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Research progress on the dust retention effect and physiological-
ecological response of Osmanthus fragrans

YANG Jianxin', GUO Shuailong', MA Changle'** | LI Rui', GAO Can', KANG Xinling', LI Fulong'

(1.College of Landscape Architecture and Horticulture Sciences, Southwest Forestry University , Kunming 650224, China;
2.Southwest Research Center for Engineering Technology of Landscape Architecture,
National Foresty and Grassland Administration, Kunming 650224, China)

Abstract: Vegetation effectively removes airborne particulate matter through “direct” and “indirect” pathways, each
with distinct mechanisms and processes. Osmanthus fragrans, one of the top ten traditional flowers in China, is widely
distributed in south of the Qinling Mountains across the subtropical regions. Research results indicate that this species
plays a significant role in mitigating atmospheric particulate pollution and improving air quality by retaining particulate
matter. We analyzed and summarized advancements in understanding the dust retention capacity of O. fragrans,
emphasizing key quantitative indicators such as dust retention per unit leaf area, per single leaf, and the ability to retain
particulates of various sizes. This study also explored spatiotemporal variations in dust retention and its impact on spectral
characteristics, morphological structure, and physiological ecology. Differences in dust retention among O. fragrans
varieties and habitats were attributed to genetic traits and environmental factors, including air pollution levels, leaf

morphology, leaf area, phyllotaxy, inclination angle and crown shape. Key findings include the following:
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(1) Correlation with environmental pollution. Dust retention per unit leaf area was positively correlated with the

background level of air pollution. (2) Influence of morphological traits: dust retention per single leaf was determined by

leaf morphology and environmental conditions, though no significant correlation was found between single-leaf area and

particulate retention capacity. (3) Plant-level variation. Total dust retention varied significantly among plants due to

differences in leaf area across growth stages, health conditions, and locations. (4) Particulate size specificity. Leaves

retained coarse particulates more effectively than fine ones, and dust retention showed predictable spatiotemporal

variation. Diurnal and seasonal trends aligned with fluctuations in airborne particulate matter, with species- and region-

specific saturation times. (5) Impact on leaf traits. Particulate retention altered leaf spectral characteristics, affecting

morphology, functional traits, and adsorption capacity. These changes influenced physiological ecology, growth, floral

fragrance, and ornamental value.

Keywords: Osmanthus fragrans; dust-retention effect; air particulate matter; morphological characteristics;

physiological response

R AT DAGE 3 4 A Tl WDy 2USE 3
XFRAPURY) A R B . B4 T7 SR A 0
O 1) ek J2 45 R RS I A e o) RORE ) 1) 3 A% 7 A
RHL 7, AT 78 REATG DR 114 [i) s o8 07 49 2 A DL R R e
B X — T U S B 32 B S A 4 25 W S RO
SERGA M 5 Il 2 AT A 3 2ok 3 ) 2 s AR
FAIE A F 0K E AR U R OER B o T
AR IG5 B B R R 3 A7 =X 3 UURL
Yt AR AR O X G 2 B
TR HD SR 2R B 5200 5 6 OR 2 pk e Tt
JrPERE , 2 THHDRE 1 8 50 A BT iR ROR —
PR E 5 B U 2 S A 0 v 3 1 40 I 1 R
WA R MUY |, 1207 XD RCR N ERE

AL ( Osmanthus fragrans) 3 E -+ KL 5 4
FEZ— AEZWE LR 9] AL i X A rh o A1 5
Pz ENME 5 S T E A, S RS A
FINAF 20 ZAIRAT TR ST LT FEAs RS
Je H M8 5T, BRI I8R5 B i
T 1 RGN T i i TR R AR R T ST
2o DR fcs 1 B AR ), AHOCHF R 45 SRR
| L S | AN U R (T2 A e 1 E VA RN A
5 R R R AR S e O 2 AR
TR B TR A i B A i
PR Y T A 2R S AN R
A M BB E | R I B PR S v )
SR T T IR E R 5 X Ak
s BT A 22 S BOR, TR S Sl T B b X 3R
FFROBIFTE 45 R — 7 A7 & Al DAY SE PR 00
I, B FR G NG TR N A TR A DX A T 5 4
I, S AR LU AR T A BB 00 1 22 R BETEAR 25 3 IR
DI 2 AR R AR I 1 A B 137 S O T R
ST T NS, B EE AL AR R0 A 3k AR A e
AL, ST E R AR RN S A B AR 2 A A

TE Y S R ff 1 2 1 oK ok 9 B S IE 5 5 1o, oy
B B AR AL X — I R 1) Pl AR ) B2 BE R4

SRy A T 418 A A T 242 2800 B A A 28 e )i
IR IR, 26 3 X 28 2023 4F 6 H KR
SCCHRIEAT A2 TG 2R ( SCHRAG AR 4 CNKT &
Web of Science) , H 2 B EE AL Wi 4> S0V A 78 SCHik
181 f , Ferp e 3 SOk 28 J L P 3CSCik 153 s (o
SO ) 68 F, 33 I T 56 F A 18 3C 29
Tt ), FAMRE i A 0T 5 SR 925 5V D 4l B 73
PRE, R SRS K BT s A e st T BT
PR HEPRAE 17 NI, AR TR AR A
Ma, A g )™ %5 58 S5 K s EBORUM
KW U o R AE T B . RV AR RACE,
JRUE AP 98 R i 3 o % AR A, RO ) vk 3
WRIG R AR oA KA B AR A 5 T E S SN, A5 AR
TE HAG) K AR, KA 20 /N BORL ) R 5 e
%, P, X B s K ARAE T AR E s I AN e
VB S LR AE 10 A2 BE ), o R AT 06 2 1% SCHR 07
e, STEAN T BIAKS R B AR ST S TE I
RGN T IR, AT PR A8 iR B L] &g
F B TC I IE SCH AR, A Engauge Digiti-
zer12.1 M SCHK I 2 rh B2 3B (s> Biodle s 32 K 3 1K
WCPH{E ) . >R ] IBM SPSS Statistics 25.0 (IBM
Corp., USA) Fl Microsoft Excel 2021 &b P % fz , F)
H GraphPad Prism 9 ( GraphPad Software, USA ) #f
s T AL

1 MR IR S SEH

1.1 MR FRE S EHFRARK

REAE = TR E YR, > A M RE (0. fra-
grans Luteus group) RFESFIHE(O. fragrans Albus
group) FHESMFHE(O. fragrans Aurantiacus group)
FPUZEEE 5 R BE (0. fragrans Asiaticus group) ),



552 4]

MR, 45 R AR A28 e FUAE BHLAR 25 7 A 5 3

T A RO R A LA B AR LR )R
PHF R BT i X B BTN R IR
MR T HRFEAL ™ X7, B TR R
1% 42 J b SR AR AR A DR 3R A 3R] B 5l B AE S0 A X
W — 2K, e B i, A 50% UL L ia
#3177, MaxEnt BRI /R AT 5 1F T B
FEAEFR IR T340 T AU £ 33° L X, W AE 43 A1
DX E RN 2,242 3x10° k™7 BLARAR I
Z S AER)T  AH S FTR AR T AR R
WIEEAE (0. fragrans) .4 FE (O. fragrans var. thun-
bergii) WUZEHE (0. fragrans ¢ Semperflorens’ ) , A&
SCHRAARFE RV 5 M B R 4 A . BF
18185 R 7 VAR R W0/ NG /18| ARG/ R N9 N (55
7 BRI A [6] i s 2 B T 9 %68 FEAIE S 1
ez BARSZE, HeAh, METHFFE A s i A Bk
BEBLIE , IR BEMR I T 7E 3l T 28 <5 Y A SE B 20
TR LI, B 148 xSl A ECRE T, B LA
BT ORI TE R o R T s s G ok PR A S
HYER = A 55 L X A5 | 0l s
1.2 MAEESEHRELEEN

T SRR RN 7 45 4 B e e Ay i R )
KLY B RE S A AR S R X I i o
WA &N, AR R T A A K R b BT g 3R
SBI) S HERI 7K R 55 PR B8 0 R S AR AR T 3 S0
WA FH KOG A5 A A A Ay i 2 222 F
T4 T AR G54, 322 R BN RS 2 |
AL P A U A RRIE 19 22 5 1, S 30 e Ok
PN i R AR O B AT A 4
PRI IR X AR A i B R URURL W) 1) E T A7 A P ]
PEFIY 75— T P A A I 3% 1 R R | 4
AR (TER) B2 | BARRE IS Nt ) 5 UKL ) 2 (]
FIR-H fh T RN T R T O il BRI 5 1)
B AR L5 AN [RDRL AR O ) 0 A S AN (]
FRASOR N TEAH SRS T 25 5 O T AR 02 i AL A
A DL UKL A W RS TR s ik g A A
FH, B i T R 2R i AL B ALE Y 2
T OREE R S R RE T A IS PG 2R

