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Particulate matter adsorption and the main influencing
factors of five typical plants in Beijing
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Abstract: Five typical plants ( Buxus megisiophylla, Rosa chinensis, Amygdalus triloba,
Lagerstroemia indica, Parthenocissus quinquefolia) in Beijing were selected to examine the adsorption
ability for particulate matter and soluble ions by quantifying the leaf microstructure. The results
showed that adsorption ability for particulate matter was in the order of Parthenocissus quinquefolia >
Lagerstroemia indica > Amygdalus triloba > Rosa chinensis > Buxus megistophylla; for PM,_,, Rosa
chinensis > Amygdalus triloba > Lagersiroemia indica > Buxus megistophylla > Parthenocissus
quinquefolia; for PMy Buxus megistophylla > Rosa chinensis > Lagerstroemia indica > Amygdalus
triloba > Parthenocissus quinquefolia. Predominant chemical compositions were organic carbon
(34.24% ), inorganic carbon ( 33.45%), silicon ( 15.43%), sulphate ( 14. 18% ), chloride
(11.75% ) and nitrate ( 1. 45%) by ion chromatography, illustrating charactersitics of road

environment and secondary pollution. Leaf microstructure was observed using scanning electron

2016 4F 1 A 8 HUHF (Received ; January 8, 2016).
# EZMOLA FE AT L RHIFE T (201304301 ) ¥ B

Supported by the Forestry Public Welfare Project of China (201304301).
w o+ HINBR R A, Tel :010-62336624 , E-mail ; wangyunqishuibao@ bjfu.edu.cn

Corresponding author, Tel:010-62336624 , E-mail : wangyunqishuibao@ bjfu.edu.cn



8 1 PERT BT A AL HUTT 5 A RO Wty AR R A e 2 e PR 1691

microscopy. Parthenocissus quinquefolia and Lagersiroemia indica with groove on leaf surface had
stronger dust-retention abilities, Buxus megistophylla with high stomatal density had stronger
capability of adsorbing fine particulate matters, which explains the differences in the ability of
adsorbing particulate matter between trees in a certain extent. During the study period, the particles
amounts retained on five plants leaves showed an increasing trend. Rainfall removed particulate
matter on leaf surface significantly ,but had little influence to PM_,, and PM; on leaf surface.

Keywords : Beijing, typical plant, dust-retention abilities, scanning electron microscope.
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1 #E5S 7 ( Materials and methods)
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Table 1 Morphological characteristics of five plants
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Plant Family name Morphological feature

Kit#1 TFF HEARDUNEA, 5 0.6—2.2 m, 912 5 om; M55 BTol0H 455, S0 TE A [0k 5l
Buxus megistophylla KFLR AT TE LA B P T |G Mk 2 4%

ARBHEA /ML, TR, o EAR 5 /e it e, /0 i8] B (8 | 41
IR SR BT SO AN BT | 30 AT ML 147 , T TR P R B BT T Dk ARl
BT MK 5—7 X5, BT H4 ANBTS8 28

b

Parthenocissus quinquefolia

Az R BT HEAR W 1—2 my /N 3—5, A BUER G, T T G E ; #E RHE
Rosa chinensis el A AR A TR 43 B A A IR G E A IR E.
s VEMREAR SN, BTk 7 g AR ol B XA 4R, 19 [ | e [

ERIEZES BB, K 2.5—7 em, 5 1.5—4 em, TUR R DR , 4 I i1, 3355
WA ST (B , JoB BT i P A R .
JaAs B R AR — AR A A BRI AR s SER DT A, K 2—
P 6 cm, 9% 1.5—3 cm  SEsmAiiioR, o 3 2, AL FEBIE , I H i L Bl L
T, FHEHERT, HLE A A E

