Linn. f.)should be consid-
ered for matching.
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Tab.1 Basic information of 10 greening plants

P Fh ﬂ A A e ST RN
Number Plant species Families  Life forms Leaf shape Mature leaf size
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iy b iAD y 7|
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7S =< 1 Rk A T T K 4~8 cm,
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figi - WLk . ’ K 6~12 cm,
) ek B
4 Cinnamomum camphom(L. )Presl. i TR IRk IE 8 2.5~5.5 cm
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> L i 3~ 7|
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) LEE W51 5 )
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1: Michelia alba DC;2: Bauhinia purpurea Linn.; 3 : Ficus microcarca Linn. {.;4: Cinnamomum camphora(L.) Presl.; 5 : Ceiba
speciosa St. Hih.; 6: Terminalia neotaliala Capuron;7: Erythrina crista—galli Linn.; 8 : Prunus cerasifera Ehrhar .59 : Sophora xan-
thantha; 10: Lagerstroemia indica L. Different lowercase letters(a,b)indicate significant differences of dust retention among differ-
ent plants(P<0.05).
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Fig.1  Dust retention per unit leaf area of different tree species in different seasons
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1: Michelia alba DC;2: Bauhinia purpurea Linn.;3: Ficus microcarca Linn. f.;4 : Cinnamomum camphora(1.) Presl.; 5 : Ceiba

speciosa St. Hih.; 6: Terminalia neotaliala Capuron;7: Erythrina crista=galli Linn.; 8 : Prunus cerasifera Ehrhar f.;9 : Sophora xan-
thantha; 10: Lagerstroemia indica 1.. The different uppercase letters indicate that there is a significant (P<0.05) difference in par-
ticulate retention of different sizes in the same tree species , and the different lowercase letters indicate that there is a significant (P

<0.05 ) difference in particulate retention of the same size in different tree species.
B2 AS[EZ T AR S A7 i DA TSP PM10  PM2.5 iff A 4

Fig.2 TSP.PM10.PM2.5 retention amount per unit leaf area of different tree species in different seasons
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L:Michelia alba DC;2:Bauhinia purpurea Linn.;3: Ficus microcarca Linn. f.;4: Cinnamomum camphora(L.)Presl.;5: Ceiba spe-

ctosa St. Hih.; 6: Terminalia neotaliala Capuron;7: Erythrina crista—galli Linn.; 8: Prunus cerasifera Ehrhar {.;9: Sophora xanthan-
tha;10:Lagerstroemia indica L. Different lowercase letters(a,b)indicate significant differences among different plants(P<0.05).
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Fig.3 Dust retention and particulate matter composition per unit leaf area of different tree species
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AB 15 .

21N B

AT AR T4 R Dust retention amount per unit leaf area A T TSP B B TSP retention amount per unit leaf area

A AR Erythrina crista-galli Linn. ML Sophora xanthantha C. Y. Ma
FEN 5+ AN Ceiba speciosa St.Hih.

¥ # Fieus microcarca Linn.f.

T Cinnamomum camphora (L.)Presl. XS 54l Erythrina crista-galli Linn.

E-ZF Prunus cerasifera Ehrhar f.

I: 1% Michelia alba DC

£ 1 Bauhinia purpurea Linn. 2% Michelia alba DC
BEME Sophora xanthantha C. Y. Ma EBFE Bauhinia purpurea Linn.

FrHE Cinnamomum camphora (L.)Presl.
FEWH AN Ceiba speciosa St.Hih.

sINHMEAZ Terminalia neotaliala Capuron WM Terminalia neotaliala Capuron

FE® Ficus microcarca Linn.f. S8-2E Prunus cerasifera Ehrhar f.

4 Lagerstroemia indica L. SR9 Lagerstroemia indica L.

B T APM1 07 7 B PM 10 retention amount per unit leaf area FAL{ H- TR AR PM2.53 8 &t PM2.5 retention amount per unit leaf area
#1eH Sophora xanthantha C. Y. Ma AL Sophora xanthantha C. Y. Ma
#8544 Ficus microcarca Linn.f. X 56 i Erythrina crista-galli Linn.
A&7t #ll#i Erythrina crista-galli Linn. 41_7[ i Cinnamomum camphora (L.)Presl.
FHE Cinnamomum camphora (L.)Presl. ] NI AN Ceiba speciosa St.Hih.
AN Ceiba speciosa St.Hih. 40 Lagerstroemia indica L.

“ERE R Bauhinia purpurea Linn.

2£85 W Bauhinia purpurea Linn. ¥4 Ficus microcarca Linn.f.