KTHEAERIBETE LB, ot 1w 9 i Jik ( - ik
WIEIL 1 183.47 pm/em®) AR B4L 2 H A, 0
W BERE , AN 2y B W 3y, - UKL 49 52 R T 1Y
THRE N AN R b R A TR A A
SIRNR AL, AL BE B 3 T AR R Al BT 18K
I X R g KA ORL) 157 B A R 2 1
SEIA BT A BV AE - T BURL ) R OK I P R
AR Ry, Wk — 2D Bk 1 T B s B R AU

27 B U e o3 oL YT =Dt e P
T, MR LA FA R, LA O
Y8 AL AR L3 T R BE AR R R Wl B UL )
BRI, BARMCII TR (B T 46
S5 DR R A BR AR, XA AR TODL 25 ) ) 5 {1 P i
oA R, R T 6 bR B IR AT e — i v (R
AGE—) HAE AR KA S PR BT RAE I A AR B
Be e priiaiR 22 2 s A FEA R A R BE X
PG RN QUK (AR g € Y R RN 2 I P
LR Z I B AP G 0

2 TR BT B E B IEAE

2.1 A E

2R B8 7 00 R DA 2 T R AR i AR RN F
GER AR AT | 07 A BRGS0 LI e £ 79 9 O e
)R, — S AE A 7 B} 27 SR A FURE 4 A 1A 5
R s oA T AR R R B, OC TR AR R
e RPHE TR Z, FEA BRI R
VA I PR AR Ak T 2R (KRB ) T
& H B AT M IO — BN E . YT 2R A
R 7 A5 o it i 5 6 0 i | A0CPR DN 7 v (Aw-
toCAD . Photoshop , Image J . Digimizer ) F1 - i £14%
A [R5 AN R R R 22 . LB i
2R VAN PR AR R A ORFEIR AL
0, AR REWSCHE SRAE I I3t 7 ) By 2, 2R R IE T DR A
REAS SRAE I 7 AN AT (R 5 A [ 7 62 AN [ e
JE ANRAF IS 45 ) o X — TR EDRE- S BOHURL
Yy i E ANHERS) . @M BORLUEE AN 52 42
—SEIGORE ) A [ iy 9 TR AR I T BV A AN AL
3 3ok R ) ¥ R ME LK IURL ) 56 A DRI, R FH AU
JIE P 5 A e i AR AR A I T UKL ) 4 RS, o
T AERE Y R b 8 R AUURE ) A A i B AR
i 2R THI 8 ORI R R e )2 ) AURE 40 7
A0 T A AR M S Ao A R0 T U 58 4 Pk
735h, BRI T AU A2 RE T 1Y€ SRR TR 025
M T S22 63 A 180 R A [ R P T 445 A ) SR L
UKL WA 58 BBt 25 5 BUBURL ) 5 1 I A e
Bt FIURLAR 234 U 5 1R i 2 . M Th AR e 8 22 K
A R T A0S+ N R VAL WTITR AR A = R 7 3
DI EERPR T AN ER O T AR R
BRI 2R RE T PPN s AR AR . DR A
POl , A0TERAT: I UAC B 3 7% 1 24, JF AT g
A TDSCEE AR A [v] 2 [B) 57 B RS [ AR 8 0 i 5 78
DRATFOI2 B P19 2R AR Bt 5 (IO WS 4R B
AL, ANTE B T R DT 2 a9 BE A b 1S



4 Mo ARl R R (A R B R )

549 3

PR T TR AE IR A Ao S 0 A i A P T
VESBUE VIR T e i F 2 1 A9 0k 0 6 I 5
@ I AL, A0AE SE 8 LR RO L 4387 25 Fh
TR A 7 VR iR 22 I O, Bl & TR B
A6 AR LR 22 e/ N B i TR £ 5
2.2 iFfhIERR

AN RV s 2 . T B TEAR 8 b HL A AS [] A )
L, BEMRIRN RUEE 25 1 ff A 4 v %o A 4
HIHEANEE ST, 8 T A Re I AbdnifE . A2
W2 W L3 YN R VA T A A R L o e
TR A Y B Sk (bR ) T AR
A BARRI AR B0 S LS R B T R AR AR T
RREST RIS e ISR R 2 1 R i T AR T 2
S BRI 2 R R 2 A T B0 % Ml (M)
AT ARy 2 8 AT o a2 B A R AR AR R AR i 2R K
N [RIFGE IR AN 22 L
22.1 Hfavt@amiagt®

PR P T RR A 2 TR S PR A A A T 2R RE
AR w8 AR, ol DU R 2% M S A [ A
VIR RE T, TRIBHE T LA T ST X e AT
5o ZWEERIGYEE Y RS
g N S AN Wit RN =S 2 N S S A i
/L R VAL TR ARG AN =t X S R E I R U
SCHRBIFST 45 S 04 0 1 , 358 BOAS [ 30k T AS [) T g X
(AR5 G5 500 AR 85 ) AR S o7 it o AR 242
a (JURL Y BT ) RO EUAIFIY, 45 SR R, AL R
N7 I TR 2R i 5 P TS e S R B AH G V5 Y
R ™ O A P T AR 2 o 1 S DU K
TERILAE 7 AT 4 2 B0 A R A B, o e K
(B A B PR 30 DX T8 [ o b, A AR T 2R 3 9.437
g/m N R IMER AR AR A K2 T A T 2
H0.200 g/m* KA R/ MERY 47.18 £
222 Bebibdg

AN TR) it Ao SRS (] A 35 110 A A PR3t A o 1 2R
BEIR 225 R R/NARTE] B B 2
DX, BRI A S 0 TR A RRE PRBE A
R EBA G (H A B/ 5 A s B R
KL R 7190 3% AR R xR AR
I R B BRYNAE 5 S T RE AR B 2R Y 0
Lt A3t 2R B, Bt 2R 0 AN ) DRy 7 YL R 2
IEABIEICZR T YL o ™ i D B vy 24 a1 S0
RS, A AL BRI 2 i 1 e KM BRAE i
JES7 A Ak il 2R K 9.882 mg' ™ R /IME
PRAE B P A R AE R, R 0.497 mg'™ | B
(B fe/IMELY 19.88 1

I

223 #hiHLE

BB 2 1 S B TE AR 2R i 5 BRLARAE )
ST AR Z AR L3RR Sy B T B A i T3
BRI TET AR SRR R A S R B R R T A
AL AT Ak L D i S R ) — 2 kAT R
(CEIIE RNy STt g7 NP S i Lf e SR SO
I TSR I T AR B, = 2 S i B ME A B, 3
A RUR A Tmage J 045K Digimizer B 32210 &
PRGN 7 AR B (R 2 R w4 1H) |, SR B
AN R BOHbR R AT g T Bk A R
AT DR FHPH B A 2Rk AT, B
MR G =G (P/2)+8, (G F -1 B f i
A A, PO, S, A AR R . A
[ RS AR A ZR 0 A [ Bt 00 45 25 8 F ik
AE BN TR EAE 22 5, BICAEAS [RD T A [R] SR A
SN A5 3] A R 2B B A R R 22 03 A
W EIE TE B R B FRORR A i
0.68.0.28.0.17 F10.021 1 kg™,

3 FRKABAYEREEN FRHEERR
oIk I

Ry I 2R TR A R 45 T A O =X
SR UKL R AR S A R IE R SR R At
FT LA 2R R 4 DX YA (VAR A
M 8 B BB B A URLY) B 25 oy AR I X, B
AEI RS A A A 9 TE S HE I e LR X6 ' T g
F et W B RN R iy 5 Z2 ) UL ), (R A B 7
YR A A G 5 R B RSt

) 2 TR O ) — 53 R 240 R RELAORE
PR KRR 3 25, %R A RL AR (d) Y5 1 43 0
0.2~2.5 pm,>2.5~10 pm F1>10~100 pm'*', 4
HITIF 5% % HE AL i 22 B8 1 B9 PFEAG ¥ & PM,, (d <
2.5 um) \PM,, (d <10 um) ,PM, . TSP (d <
100 wm) .PM,_ 1 PM,(d<1 wum) %L Flkii2 5
R, EBHIGERRE WA PM, PM,, 1 TSP
BARVEXT LB . S5 (R 1) LI, 23l A 6] %
FERRIREAE I X 3R 3 Rl URL 4 A i B (R
) LL TSP 5%, PM, IR Z , PM, g /012410 3k
WA AR I R R ASURE 4 1) i 44 B8 T LU X 20 S50k 4
MR, T a™ Kb BN SN A
T IS 34 2 I, AR AR B R BUR 4 1) IR
SRR I KT AR BURLA) , 5 SR DR 75 e 5t
HA K, HAFEZR AR, SC T OB £ it o A
FEIE B IA A |, i B8 AR A B 2% THT A TR 4
PIKIARIE ] 0.5~1.0 pm BN E (5 95.58%) ,