Lagerstroemia indica
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Amygdalus triloba =
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BEIHET RO MR A LR SRR T 0K BEHLEII 5 mmx5 mm 4 i, U B35 7EAE
£ 1, 1 H 52 S-3400N 940 L ¥ Al B, 76 3 24 B BORAR BT (1000 A, 500 47%) , Bl AL G HCHL 067 1 A
(0.1 mmx0.1 mm) XF i F (9 1E R ESALECE (s) SALPHBERE(d, wm) B (h) MR R
(F, ) #EAT S0, EARDUAE 10 K.
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2 5 59718 (Results and discussion)
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Fig.1 Accumulation of different size particulates per unit leaf area by different plants
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R (3R 3) , A HBER X TSP AYBH AR BE 77 HeAsea , 5 i AR, X S0k 4 422 A0 FH B A .
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Table 2 Ion content of particulate matter
AR EL Sulphate F ALY Chloride A2 %L Nitrate
- P P P
iﬁljﬁm( = Coitit/ AsIE Coztit/ AL Coitit/ AL
(pgrem™) et (pgrem™) et (pgeem™) et
T -4 Amygdalus triloba 0.5604 14.47%+0.1%hb 0.3492 9.02%+0.5%¢e 0.056 1.45%+0.32%b
LB Lagerstroemia indica 1.1323 14.20%+0.21¢c 1.3538 16.98%+1.1%a 0.1313 1.65%+0.21%a
FLM M5 Parthenocissus quinquefolia 0.8562 10.98%+3.12d 0.6321 8.10%+2.2%d 0.1031 1.32%+0.34%d
HZ% Rosa chinensis ND. ND. 0.4697 ND. 0.0571 1.39%+0.45%¢c
K645 Buxus megistophylla 1.0904 17.07%+4.0%a 0.8442 13.21%+1.6%hb 0.0915 1.43%hb
F-HI{H Mean 0.9098 14.18% 0.7298 11.75% 0.0878 1.45%
H LK Organic carbon TeHLE Inorganic carbon 41 Silicon
- P P P
I’Elj@m( " Coitit/ AL Coztit/ AL Coitit/ AL
(pgrem™) et (pgrem™) et (pgrem™) et

4§ Amygdalus triloba 1.1639 30.06%+1.0%¢c 1.2501 32.28%+2.1%¢ 0.4311 11.13%+0.12%e
LB Lagerstroemia indica 2.6256 32.93%+0.56%hb 1.559 19.55%+0.21%e 1.1487 14.41%+0.51b
FLM M5 Parthenocissus quinquefolia 1.3896 17.82%+0.89%e 3.7206 47.71%+0.32%a 0.8965 11.50%+0.63d
HZ% Rosa chinensis 2.6256 63.96%+0.95%a 1.559 37.98%+0.45%b 1.1487 27.98%+0.46a
K645 Buxus megistophylla 1.6884 26.43%+1.2%d 1.8994 29.73%+0.23%d 0.7738 12.11%+1.0%c
S-HI{H Mean 1.8986 34.24% 1.9976 33.45% 0.8798 15.43%

. ND FREKHND., not detected.

HIPE 2 W] 1,5 R it A 2o DL b S g4 B i SR ORBORL ) LT R vt X ABORL A D
WEE  BLAZ SRy A —E B AT R X B4 R R T, M I B SR 1 AN AL R
FL R AR A = BEL A A0 O A 5 i T AROK , 36 1 B 2 RS R 32 2 BEL TR ORI ). T 2 B 55 Y Y
], SR ARE B HIEAS A e fE ok BEL#E UKL 1) B ) HAT H 52 ey VAR 2H 4 AT LA i g
I MRS FE ke 1 S i 2R B VA A B i 4 B R AR BN B R A 2 MR A BRI
FHLI] PO S5 O AL AP 24 R 7 85, I - 0 sl 2 o A 25 00 D) EL 5 R IR 24 BB 7 IR0 A
RIRLBEBERF (K 3) , A F 5 R0 B0 M-I BOGHT , ey i A et 2 T (M1 AP, T 5 45 o v i
B THIAT R84 TADPR AL, T - i 0 0 8 8 0 B2 R T 580, 5 AP D 10K e BT W1 B B 5 A
AR , 5 A AL BRIy < R A > S i Al > 0 i i > A 2, ok #54
AL K i Y.
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Fig.2 Scanning electron micrographs of the five plants
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LR 14 I 2 T S5 28 400 55 T SRR RO T AR R ), S AR AR T B T 4 R — BN PR AR Y Y
TN 2 1 A M T R B AN ] R BB AN [ AR Wy s B MO 2 S A T2 B BN Yl i B o S o 2 AN
T A A UKL | YRR T R v i B UKL ) AR A L V) R R B RBA R) RORE ), T b R
AT A8 B8 BE I, DR TSP # W BAERE I 5, T 55 7 ik T B 48 58 B2/, B AR R AR B/ N
K ni A 2= AR I B A R BOE iR BE S8 B2 A AL R SR O B I A fE
I3, 5T ST, R EA 2 i BR MURLA I O 2 | W R T R AR T BRI URL ) s
B I LR R, R S 1 AR A {60 702 K Atk T ) B 35 1 B 5 A 3 i LR 5 AL 2 5
SER AT A AT PM,, 35 R A U P 2 RS