2 Prunus cerasifera Ehrhar f. E 2% Michelia alba DC

|: H *% Michelia alba DC 4‘;
4|_—‘: IR Remitnalianecidlialy Capuron |:‘: NI Terminalia neotaliala Capuron

SR Lagerstroemia indica L.
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Fig.4 Cluster analysis on dust retention ability of 10 greening tree species

SRHZE Prunus cerasifera Ehrhar f.
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Tab.2 Leaf surface microstructure of 10 greening plants

M bR ERE R TR
|e2=] Characteristics of leaf upper surface Characteristics of leaf lower surface
Number SD/500  KEE AN SD/500  EKEE  R4EEH
SL/pm SW/pm SL/pm SW/pwm
times—vision Trichome Fold structure times—vision Trichome Fold structure
i it
1 0 0 0 b 7 12.60+1.82  6.40+0.89 20.60+1.95 b
FEE
R _—
- " wEE
2 9.50+1.00 5.72+1.38 6.80+1.48 JFT, HIDRTGE  3.80£1.10 0.9420.15 6.20x1.30 L d INUINE]
v EAGE
W R A
3 0 0 0 ! " 32.80+1.92 28.00+4.06 13.80+2.39 g "
4 0 0 0 " G 25.60+£3.21 22.70+0.84 12.60+1.52 o R e
VB iR

i AL AN

5 0 0 0 Jx ¥ 17.10£3.09  6.60+1.52 12.80+3.19
MOE  WRARS
7 I Vh X
6 12.20+2.08 9.00+1.06 22.60+2.88 ¥ W{ﬁm‘*’ 0 0 0 Jx &
S RE

3 NS

BB R -
7 13.20£1.10  6.40+0.96  2.40+0.55 7o - 18.20£2.28  7.50+1.27 15.00+3.16 Jr— ASHI TS
e FAR 43115
AT IR

BAETATIR e
R R AR
8 0 0 0 x C15.4042.25 12.70+1.96 24.60+3.58 J (TN k)

R4, A )
T MR
" SRR
) A A wHEFI R
W HEHE ‘ - A ‘
9 11.20+0.84 7.10£2.16  7.00+1.58 ) MU HeR  9.30£1.10  5.10+0.96 18.60+4.04 SSWIUNZIES N
s B A H] FRBRASFLI]

10 0 0 0 J o 13.40£1.52 6.60+1.56 32.40+3.36 G —_
KT R
PRANEE 4 1| 41 S A

Lofd 2252 R B 53 4 5 4 35 5 SE T S A 5 6 /AN 7 - XS UA 5 8 - 2822 ;9. B AR 5 10: 5544 SL ALK
BE s SW ALY ;SD: RALE B

1: Michelia alba DC;2: Bauhinia purpurea Linn.; 3 : Ficus microcarca Linn.f.;4 : Cinnamomum camphora (L.)Presl.; 5 : Ceiba
speciosa St. Hih.; 6: Terminalia neotaliala Capuron;7: Erythrina crista—galli Linn.; 8 : Prunus cerasifera Ehrhar f.;9: Sophora xan-

thantha ;10 : Lagerstroemia indica L.;SL: Stomatal length ; SW : Stomatal length ; SD : Stomatal density.
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2 o MR R 2T S A S AR BE AR M AL SRR LS 5 42 B UEAT Pearson
FARIIHT (R 3) 0 SRR, LS B R E SR ) S5 i A2 BE ) fig b (oo I T AR 22 1 A TSP
PM10 ., PM2.5 #if B ) Z [A] R GA B PEAR G . DAL, IR bR 2 A F LR/ INRI s BE AN SRl A2 E )
4 F2 LR R B Wi 2R BB T AT RESZ 1T A48 K B A S A A5 A8 A AR
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/£
Y,

: S 8 ). N | /7
15KV X1, 10pm 10 40 SEI 15KV X1,000  10pm 1040 SEI 15KV X1,000  10pm 10 40 SEI X 1040 SEI

t 2 s -z 4
- i e M J = g

15KV X1,000 10pm 10 40 SE1 15KV X1,000 wum 1540 SEI 15k\‘l’ 7x1.ooo 10pm 1040‘SEI ] . 10pm 0940 SEI
ab: e d: BB e £ A g he B 1 EI AR s kLo /TR s m o0 SS TR 5 0. p T2 q e BEAEME ;5
S A e BRI b R 3R IA

1: Michelia alba DC;?2: Bauhinia purpurea Linn.;3: Ficus microcarca Linn.f.;4: Cinnamomum camphora(L.) Presl.; 5 : Ceiba

speciosa St.Hih.; 6: Terminalia neotaliala Capuron;7: Erythrina crista—galli Linn.; 8 : Prunus cerasifera Ehrhar f.;9: Sophora xan-

thantha ;10 : Lagerstroemia indica L.;a: Leaf upper surface ; b: Leaf lower surface.
KI5 10 MG AL AR i I 3R RS A A H R SR R

Fig.5 The SEM images of particulate matter structure on leaf surface of 10 greening plants
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Tab.3 Correlation between stomatal parameter and dust retention capacity of plants