552 4]

MR, 45 R AR A28 e FUAE BHLAR 25 7 A 5 5

HRMHIAZ 0. 1~0.5 pwm AR (15 L 3.40%)
f2.5~5.0 wm PR (AL 1.02%) Y, A
WFFEIN , UKL HUBURE ) U ) e e il i
(9 5 LA B 97. 17% 2.69% Fil 0.14% , 16 375 i i
4 5 L AR 5108 95.18% 4.75% F11 0.07% ', B2,
KT HEALXS AN [RPRLAR FIUR: Py i B 2 (o A )
ST R R EE AW 2 — 2, ROBORL )
FELURLA) 1) 5 it 0 B, 7R o i D5 T Ak TR 35 i
A0 RURL ) 5 et 23 B0 0N AR TR T 2 ) B RE S A 1Y
B 2 R0 T T 5 B8 2 S S A
THEARREEAE AR = BE R, i — 422 r ™
A BB ORAR UL ) 2> L R 2 vt 361 T v
ARZREEAE I o BEARG R, 2 P R A KL 74 T
T v 2 Bl BEL v I BR B SR YL QAR
( Ginkgo biloba ) . 3 ¥k ( Prunus persica ) . F S P
( Pinus bungeana ) %5 A8 ) /) W 55 0 75 B 41 [7] 45
SRS RIS I AR A T RS [n] , O AR AL
PIHLBE AT — 8 22 5 DAL AR 98 IRAT WIF ST 45 2R
TEAN [RDRLAZR JURE ) 175 G 1 BR B8 vh 58 38 R 6] 2
TG B AR AL 5 A R B S A F AR RCR:  IE A T
i — L EE
*1 ERSLEARKEESHNTNYHES
Table 1 Particle retention capacity of Osmanthus fragrans
at different horizontal distances from dust sources

5 ARERE KT BB i A it/ (gom ™)

L el dust retention capacity at different
particle type horizontal distances from dust source
0~1m 3~4m 9~10 m
PM, 5 0.027 3 0.017 0 0.022 4
PM,, 0.216 2 0.110 0 0.105 3
TSP 1.336 5 0.809 2 0.668 4

L B A I R S T ) R A FUR — A
(A, B S S IR A5 P B AR AL, JE RS R R A
JRUR S T2 i R 49 2 B e sl i it v
PEA TR PRI ARSI, ARSI X
T R P L 3 TR A [+ AR A2 SR 0 ) IR 0 -
PEAE HTR HARK S0 AR e D ) G A ik —3d
RS AEY R | I T G A | R D R A
JERNFFSEm 8] ) #UIMI O, AR H AR RAE S
6 01 P RSEABLSE: 5325 73 M o R R0 DX A 00 i B A
LA 5 FURL A 2 SO e (9 B T e 2 R )
A B i P R (A R R, (L v R DL AE A
DR i 2 e Sh 252 AL AR SCBIE AT o

4 RETE AR AL Y B = AR AL B
4.1 ®HEZTASE
FEL 6 A AL 0 114 BEL T 3550 % 32 3] sk ] S K

B B ] s e, — i BORL ) A 1 A2 LA
FAE, IR MorE5H LT AN D)
TR V5 YLt S (6 55 P 2R A 22 e 2 B AN TR
ARAL A0 R EA G H AR SR I k2
ARSI

1) HAEfk, HAREER T2 M4 B 2 BRR 1
4 S Fie = 2 5 M R 22 i A PR R R R 7
(A @ K4S ) 2T R SHE L N
T EU R SE, —MRE, N R K B
(a0 PG A R 0 ) A B R ) W R A A S
ERE ARG AE R A SN Yt s R
HE XTSRRI BR B, AR DCRIFE R B, AR T P
ORI ) H AR AL ARAE A LI B R R AR
By H AR — 2 [ 8,00 A, B
JE B ETREAR, 7E 1200 15 G BERARME , )5 20
1600 TR, D ELIX — AR (L R FT RE 1Y)
Ji PR 2 A s B2 B XU s ) O ) B
T3 7E 1600 H B i KA 0% it RIS ply T B i 0 AR
T Bt A ) 0 B BT Y A AT RE S R
SRR BE (AR A S B R e BE AR, A,
1 TR i 2R S R VR A [T Y, PR
T KT R RRA R ) I AN — 2 B A IS () 4 184 o
LEPERE NS I ELAS 8] Bt BEX AN [v e 42 S50 9 1)
WY R AT A Y 25 5 AR A2 BIUR [R R AR5
mey P A AR S RPN % . H EIOC TRAEHT
RN H AR ST B 55 A Rtk — b
Mo,

2) JRUPEAR AL AE W ok R ASRIURE ) 1
R FIR B B I 1, Bt T — IR R B R
Bk, &R A3 MR T B8 R T4 AR A e ]
Bk Iz S orb i R BE RTG53 — e i, R
WAL AR T, WK R e bR A R B
B BREAS B 235 A0 43 UK 00, %ok A UK ) % R o R
UKL 2 /N A0 25 S ECHIB S R A AL RIK
Ve AT A L R R A R B R 4 1
JESPE AR A RAAT — 2 26 5, I8 SRR T 2D 1 (Y )
) R A S P 22 5 el 2 5 100 e R
HESE 12 R KA BT AR S, A 3 R
FE—UHEAG i 2D i, AR AN [ B[] RUBE T R AR Y T
RN 0.193 ¢/m* (3 d) ,0.379 ¢/m*(6 d) .
0.235 ¢/m*(9 d) ,0.795 g/m*(12 d) , P HKEH
FI 0 P9 28 A T < 38—k 2> —38 T ) KA 5 A
B BT AL A AR Rl AR A 35 e B KD
AN RO 5 RN G 22 S5 408 T ) F 58 A0 & A AR
PRy 24 ek i [ ) S S B ke g s



6 (RN N A N s O (S G = B N )

549 3

LRGN N B¢ 3 O DTS P Y E
T I AR G 2 ARG | 23 03 FRLEE (1)
S s WA AT BESE AN R Ik T 2 05 e B E AN A
AN R T RIS ] SR A A A AR A BRAC I 8 ) 1 22
ST, BRI A REIESE

3) F AR, T RALE TR TR R
PRIGOL, AR ZE 1R i A R s 2 A il
RE e RS BRI, fY a2 e 1 B A S5
YA — 2, R Z A KORE 5%, i e AR ER A G a1
5, 55 AP BRI BE AR e, WS R AR
PIRINLEHE 22 W A2 A i A A I,
SR, WA GRS B B 2 B K AR X 2, i
R BRI 2 AR 2 MK o]
OBk i BA b H R 2 (R A RS A ZR T
IR B AR A B B ORAE A R A A S R
SR S SR —E R R K
U | B WIAEIRTTT AR A 9 E S AR AR i 2 ) 2295 AR AR A
A L IRKIEE  (ER Y o ORI A — KRR B, 47
It R WAL s N B AL T AT
W A, PRI T R R T BR A AR RS
YRR I A=A VL ST e i A2 A0 55 )
A A AT R L A A IR 2 32 B — g RE ), 11T
SRR X A BUR B A R s e O (H H i et
DO THEAE 3 S i AR e AR RIS
4.2 = EITGFIE

Ly s 20 280N 1) 72 () A8 Ak A 45 7K -2 8] A
HAS AR,

DK a2 4k, T 54T AN E,
FEPXT IR ) e B 2 78 AKCF- O ) L 2 B
—E AR AR, I DA [ A2 UKL 4 i M A
R T B 2 IR 4R URL ) K TR, BAFAE R
T2 (ST SLFSH ) B
I, BV E T (A2 1) DA S 28 i A P e o R
LV N S Wi e A R e & 2 L7 NI LT N
[Fi) () bRy S B A7 e A A 5 24k ) UL T o B 722 Ak
R, SR 2RI R 25 A0S YL inEE B, I 0 R0k )
B A 3550 AR 7N AEAS [ 9 AR B M 5 3 5
AR E AT THE AL A R0 B B S 0 A A 1
e e, WFSEERIT, BT TSP MUK it =
PR, 52 B8 3 Fili it 18 o 0 5 e A B S | PR A
PEE R, fet T 22 M R R i B AR B A TR X
SRR R T PM A PM, A R AR
BN, BEAS 15 B T ) I, TR e AE — 2 B B S
70 FB] P, A B i 2 i 1 B S S AN B (R
1) o AW AR IR B AT 428 A R KA Y