®3 HRIFFHE BT

Table 3 Analysis on characteristics of leaf surface

ity MEE | CRU T L TER e,
Plant Roughness of curface/ Leaf hair 1n Leaf hair jn Stoma qualjmy/ Stoma size/ pum
leaf surface 2 back/mm™2 total/mm™2 (4~mm™2)
KM Buxus megistophylla 1% 0 0 0 48.27+2.67 21.67%1.7
Wi Amygdalus triloba L 0 8.67+1.82 8.67+1.82 37.21+3.18 12.67£1.59
R Lagerstroemia indica = 0 2.02+0.96 2.02+0.96 45.36+3.02 10.12£0.86
HZ& Rosa chinensis (s 0 0 0 10.78+0.75 14.18+2.08
F-HUES Parthenocissus quinquefolia [ 0 0 0 22.54+2.57 16.27+1.18

2.4 IRy A G s ) AR AL RRAE

Kl 3 Sy 5 Y A Sc i AN R AR it R i B UKL (TSP (PM,_,, (PM,) 22 Abad F2. i 1 3 T, 5 Afdi
Pyt H E TSP PM,_, PM, B3 BA A 35 Sk 48 Xk TSP Ui (1 3 (a) ), 5 RS B0 F i
HITES 4 L (7 A vh)) AR, 31X 15 2014 4F 7 H W) BYSR ARG 56 , B TR AEDERI M A F A4 SR 4
R RIURE Py, i b B | 55 A A A T 2R R i A 43 SRR IR T 50.79% . 53.90%  41.43% |
29.08% ,28.93% , % 1 i B ik B K. 5 TSP AS[A] S , PM,_ o R PMSTE 5 FAE Y b B DTRR B 4 L3
T, ZESR B RN 5200 N AR R I BRI 3 X 5 PM_ o F1 PMRIAR /N, — B B 2 A6 i e s T AR #E
F TR S ) 45 R T R A K

i 50 ) PMs
§ 6o =T Y
& 26 N
=2 50 20 N
< = §
5 =5F N
2 40 8 N
g £ 4F N
= N
o 30 g N
b 237 N
R =2t N
£ £
g 10 E1f N
- _ =¥ - _ _ N :
0 1B ~HN N5 HN 0 N LR S S
Hir -l E Y0 Hebs AF RMHEK e %7 HrHE  AE ]
Amygdalus LagerstroemiaParthenocissus — Rosa Buxus Amygdalus Lagerstroemia Parthenocissus Rosa Buxus
triloba indica quinquefolia chinensis megistophylla triloba indica quinquefolia chinensis — megistophylla
10 (0 PMs
=
o -
5:,3 8 N %1kGroup 1
E 6 | B 452 Group 2
§ § B 453 Group 3
£ 4 § N %4kGroup 4
= N
3 N B %5KGroup 5
£ 2 N
£ N
0
HirAe 7 HbsR HE K
Amygdalus Lagerstroemia Parthenocissus Rosa Buxus
triloba indica quinquefolia chinensis  megistophylla

3 RIRHGII HHE RITRY (TSP PM o PM, ) ] 25k

Fig.3 Temporal characteristic of particulate matters stranded on different tree leaves (TSP, PM;_,,, PMy)
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3 758 ( Conclusion)

WFFEXTIE ST 5 LR ) ) A BE I HEAT T DA, - DAARL 400 3 1 465 ) R 1 55 0y 1 43 B s 22 g
F125 SR B TR T A SR (TSP PM,_,, PM,) BIZH AR HEAT 4007, LA b e i gk 2t
VRIS AR Z5EIT .

(1) A [FEIAEAI T F BEL FIURLA) Stk R 8 0 /NI AR Sy « ik b 568 > 58 7800 > A A > 2> R
1 5 s B8 TSP A RE ) R/INIUT Sy - o -Hb A > S8 30> M > ) 2> K 8647 5 W B3 PM_ I RiE ) K/ NIBUT
R 2 H 2= > Hi g > Sl > B > AU ML U PM IR BE ) KNI A« KB > A 22> 2585 > fi it
> T AR

(2) M LSOk 2 B KA MR -2 53 A LR (34.24% ) TEHLAR (33.45%) A% (15.43%) i
MR (14.18%) E ALY (11.75% ) FEFRER (1.45% ) , I8 B PR BT RRAEFN 035 YAk, 25 14 73 1Y)
SRR/ - SR > T g > K- 854> H 2> i i

(3) W ZRVA R 2% o5 5 e ity B8 JOURE ) PR AR | VA R 2 3 R Uiy P AR S AR AR I, YA 35 1 /N D) B
BEPPRIAR /N S FL BE R AR B8 A0S0 ) 10 i 0 .

(4) TEWFFT IR N, S Bl A i L i JBURE 0y iy B4 o S22 398 0 8 34 TSP 32 9 W o il 4 R B S i
PM,_ o Fil PM ZE 8RR RN A 5200 R AR F 80 BRI A 3, ZE 1 A DR e 346 .
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