SLU SWU SDhU SLL SWL SDL MD MTSP MPM10 MPM2.5
SLU 1 0.979" 0.688" -0.580 -0.570 -0.519 0.097 0.418 0.310 0.367
SWU 1 0.814" -0.661"  -0.600 -0.580 0.161 0.481 0.391 0.471
SDU 1 -0.711"  -0.536 -0.676" 0.173 0.357 0.363 0.490
SLL 1 0.934" 0.279 0.071 -0.457 -0.470 -0.495
SWL 1 0.166 0.127  -0.355 -0.354 -0.361
SDL 1 0.293 0.167 0.268 0.085
MD 1 0.701" 0.703" 0.704"
MTSP 1 0.966" 0.956"
MPM10 1 0.973"
MPM2.5 1

#:P<0.05;%*: P<0.01;SLU: F3RECSALKIE ;SWU: ERECRALTENE ;SDU: ERECALHE ;SLL: FREALKE;
SWL: TR BALIEE s SDL: T R B SALE L s MD « S {37 I [T AR 2B 45k s MTSP » B I [T B TSP ¥ BBk s MPMULO : B4 I T
BUPMI10 i B fit s MPM2.5 - B0 I [T B PM2.5 i B 42k

*:P<0.05;**: P<0.01; SLU: Stomata length of upper epidermis; SWU : Stomata width of upper epidermis; SDU : Stomata den-
sity of upper epidermis; SLL: Stomata length of lower epidermis; SWL: Stomata width of lower epidermis; SDL: Stomata density of
lower epidermis; MD: Dust retention per unit leaf area; MTSP: TSP retention per unit leaf area; MPM10: PM10 retention per unit
leaf area; MPM2.5: PM2.5 retention per unit leaf area.

[vd] — A Fofr o AS TR A4S 8 R0 40 ) s B e R 22 5 ELAS TR o e i) — Sz 422 SRS 400 P e P
WRI 25 AN A B A 10 Fh 2220 | SRR TC I8 2 Xk A 8 2 B PR UKL ) 11 1 242 i
F1¥ 535 (P<0.05) i T H AR Ff 5 S2 A A/ NG AT 2 i 43 B HEZE 55 2 RN 4457, X TSP B3 B8 40 5]
HELESE 4 VS 247, 3 BRI 2 RIS V7 SO 0 1)y B 8 350050 5 B R XA 2 Pty P B D HEZESE 3407
EX TSP PM10 ., PM2.5 [ B BE J1 4555 o DR ICABL 0 I s B A0 24 R B V2 00 40 1) B ) O R 98 42— 3K
Xof AN [l A2 OB ) A i B8 205 SR A2 B o e 1T A AL R B IR S T2 ORISR R RIS R R .
MBI 5% 5 BT 52 45 SR S5 ARSI, 5 0 6 R4 L) T 24 i B4 TSP A1 PM10 9 RE 1 3855 {H i B PM2.5
(R RE 185058 5 B 2 4500 e PRAT AR K S5 AE AN Y PM2.5 il B3 B 25 ORI 0 (EL 2T AR (i 2b B AU A AR
B —2f . PM10 222l <AL JAER MRS L G0 B SR S5 M F At v 3R, ELI BA RUR A 5 22 KU 5%
M), 55 R R 5 TRLAR K 10 wm 9 50 4 2 250 2o R i BEL 4 A EE ) VR OB Bt | I, 5 32 R W
(14 5 M TG IR P67, DRI, A | 8 A A5 I e 2 T RELRS )RS T B A0 SO 0 1 BE T EEAR AR | P s A
Jr FT-E AR AR R . AR SEE0 % I 10 P ek AR L B B R R, AR B0RE ) (PMLO) BT 5 Y
o4 s, Bt T 50% , B T ik 5] 89.15% ; PM2.5 BT o5 B L 488 70 (31.24%~72.71%) . A5 FHE49%F
A 5L 4 R SR A A ) SEATRIF ST e AR 0 I 2 e A A 400 ) B8 4 LRy 68.24% 5 X RS 25 PRI 5 2 R
) I W T 1) 4 s ) 5k L 481038 21 989% LA I 5 T 3R A A 9 435 S v PMILO (5 TSP J5t it 73 21
3.6%~33.9%. AN[EIHFFEAS H 0 285 58 7 Ak 22 5 0 JRL DR ] BB & ATF T IX BB 25 S5t 3 SO S 0RE ) 4 AN
[F]P00s Ak, SEBOAR P A b A [R] , JURE i P i 32 SRR v R TR AR 3 TR S A A s Y

A0 It 2 T T 5 ) R B X I R N AR R AR R R . B R WA M R RALE B RS S SR
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AGLEIFRAEMELBEE AR 9B % /N B KB R R 0B A B8, 285 A A Rt i 28 1 Fi 5% 151 ] A
K ILEACKLNT e T BCRLRE , A A% 5 190 E S ASFRE A, B K TR S R 4 e AL A R
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FERTA SEI R A o SRARAE L B R 2 i LA A 25 AN TR A 2 A i 24 U A i R DU ]
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