BEAE, A7 v T B 2R R OR I B A
PECS T AR Y PM, I IR AN S 2 S 1
GBS BN I, S AR I e I R B A Rk
B R XA A A KPR TR 1
FEIATF—E HERE I KRR B AN S D Fa ) i
R YME— KR B 2SR, W R TE L
Gi—HEW,

2) e {AS AR, AR B AR X
RAHURE ) Y R B e A7 W 22 e, 1 B AR AT
}A ( Platycladus orientalis ) W A5 1) 1€ T bl 2 24 5%
(I ) A [v) 2 sy B i 20 i 28 o 0 3 T 7R
PR (REBe ) Ay i 2 1 22 S 0D, TR R AE 4 it
ARG N U E RN NS €32 A (N VAN
T A A Y B S R A B B R
TR A T BETE B 24 5 3 PR TP ) AR
TR, IR R Hb TR B I R b SR T B AL )
JRAY o AEAETEAN [ 3 T e B A i 24 i o SR 3 A
[l R0 R AR [ ORI X 3ok, 3 o b g,
TR AT 24 F /N | 30k — R AE 7 G ™ B Y DXl 2 S
RN o i — DR AN [EDRL AR 0K ) 1 i B
RFAE 38 2o o AN ) e R B (R 0.6~ 0.9 m, fIRA
0.2~0.5 m) PM,, . PM,, K& TSP i 88 £%' (53 #r
KB, U Wi ( Pittosporum tobira ) 1% 5 ( Campsis
grandiflora) X} PM, s Fl PM,, (%) B4 & Y 30 “ 5
AL KT ARAL” 5 A AE WA Sz, 4 BB 3R b 7 e
JEARAL” 1 TSP i B i TR 2 AL, A
A REREEALE R R B B R B A R U T
IR 5[] 552 e SR ) 1 £ i R T % | el 2 4 v
L E A XGHURE XS B, B AT PML, 55 ROBORL )
A% i 5 T TR, AL D0 Dt R R e R AR T
P 1 PSE R e A Y Ve N E R [ f e SR 1R DL O)
GURH USSR e MR I R SR X
o B (AR TN AR FR IR0 A , T B L £EAR
) A AT AN ] A A s e — B v B OB
FERERXT FE A3 BT, D) 376 458 246 Xof 15 J32 O Isf A A T
DMLY I B AR RRIE AT RE S A AN [R], B R AR
At — 2 B

5 EARSTAEEM R R IEAENE B S
AIESERE MW

5.1 XA RSt Rr R R20m

7o G i R AR R — Bl E T RS
BURME R AR D7 ik, C ol 2 0 TR U
IR/ AR ST e Sen T aRact7/) =g | LINTTRAS )
I RE R IR R B R B AR TE R - 1f



552 4]

MR, 45 R AR A28 e FUAE BHLAR 25 7 A 5 7

AR 2 A PR T, A Y SO 3R
SEHI R AL & A A WAk 2 Uy (K Oy B R
85) X6 B RS I B MR B Az 5
AP FEIRGE A W) R R B AE ) DR R I I, L E R R
W23 R A — AL, R OGIEFRAE AR 1L, X it
I FH T S5z SR A S0 AT 85 Sy v b A A AUk
YyXTHE ) A BRAE SR AR DG o AT, BFSEER B
T R XA R 0 T DG T R IE B S S R B A B
WA, HL A it 1Y 220 5 O06E R0 2 1a] B A
KAR S #E 780 ~ 1 300 nm Al > 1 300 ~
1 600 nm{BL, AN 7 7EA AR IOGIE R %
PR AR T IEARAS M AE 490 ~ 700 nm L, A
AR TG AR RS OGS S A =N
RIS AR A S5 Y X SRR AE I e 163 2 S R
CUHBIRI /N T35 X 1 ah 3R W = Bk
Yy ity B T A T G RRE  AE BOR RRE
AN T RURL) T £ TC 3R XS R oG
SR A —E MR HX 5 T R AL THIRE
(M= SR Y i < BEE N1 DG i o & 0 14 AV VRS B
TERRPE IR AH G R AT 0  ARME R IR AR I I
TE i B AU 0k LA B A SRR 1) 52 e i (AR
5.2 FtHIhEEMEIR SH SR

Ry LRSS Y AR B AR A A B B
REMEREA T35 FE IR AR A TR0 7 YL 1 B
Birhr, 2% 5 52 90 B e i T AR ( specific leaf
area, SLA ) -2t ZE % & ( chlorophyll content, Chla
Chlb .Chl a+b) B 0 # T ¥ 7 % & (leaf dry
matter content, LDMC) S PEIR, 57 W, 15 Y X
A B i BUB T T XA B BT, (838 % 22 (Chla,
Chlb Chl a+b FIZEEHE N2 ) BB I XA i
KA 1 FRECR R B AN Rl A A ] e 4%
H.i1F Chlb [ Chla B 5 # BRI # , Chl a/b HL{H
BT BRAN, R Z BRI R pH BT T X
A KA B 784k 5 R A R i e ARG 5 K
(relative water content, RWC ) 7 i X AKX, 7% B A
WK At B G 32 3 WOk R R X T
AL, 5% pH Sh, SLA (8 R & & RWC 48 b5
AE A1 5 HABAE ) — 2, IeAh, RAWORLY 15 9%
TP A DX S 40 W T %) AR B 5K P TR REL RS 2
FEAEIA R TIH X RIS RS
MRS S5 A & 50, UKL TS Y ml 3
Y R 9 RIS AL BRI BRI
PP AT A — R R FE A i R
o, AALHE R, i e SRR FE RS i, it Ah e B 4
et . R R B, RS YRR B S R AR

R RS JSE B TE LU, AL JEE Bl T e A R N 1 3
FON B W UL () R I 5 SR AR
XG5 REIABE A PF B WA B, 5 24 i AR T 24 5
FrIE SRR IOF TN ATBR A 1545 J5 Ak SR AL

R,
53 xEMARES ERKEZFNEFTHRIT
IRAUBURE ) it B e 22 X e A ) A AR 25

M o k2 UKL 490 1) 308 T 2 EL A it T X Y 78 )
WL, 2 BH ZE Sl SCFL IR, T AR HRH 7
FRL G A ISt A 7 PO XA B 6 A VR R ™
A R A R B UR RGO A R R
AR N S A R BE R SOR A T L R B 1
TR Az K & A AR B A AR AE & A I
SEH . PR T A JE s T U 25 OB
i AR 3K AL, B AE RS B &, B AR A 7
LG Jeab SRR AL B I 25 i
T B S T IR EE v B2 e O 4R TR R
170 WeAh, M THUR ) B B AR TR AT B R
AR SRR A A I A AR LA B SR 4 B AR
TP AR 23 iU e 55 0 5 ot e g i 58 Ak
FRER, A AE KR KT . AR 0 A BE T
T, WKLY R BR 2 B ZESAL PR TR
FRACH, ™2 S A ) A S A B 45 A N ZH R
RHARETY TR AN 5 A B R AR AR 5
PERG B 78 R R AR T b S Ak Y
(POD) | & %8 1k & i ( CAT) KN & R it = B
(PAL) TG PERR 235 IEAH G, 15 2 %A fL B (PPO)
15 M FI AT 5 PE B (soluble sugar, SS) 5 i 3 1F A1
o, 5 H 2% mm AR 1 AL 48 X (leaf area index,
LAD) 2 0 IEA G, St 2 B EIEMX, 5
22 (PRO) & & 24k W 3 (A AHOC, 50
(MDA) F e ZIEME, DL X Sed8 45 1 AR fh 1 i
KI5 R A W AE G PR R I it T R ) 0 e A A 2
PO B, (B B R, i R Uk B T
B 5 R A A PR SRR A A — 2 1 R PR AR AR
AN FhE] 22 S

AETF SR AL T PR ) F B 2H G A, S A
ERHERKETABEVRR, ZHBERE MR
KA K E BB, A 5 0 R R A A R
IBEAAAF B UIAOC , HAS [R) 5 Pl AR 7 X6 0 S BR45%
P 7 A B S 2 R FERSORL S G R v R A
RERS IR O BB 25 F A2 31 — e BRI, AL BE T
B, I T IR 2 o 5 Y TR TR e e R S Y
Bt 2, HFRAeZ 8 e BRENRE, HEFX
Yy L 530 5 HACRE U A AT G AR R 3R T 2 AR



8 (RN N A N s O (S G = B N )

549 3

2R A W) R AR AL R i B R AUURL
PRy e AL, P nT UHEIRT 7E SR AR TS B
PEIAET 2252 B W S50

A A RS AR B0 A2 RERL A 5 R A X
TURL) T D ) SEURRRE B2 ML) A 3R 9 75 IR
Ot , AT LA AT 305 GAE 40y 0 1428 R A 25
Tl 5 Dl R 114 60 TR B KR B M K A A )
WLEMHE A A58 5, A6 R BRI 15 S 25 1F B
T ARSI DI REPEAR (M R SR RAE | A2 PR 45
T3 TS, BERS BB it AR X 4 M R AR
KB RIFEN , hy vey S5c s AR AL ) (10 8 O T B ) =
WA . S TAEAE AR A 2R AE 5 i 2R ARO0 R F 5T
i ke = AL A AN [R] B BE RIS 28080, 6 AN ] 2
FEA A2 000 45 A B AR 25 I 2 AR 5 5G4
TR R A Frtt— L IRA

6 B B

LR R AN B AHSCRIT ST R 0, ST
Mo EEON VTR WL W R AR
T, TR T BR = A 0 2 5 QR IR SR 1Y
Mo X EE W I AR AR LR 5 A A
1425 5 32 B 3 P 7 2 s A AR A L AN I 7 pH
S AR L , AR T i B R AR AR 22 AN K, R,
e AR 2 BV A A — 28 ], = 0 R8s S
SEPR A A — RE W 22 , JCIA TR S H i A2 200
S ROGIERRE ARE A AR SRR R, K
T, D SR i AR AR RO T AR RE T, A AR
X —H G MR B A Ak g, LSS AT
DA B IR -

1) finaie BT RE AR B W AR 5T, BT
FINZRUE LR ) RO A s IX, I3 FEAS [R] T REIX
S AN IRl T 22 ) ) 24 22 5, T LA A ) Jok
s AR A AL RIS, R S A Ry S R
DI TS S RAUBUR ) 7 22 6] R 26 2R, OF
REWORY) 528 TR == s T Z 8] Y
PNTEIRER | R AR A T M T B B e A PR B2 4 4
zpd et AL E SR AURE ARG . X SR
JWOULES AR 5 A AE DRI T 1R 25 B R A Tm] e,
WA IT B TS I A 48— An e, R 4L — it i i
0 TESL BRI SRAEIS LR A B B A 55 T
TR A B SR 22, £ R AN RISl Tl A [R] 2 fE X 52
LS €7/ S e o o

2) Ha AR — N R IR B I AR, L 4
RCR BT RAUBURLY) oI e B2 5 0 5 S
RGOSR ) LR as [ sl R S A

ENEi N E VTP 2 VYN EERT B S e AN =
XA RE ) B | Al MU AR AE AL A 5% 15
AR, R ZHW SR 5 IR B E, IF R
BB 5 I Z M IR E IR A i
20 SIRICH A 3 AR O 9N TR 4 B AR R XA
YIREVE 4500 5 D RERY AT IR DI A L R A RER R
ff 4 T M A 7 s 2 A o AR AL X T e T R,
Yt 20T PM, PM,, TSP %5 WLRLAR (1 43
B, 20 ULOG F #E 41 JUkE (ultrafine particles, UFP ) 45
Xof NAARAEERFE i 35 S R JORL M O T 5 . S o
ORI U RLAR R S A S R G4 S
TIREARSS S TS AR, SR AR i 2R R0
AR A BT K (HRZ RO LT 5
— R K5 10 5 1 H 5 AR 6 1 = 425 ) e
TES AR A BT o0 UL, X TR AR AR
S PR R PRI AN A T R 2 X 3l Tl g 45 44
HEPI RS KNSETT TH B 256 75 HE
3) FEHLA W FE I LA b 07 4k 2 o 5 v 242
A DOREPRAR AR BRI B S RERAE R EE
MR ST IR T AL 25 ai B (RE ) 72 WURLY)
15 YL PR 09 A B AR 2 o AT A8 A, Ak, T
B P il R IR R R LA R AR A
KR H MIEE R A W, JCHIEREAAR
A6 R Ry RRURR (H E i e LA 38 AR R R
AT A0 AL S AR A I R A 5, 4
Ji I 75 R B T PR R 1 R, 45 A B A 2 iy
[ BRI FPAf 0 J5 h30 XoF A 4 s 2 28007 1) 5 i)
R LR X, A AT N TR [R)S YL IR B 3R 5T,
TEN AR BB AR 1 1Y 2% A T I o A 0 s 2 i Fs
Xof RS b3 AR me AL B, A, D e g R AR ALY
WEL P E ARG R 85 , W25 I 2 M5 B EOR T
BRI SR ok B2 AR b ka3 TE TS Yy Jihia
AT B R K A BB A, 05 BRI R v e FLL T
A T G A UKL XoF A A0 1) R TR SE
4) M FIRE AL A A2 R8N B BT 5T R 2 AN R
Wyt S5 g o3 B, 20 SR FH B8 AR FR G BT 1 5
2 FE R AL I A BE A T e s AR 25 G i 2
e, E 2 SR R W G B S, i
ORI O BR AT o RO BRI 27 2 4 A
D34 D7 AR S5 & 2 BE SN 2 WL | 42 T 3 P Ak
T OIHE A BE T o XA AR AR RO Y PEAL 8 B 32
BT B I TR T A4 S R BRI 2 I B 2
B S b TED AR T 2 e N T o v A AU
Jo, AP R AL T — PR B B, A, ST
TEREA i AR RS T 58 7 A % | X S 1 Rt



552 4]

MR, 45 R AR A28 e FUAE BHLAR 25 7 A 5 9

FEAREFBRIEN . Wik, @S A HlE—&
B i R RE RO b il IRR Z T IR 455 2
JELRA B A2 BE 105807 %, kAN BLAT BIF 52 A ik
B, B2 e 2 R T S A

5) BARBEAEF R IR E S, BA LA
AR EL AR e AR R A A A A
PR EPFHTEELE b Al B9 5 I (L AL (B
e B FLG R IR 38 i 22 Pk REEAL
BhR o S AR R TIR AT A0, 222505
B AN [ ol (R ) 9 2R RE T IO 2200, Y RTAE ) 73 T
AW E 2 U H ST, (AR SC RO 14 R 1
AT A R i E B FT . E kT 2
P v AL IR B 25 SURORE I BE ) B A RO 15 AR
PR BRI A R PR (B, A AT AR 3
AN X sz SRR ) J o0 22 57, i A A A
Wy iA A i A I I R DL, i 5 A= )
ST BEE 1) 1 7 A e A E A Bl ARARL D
POTIEX TRACX A TG AR v R
IO BE 56 14 el MRAFL ) BAT AN A T T

S 3K ( veference ) ;

[ 1] KIM K, JEON J,JUNG H,et al. PM, 5 reduction capacities and
their relation to morphological and physiological traits in 13 land-
scaping tree species [ J ]. Urban For Urban Green, 2022, 70
127526.DOI; 10.1016/j.ufug.2022.127526.

[ 2] SONG Y S,MAHER B A,LI F,et al.Particulate matter deposited
on leaf of five evergreen species in Beijing, China:source identifi-
cation and size distribution [ J].Atmos Environ, 2015, 105;53 -
60.DOI; 10.1016/j.atmosenv.2015.01.032.

[ 3] MCDONALD A G,BEALEY W J,FOWLER D, et al. Quantifying
the effect of urban tree planting on concentrations and depositions
of PM;, in two UK conurbations [ J ]. Atmos Environ, 2007, 41
(38) :8455-8467.DOI; 10.1016/j.atmosenv.2007.07.025.

[ 4] BUAZ 26800 BRI , 45 3 S i AL ) I e 0 2 SUBURL )
B RER [ 1] A A4, 2007,27 (11) :4590-4595.YIN S,
CAIJ P,CHEN L P, et al.Effects of vegetation status in urban
green spaces on particles removal in a canyon street atmosphere
[J].Acta Ecol Sin,2007,27(11) :4590-4595.DOI; 10.3321/j.
issn; 1000-0933.2007.11.026.

[ 5] Pz ) FOA. b R AL A R AR 58 [ D). o [ Bl AR, 2004,
20(11) :40-49. ZANG D K,XIANG Q B.Studies on the cultivar
classification of Chinese sweet Osmanthus[ J].J Chin Landsc Ar-
chit,2004,20( 11) :40-49. DOI: 10.3969/].issn. 1000 - 6664.
2004.11.011.

[ 6 1 ¥R AR AL AL T B BE IR A 5 be Ao, HF S8 [ D] b s

o MOl B2 5T B ,2015.ZHENG T.Fujian Province ancient

sweet Osmanthus trees resource investigation and landscape appli-

cation research[ D ].Beijing: Chinese Academy of Forestry,2015.

FRYFE. T AR AL B IR IR A s 2 [ DL A Al

K2%,2020.ZHENG Y Y.Investigation and genetic analysis on re-

sources of Osmanthus fragrans in Guangdong Province [ D ].

[7

[

Guangzhou : South China Agricultural University,2020.

[ 8] sRRZINTTF 1B B ek AR BT [ D] PR PR R
2% ,2015.ZHANG L Y.Research on dust-retention effect of urban
road greenbelts[ D |.Chongqing; Southwest University,2015.

[ 9] XI5, 3kAl, EWer, 55 & 95 8 R S AW B0k ) e
T3 RS S AR [T P ALbR A BE 2 4z, 2021,36(3) : 80~

87,127.LIU Y,ZHANG N, WANG X L, et al.The relationship

between the adsorption capacity of 8 evergreen arbors in northern

Jiangsu Province and the micro structure of leaf surface[J].J

Northwest For Univ,2021,36(3) :80-87,127.DOI. 10.3969/].

issn.1001-7461.2021.03.12.

XIHEHL ARG 3  EFFEE , 4. 5t PR TIT 2 S AR b - T W4 i At

ALY RE B L 23 AR A [ T ] ARl B2 2020, 56 (6) < 12-25.

LIUY H,HOU Y J,SHU D Y, et al. Properties and spatio-

temporal variation of leaf retained particulate matters of the main

tree species planted in Guiyang City[ J].Sci Silvae Sin,2020,56

(6):12-25.DOI; 10.11707/j.1001-7488.20200602.

[11] SRAFHE, BT, A 4D ek T o S A 4y o i B R
PIrsEm [ J]. 4 A% 20k, 2019, 38(7) £ 1991-1999.GUO R
Y, WANG H X, SHI H. Effects of simulated rainfall on leaf
particulate matter of different size fractions of evergreen plants
[J].Chin J Ecol,2019,38(7) :1991-1999.DOI. 10.13292/j.
1000-4890.201907.018.

[12] SUN Y,LIN W P,LI Y, et al.Dust deposition on vegetation leaves
in Shanghai, China[ J].Int J Environ Health Res,2020.1-14.
DOI: 10.1080/09603123.2020.1714559.

[13] &P R EZE g b i b L& mag [ D] R
WAL K 2%,2017.GAO D D.The Analysis about main plants
dust and sulfur capacity in Wuhan City[ D].Wuhan : Hubei Uni-
versity ,2017.

[14] SH6 AL Fel AN A (8 B G SR b [ 0] Il 205 g
2023,43(1) :44-45,48.WU Y.Discussion on garden application
value and prospect of Osmanthus fragrans[ J].Hortic Seed 2023,
43(1):44-45,48.DOI; 10.16530/j.cnki.cn21-1574/5.2023.
01.018.

[15] 43058, Jrir, 5 &5 8.3 A el Mor 9 %oF - 8 o 4 ) iy Wl 'y

SERFAE L))t R BROlL BHE K2 4], 2000,29(3) £ 21-25.JIN

W F,FANG X, TANG Z J.Absorption and accumulation charac-

teristics of 3 ornamental plants to soil heavy metals[ J].] Cent

South Univ For Technol,2009,29(3) :21-25.DOI. 10.3969/].

issn.1673-923X.2009.03.008.

AR, R0 H 2 D vl ] B A A A ) i B A R R

FELJ].FE 255447 ,2015,42(9) :1760-1770.ZHAO H B,HAO R

M,HU S Q.Geographic distribution and population characteristics

of Osmanthus fragrans[ J].Acta Hortic Sin,2015,42(9) :1760-

1770.DOI; 10.16420/j.issn.0513-353x.2014-0939.

[17] sUREE  5kM 47 53, 25 A AL AR RAE A RS2 P [ ]

FadbRep B 244 ,2022,37(4) :129-134.WU Y X,ZHANG M,

YANG Y, et al.Effects of climate changes on the distribution of

Osmanthus fragrans [ J ].] Northwest For Univ, 2022,37 (4):

129-134.DOI; 10.3969/].1ssn.1001-7461.2022.04.17.

NOWAK D J, HIRABAYASHI S, BODINE A, et al. Modeled

PM, 5 removal by trees in ten U.S. cities and associated health

effects[ J].Environ Pollut,2013,178:395-402.DOI. 10.1016/]j.

envpol.2013.03.050.

WREUE , B w , Mags A5 H A SRR iy 42 B 0 B i [

T[] PadeAkaE B 24 4, 2023, 38 (2) :235-242.CHEN Z N,

LING L,ZHONG Y M, et al.Dust retention capacity and influen-

cing factors of typical tree species in Gansu Province[ J ].J North-

west For Univ, 2023, 38 (2):235-242.DOI; 10.3969/j.issn.
1001-7461.2023.02.33.

[20] XIE C K,GUO J K,YAN L B, et al.The influence of plant mor-

phological structure characteristics on PM, 5 retention of leaves

under different wind speeds[ J].Urban For Urban Green, 2022,

71:127556.

TIERR XA, AT, A5 AN TR A B 5 AT AR R AA SRR 24 BE 3 F

T[] PHdbARE e 2A4, 2020,35(6)  17-24.XIE Y C,ZHAO

M,HE J, et al. Dust-retaining ability of Picea wilsonii and Pinus

[10

[

[16

[l

[18

i

[19

[

[21

[

tabuliformis forests with different diameter classes[ J].J Northwest
For Univ,2020,35(6):17-24.DOI. 10.3969/j. issn. 1001 —
7461.2020.06.03.

[22] DANG N,ZHANG H D,ABDUS SALAM M M, et al.Foliar dust
particle retention and metal accumulation of five garden tree spe-
cies in Hangzhou: seasonal changes [ J]. Environ Pollut, 2022,



10 (RN N A N s O (S G = B N )

549 3

306:119472.DOI; 10.1016/j.envpol.2022.119472.

[23] #alie, BART:  ATHERE, 45 T AL A 0 TR [RDRLAR K UBURE
YRR D] 3RS d 5 BiTR |, 2020,42(7) - 807~
811,819.ZHA Y,MA H S,YU X Q,et al.The adsorbing charac-
teristic of urban greening plant on depositing size-fractionated par-
ticles[ J ]. Environ Pollut Contr, 2020, 42 (7). 807 - 811, 819.
DOI: 10.15985/j.cnki.1001-3865.2020.07.002.

[24] LI Y M, WANG S J, CHEN Q B. Potential of thirteen urban
greening plants to capture particulate matter on leaf surfaces
across three levels of ambient atmospheric pollution[ J].Int J En-
viron Res Public Health,2019,16(3) :402.

[25] JIAM Y,ZHOU D Q,LU S P, et al. Assessment of foliar dust par-
ticle retention and toxic metal accumulation ability of fifteen road-
side tree species: relationship and mechanism [ J ]. Atmos Pollut
Res,2021,12(1) :36-45.DOI; 10.1016/j.apr.2020.08.003.

[26] SGRIGNA G,SAB@ A,GAWRONSKI S, et al.Particulate Matter
deposition on Quercus ilex leaves in an industrial city of central
Ttaly[ J].Environ Pollut, 2015,197:187-194.DOI. 10.1016/].
envpol.2014.11.030.

(277 a2 . v s Tl F2 2 g AR A i T 2B 450 ik B O A5 1 T 254
M5 A [D]. M Al M50 AK L K 2%, 2008. YU X R. The
characteristic of foliar dust of main afforestation tree species in
Nanjing and association with leaf’s surface micro-structure [ D ].
Nanjing; Nanjing Forestry University,2008.

(28] Jrdft, ikt , F R AR 1 m T 2 LA AR il X A< [ A= 77
YA RE T SO T [ 1] A 5 ROR PRBE 22 4, 2007, 23
(2):36-40. FANG Y, ZHANG ] C, WANG Y H. Dustfall
adsorbing capacity of major species of greening trees in Nanjing
and its law[ J].J Ecol Rural Environ,2007,23(2) :36—40.DOI;
10.3969/j.issn.1673-4831.2007.02.008.

[29] 3% TL%, 5K 58, % N 8 Fhag AL Bl 44 TSP fi1 PM, |
PM, 5 \PM, o BYZLI ST [ T]. # AR AR 47 ,2020,40(5) ;13-
20.WU C R, JIANG B,ZHANG L, et al.Study on adsorption of
TSP, PM1, PM,s and PM, by 8 greening tree species in
Hangzhou[ J ].J Zhejiang For Sci Technol,2020,40(5) :13-20.
DOI: 10.3969/j.issn.1001-3776.2020.05.003.

[30] sR 2L, ZEH0 T i BRAT 1A S X PM, 5 Bl 2R 2800 K
AR AT E BE bR, 2015,31(5) : 106-110.ZHANG L Y,
QIN H. Analysis of dust-retention effect on PM, 5 in city avenue
greenbelts| J].Chin Landsc Archit,2015,31(5) :106-110.DOI;
10.3969/j.issn.1000-6664.2015.05.024.

(317 R, X ZE 3, AR K AL IX. 32 22 ¢ Ah A 40y 1 s 22 007
[J]. 388 TFE2A 4% ,2013,7(3) :1079-1084.WANG J H,LIU Y
Q, ZOU M. Dust detaining effect of main urban vegetation in
Yongchuan, Chongging [ J ]. Chin J Environ Eng,2013,7(3):
1079-1084.

[32] SAEB@ A,POPEK R,NAWROT B, et al.Plant species differences
in particulate matter accumulation on leaf surfaces[ J].Sci Total
Environ, 2012, 427/428; 347 — 354. DOI; 10. 1016/j. scitotenv.
2012.03.084.

[33] H =R Bz i Je T bl ARAE 4 10 06 3% R AE 2 ' & R M 5T
[D].EB: B 4l K2%,2013.XIAO H L. Research on the
spectral and photosynthetic characteristics of landscape plants
under dust pollution[ D ]. Wuhan; Huazhong Agricultural Univer-
sity,2013.

[34] ARKHE pg mFIAE B X 2 b R AR BB 7 5 Sk b AL 3
W[ D].F 5 B MOl K 2%, 2007. ZHU T Y. Dust retention
ability of main greening tree species and the construction of green
flower border in Yuhuatai District of Nanjing [ D ]. Nanjing:;
Nanjing Forestry University,2007.

[35] ZEpkok A v vl & DL AT T8 B[] Bk B Ui AR Az P 9T [ D] R
Vb W Mol B4 K 2%, 2012. L1 B B. The Study on common
street trees fixing carbon and releasing oxygen sluggish dust bene-
fits in Changsha [ D ]. Changsha: Central South University of
Forestry & Technology,2012.

[36] R 5 51138 I Hb i A ) IC ' B AR R [ D] R &
JRAEF T K24, 2019. WANG Z Z.Plant configuration and dust

retention effect of road green space in Nanchang City[ D ].Nan-

chang: East China University of Technology,2019.

[37] e, T—75, . A M0 32 2 Al Fol s A2 2800 F 5T 40
[ 1] ZHAI R ,2001,29(6) : 780-783.WU Z N, YU Y
S,BIAN Y X.Preliminary report on dust retention effect of main
greening trees in Hefei[ J].J Anhui Agric Sci,2001,29(6) :780—
783.DOI: 10.13989/j.cnki.0517-6611.2001.06.042.

[38 ] SCHAUBROECK T, DECKMYN G, NEIRYNCK J, et al.

Multilayered modeling of particulate matter removal by a growing

forest over time, from plant surface deposition to washoff via

rainfall[ J ]. Environ Sci Technol,2014,48 ( 18) : 10785-10794.

DOI: 10.1021/es5019724.

BTG ARIRXS PM, 5 S URL) 1 IR D RE S BOR [ M ] AL 5T

Bl2E R At ,2017.YU X X. Regulatory function of forest on

PM, 5 and other particulate matters & related technology [ M ].

[40

—

Beijing: Science Press,2017.

[41] Z=iM 50T, LG 555 R Rl 42 e 0 5 3R 2
B RRIPRIAE 19 5 F [ 1] MRl B2 852, 2021,34 (4) - 84—
94.LI H M, DANG N,YU L Q, et al.The relationships between
the dust-olding capacity and the leaf surface structure & particle
size in five evergreen tree species locates in Hangzhou [ J]. For
Res,2021,34(4) :84-94.DOI. 10.13275/j. cnki. lykxyj.2021.
04.010.

[42] LI X L,ZHANG T R,SUN F B, et al.The relationship between
particulate matter retention capacity and leaf surface micromor-
phology of ten tree species in Hangzhou, China[ J].Sci Total En-
viron, 2021, 771. 144812. DOI. 10. 1016/j. scitotenv.
2020.144812.

[43] sk AW, XIBEZR , A5 B ST AR 42y I i OURE 0 f) 25
EARRAE[ )] A EET5 YL 5518 ,2019,41(7) :837-843.ZHANG J
Y,ZOU M, LIU X D, et al. Content characteristics of particulate
matter on the leaf surface of Nanjing urban forest plant [ J].
Environ Pollut Contr,2019,41(7) :837-843.DOI. 10.15985/j.
cnki.1001-3865.2019.07.019.

[44] 22052 BURERT, XHE, A%, oS3y 2 A AR ) i B J00RE W 28007
[T].FEdbpReEBE 247, 2021,36(6) : 79-84.11 Q Y,HUANG Y
Q,LIU Y, et al.Effects of particulate matter retention by common
green plants in central tropical Asia[J].J Northwest For Univ,
2021,36(6) :79~-84.DOI: 10.3969/j.issn. 1001 —7461.2021.
06.11.

[45] Bk, S0 RN T 2k AUALY) s 22 5500 MO A BRARRAE R 1oz [ )]
LI RE 2, 2017 ,45(6) : 127-131.XIA B, MA X.Dust re-
tention effect of greening plants in Zhengzhou City and its physio-
logical characteristics response [ J |. Jiangsu Agric Sci, 2017, 45
(6):127-131.DOI: 10.15889/j.issn.1002-1302.2017.06.032.

(46 vt . T 7 TIT 250 el A A ) i 2 000 B 2R B MEIE ST (0]
K EARFFWFFY,2016,23 (1) : 187-192.GAO C Y.Research on
dust retention capacities and physiological properties of different
typical green plants in Nanning City[ J].Res Soil Water Conserv,
2016,23 (1) 187 - 192. DOI. 10. 13869/]. cnki. rswe. 2016.
01.028.

(471 X0F e pg i 28 B TRMRLARAE 75 P RS AR I [ D). 7
B E R MOl K 27,2013 LIU L. Characteristics of air suspended
particulate matter in Huainan and monitoring pollutant by trees
[ D].Nanjing; Nanjing Forestry University ,2013.

(48] S22, sk, 22 e, A AT 16 Fh RS AR B R B0k 4
Y225 BRI ST [ 1] AL mtMoll K544, 2016, 38 (12)
84-91.SHI J N,ZHANG G,AN H L, et al.Differences in atmos-
pheric particle accumulation on leaf surface in sixteen tree species
in Beijing and characteristics of particles[ J].J Beijing For Univ,
2016,38(12) :84-91.DOI: 10.13332/j.1000-1522.20160053.

[49] PRZYBYSZ A ,SAB@ A,HANSLIN H M, et al. Accumulation of
particulate matter and trace elements on vegetation as affected by
pollution level ,rainfall and the passage of time[ J].Sci Total En-
viron, 2014, 481 360 - 369. DOI: 10. 1016/]j. scitotenv. 2014.
02.072.

[50] TOMASEVIC M, VUKMIROVIC Z, RAJSIC S, et al
Characterization of trace metal particles deposited on some
deciduous tree leaves in an urban area[ J].Chemosphere, 2005,



552 4]

MR, 45 R AR A28 e FUAE BHLAR 25 7 A 5 11

61(6) :753-760.DOI; 10.1016/j.chemosphere.2005.03.077.

[51] NOWAK D J,CRANE D E,STEVENS J C.Air pollution removal
by urban trees and shrubs in the United States[ J].Urban For
Urban Green, 2006,4 (3/4) :115-123.DOI. 10.1016/j. ufug.
2006.01.007.

[52] TLRER] BTN Hb DX DL 1l A g Al A 4 i 2R BB 15T [ D] 6L
MWLM ,2012.JTANG S L.The common green plants in
landscape architecture and the study on its dust retention capacity
in Hangzhou[ D ].Hangzhou; Zhejiang A & F University,2012.

(53] FEBRLL, 2R b 0T ATl i e AR A o i 2R A O B 2R
WRAIBAS[J]. £ HEE, 2006, 15(2) : 327-330. WANG Z
H,LI'J B.Capacity of dust uptake by leaf surface of Euonymus ja-
ponicus Thunb.and the morphology of captured particle in air pol-
luted city[ J ]. Ecol Environ,2006,15(2) :327-330.DOI; 10.
16258/j.cnki. 1674-5906.2006.02.027.

[54] F6LL, it B ¥, 55 5t T2 B R sk A A AR 0 1
WRFE )] SRR A el (A SR BE R ,2014,9(1) : 75-78.
SHI D H,HUANG J,YANG A L, et al.Study on the dust catching
property of the campus plants in Guiyang University [ J]. ]
Guiyang Univ (Nat Sci) ,2014,9(1) :75-78.DOI; 10.16856/].
cnki.52-1142/n.2014.01.021.

[55] ERBGE , F 0%, 28— 35 AN i B AR S A Ak i 22
REIWTFEL C 17t JERT, WRIGE . th [ X5 Bl bk 2 22 2013 4R
SR SCHE I AL ST, P E S Tl H MURE , 2013 :410-415.
YAN S J, LEI S F, QIN Y F. Study on the dust retention ability
of common tree greening trees in Fuzhou in autumn [ C]//MENG
7 7, CHEN X L. Chinese Society of Landscape Architecture.
Proceedings of the 2013 Annual Meeting of Chinese Society of
Landscape Architecture; Volume II. Beijing: China Architecture
and Building Press, 2013; 410-415.

[56] VLR, &l , SRBERT , 5 BTN H DL LA L fg ) i o
[J]. Mol BT % ,2013,27(5) :47-50.JIANG S L,JIN H X,
HUA X L, et al.A study on the dust retention capacity of the land-
scape plants in Hangzhou[ J].China For Sci Technol, 2013, 27
(5) :47-50.DOI: 10.3969/j.issn.1001-3776.2011.06.009.

[57] ZHENG J G.Study on the dust-retention capacity resulting from

greenbelt of the main roads in Xuchang[ J]. Adv Mater Res,

2013,726/727/728/729/730/731 ;. 1805~ 1808.DOI . 10.4028/

www.scientific.net/amr.726-731.1805.

e 4 M AU T AR A 2R S AL i B RCR B[ D]

JE A dE MOk K 2%, 2007. GAO ] H.Influence mechanism and

effectiveness of the plants semi-arid on detaining dust in Beijing

[58

[

[ D].Beijing: Beijing Forestry University,2007.

PRAJAPATI S K, TRIPATHI B D.Seasonal variation of leaf dust

accumulation and pigment content in plant species exposed to

urban particulates pollution[ J ].J Environ Qual, 2008,37(3) .

865-870.DOI; 10.2134/jeq2006.0511.

[60] HtF5 3. 41 DX B A MR I F i B PM, 5 25 R SUBOR ) WF 5
[D] s s =0 N |y = ,2015.HONG X L.Studies on leaves of

trees scattered in communities in retention of PM, 5 and other at-

[59

[

mospheric particulate matters[ D ]. Beijing; Beijing Forestry Uni-
versity ,2015.

[61] BAE, AN IE B, 45 AU T AN [R5 Y B2 DX S AL R 77
R T PM, 5 W8 B e R HCS i PR3 [ 0] 07 A 25 4l
2019,30(2):503-510.LUO J,ZHOU X L, TIAN Y X, et al.
PM,s adsorption capacity of Osmanthus fragrans and
Cinnamomum camphora leaf surface and influencing factors under
different pollution levels in Changsha, China [ J]. Chin J Appl
Ecol,2019,30 (2) ;503 -510. DOI; 10.13287/j. 1001 - 9332.
201902.003.

[62] Eot, A0F, BN, 55T A B £ U0k PM,, 5 B £
REJI[)].E5F)24,2014,33(4) : 749-753. WANG H X, SHI
H,WANG Y H,et al.PM, 5 removal by plant leaves: taking Ligus-
trum lucidum as an example [ J |.Ecol Sci,2014,33(4);749—
753.DOI; 10.14108/j.cnki.1008-8873.2014.04.018.

[63] CAVANAGH J A E,ZAWAR-REZA P, WILSON J G.Spatial at-

tenuation of ambient particulate matter air pollution within an ur-
banised native forest patch[ J].Urban For Urban Green,2009,8
(1):21-30.DOI; 10.1016/j.ufug.2008.10.002.

VIIPPOLA V,WHITLOW T H,ZHAO W L, et al.The effects of
trees on air pollutant levels in peri-urban near-road environments
[J].Urban For Urban Green,2018,30:62-71.DOI; 10.1016/j.
ufug.2018.01.014.

X 2. GO T L e el J LA WA R A2 58 [ DRI
Al K2 ,2018.LIU Q H.Study on dust retention of several

common tree species in Shizishan campus of Wuhan[ D].Wuhan;

[64

[l

[65

[

Huazhong Agricultural University,2018.

[66] 24ty , BRagq, 224057, 55, W 10 Al Fioxd AN R) 75 Yy
DA 2B B2 [ ) ] 7 e Rl R~ 2 487, 2016, 36 (3)
105-110.LI Y M,CHEN Q B,LI Y Q, et al.Study on the effect of
absorption and purification air pollution of 10 common greening
species at different polluted area in Kunming[ J].J Southwest For
Univ,2016,36(3) :105-110.DOI; 10.11929/].issn.2095-1914.
2016.03.018.

[67] DUZGOREN-AYDIN N S,WONG C S C,AYDIN A, et al.Heavy
metal contamination and distribution in the urban environment of
Guangzhou, SE China [ J ]. Environ Geochem Health, 2006, 28
(4):375-391.DOI; 10.1007/s10653-005-9036~-7.

[68] ML LT 2GS AR RUAE B A A A PEAG [ D] L. B3

iy K% ,2021.SUN Y. Estimation of vegetation dust deposition

distribution based on multispectralimage [ D ].Shanghai ; Shanghai

Normal University,2021.

KB AE AR RS G R i M DU SE RS [T ] v [ 3R

BE W, 2008 ,24(5) :40-43.ZHANG J H.Study of hyperspectral

application to monitoring vegetation response of air pollution[ J].

Environ Monit China, 2008,24 (5) :40-43.DOI; 10.19316/].

issn.1002-6002.2008.05.011.

[70] GARTY J,TAMIR O,HASSID I,et al.Photosynthesis , chlorophyll

integrity, and spectral reflectance in lichens exposed to air

pollution[ J ].J Environ Qual,2001,30(3) .:884-893.DOI: 10.

2134/jeq2001.303884x.

W T S Y T ST e AL AR o ) 2 A 2SR [ D]

A MOl K2 ,2009. YAO J.The physiological and ecological

impacts of urban typical afforestation trees polluted by dust[ D].

[69

[

(71

[

Nanjing ; Nanjing Forestry University ,2009.

CHEN X P,ZHOU Z X, TENG M J,et al. Accumulation of three
different sizes of particulate matter on plant leaf surfaces : effect on
leaf traits[ J ].Arch Biol Sci,2015,67(4) :1257-1267.DOI; 10.
2298/ABS150325102C.

B T N B AR S e A i R OB S /E B [ D] R
B T K22, 2007. HUANG F.Effect of highway dust pol-
lution on photosynthesis in plant leaves[ D].Wuhan: Wuhan Uni-

(72

[

(73

[

versity of Technology,2007.
[74] SRARFE, T H W M1 R XY SO K AR BAE 25 1 5 R BF
GUHEREL ] 5 IR A ) 7 4, 2014, 20 (6) £ 1132 - 1138.
WU C Y, WANG X F.Effects of foliar dust on plant reflectance
spectra and physiological ecology;a review[ J].Chin J Appl Envi-
ron Biol,2014,20(6):1132-1138.DOI. 10.3724/SP.].1145.
2014.03044.
BUI H T,ODSUREN U,KIM S Y,et al.Seasonal variations in the
particulate matter accumulation and leaf traits of 24 plant species
in urban green space| J].Land,2022,11(11):1981.DOI; 10.
3390/land11111981.
[76] Bl #7558, T R 3 AR AR i R AL 7 4 93 3 AS R AE B
AER T S5 A e 3] 2 L [ 7] 7 bl R A A e (B SRR
) ,2020,44(4) :12-20.SHI T T,YANG X L, WANG L G.Dy-

namic characteristics of floral components and anatomical observa-

[75

[

tion of petals in three cultivars of Osmanthus fragrans[J].J Nan-
jing For Univ ( Nat Sei Ed),2020,44 (4):12-20.DOI; 10.
3969/.1ssn.1000-2006.202003047.

FAEG AR AP



