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WE: [ B8] AN TR BN GF LR AT ERN, [ Fik] 2L 78F LB (X R Ligustrum
lucidum. AL Eriobotrya japonica. %#s Photinia serrulata. /\fi4&# Fatsia japonica. Kvt3%# Euonymus japonicus. #
R Pittosporum tobira. # XA Nandina domestica) AFF AT %, EAMTRLTAE, KE. A8 3 AMRHER, REESM
et BB AR R AR R AH Y [ EEFBAES (TSP). TEANBAY (PMg). @B4d (PM,5)], KA S5 BIERTE
RN E S M R At BRI LR, RN R R T EREE T SRS R AR T R AR ISR, TS LS A
WRARRTAAXME TR, BRFEEEARFERARBGBHRMS, [ LR ] OHp e Ele-T @R L
FHERSL X ABESN R ERERIEL, LEFRD G EPEGHELT, RRMAY TS GFE 8L RHE
4y, B G AR EEREDGRARRKK LR, Wit EE&FHEY . mBEN G E G R RIR, HRTTEAAM
B ERA KR, QAR R XK ABEY R B RILG e, SHpedteidd, ALFHE. sth-t%Ea bR
TOHKHETHRAR, AR BRAETERRESBANAYEAE, FRAYIEERE LS, OB LIRS0
FEAE, BREANALHNFLERGEGEORABRE R, [£R )] E4SBHMTEEM T LG, HITHRTLHEL
IR, BRMENASETHEAR L LBGHY, B 2444538

X B AEIAR; RSSHG AR RIFERD
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Dust retention capacity and leaf physiology and photosynthesis response of
7 garden plants in Zhengzhou City

HE Dan, LI Haitao, YUAN Jiangqin, WANG Anyin, WANG Yifei, LI Yonghua, LIU Yiping
(College of Landscape Architecture and Art, Henan Agricultural University, Zhengzhou 450002, Henan, China)

Abstract: [Objective] The objective is to investigate the dust retention and comprehensive anti-pollution
capacity of typical garden plants in Zhengzhou. [Method] 7 common garden plants (Ligustrum lucidum,
Eriobotrya japonica, Photinia serrulata, Fatsia japonica, Euonymus japonicus, Pittosporum tobira, and
Nandina domestica) were selected as the objects, and 3 sampling areas of streets, campuses and parks were set
up. Atmospheric particulate matter with different particle sizes (total suspended particulate, inhalable particulate
matter, fine particulate matter) retained by each plant leaf was collected. The dust retention per unit leaf area of
each plant was determined by the method of graded membrane filtration. At the same time, the photosynthetic
parameters and leaf physiological indicators of the plants under different pollution levels were compared. The
correlation and principal component analysis of plant dust retention and physiological photosynthetic indexes

were carried out, and garden plants with outstanding dust retention and comprehensive anti-pollution ability
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were screened. [Result] (1) The amount of dust retention per unit leaf area of plants was proportional to the
mass concentration of atmospheric particulate matter in the environment. The increase in particulate matter
retention by different plants was uneven with the aggravation of particulate matter pollution. (2) With the
increase in atmospheric particulate matter concentration, the net photosynthetic rate, stomatal conductance,
chlorophyll a and b content of leaves decreased, while the malondialdehyde content and superoxide dismutase
and peroxidase activities of leaves increased. (3) The results of principal component analysis showed that the
comprehensive ability of dust retention and anti-pollution of P. tobira and F. japonica was more prominent.
[Conclusion] In the future control of urban dust pollution and urban greening construction in Zhengzhou, P.
tobira and F. japonica can be selected as priority plants. [Ch, 2 fig. 4 tab. 38 ref.]

Key words: garden plants; physiological indexes; photosynthetic parameters; dust retention capacity; anti-

pollution capacity

BEE v AR Tl A R R Pt A Je , JEaRIARE . T A AS Il IR ORI 22, RAUBORL ) 1 7
B s AT G [ R A P, %o T ) A S PR R A SIS A B B 1 E s e R AR ) v 2
WAEZE Y, Hha a2 ER/D TEE ST 10.0 pm BT AFURY) (PM0) S8 A IR H 5
SURWFIR RGN, SRNNFER/NTHEET 2.5 um BAER Y] (PM,5) AR ANTR . W BE
\EBEAFEYR, A NKRRMMETER RS, 5 &0MAERRE. B, BRI Y
Jo B MR B SR G il 2 A Il T R AT A R AR —

Fel M ) AT AR S i Ok (PM) st iR B2, s dnloni 25 Ui ), AR 3 i ik i vk B8
KR, MR HIAEE A | AR SRALE R LR I BR, M 5 H R DG
TPy R RE 1220 A B 2R R ) 32 A R PR TS GLIR G S ), ] — AR AR R X SRR X
S5 H G et DX R A i 2 TE T XU M R A A T SRS R, R A 2B
Wr 60% BG5S K SALIEZE, MHIHDEAEIER, FEHYNAERKETZMN ), FE, KRAWRYT5
YT E R X, MY SR kAR, HOGCE RAETTE S AZ B m U, Y REOLE SRR
LB DA S Fr i R B oA, AT AT Bl UKLy JoT i v JBE 1 v S R R AT A A 7 AR B
W2 FEAEYI R TSR0 A FE R ALE R, 51 R R A Ak, ek Y R (MDA) i EE R
W BE LA SR G By ok AL (POD) . i Ak AL B (T-SOD) TG PE & it B R ANIRAE)
FE T A7 FURL TS G I B A VR S A R B r i 7 AR B B A% i e FL X BURL A i e bt s g5 T, s
W Koelreuteria paniculata 548245 Prunus cerasifera ‘ Atropurpurea’ ZMURITG Y5, Hig LG R
SALFEEAE A — 15 Y BREE N B MR /N, USR5 e fie 18R [BIAA Juniperus chinensis . &
¥is Cedrus deodara Wi % H 4 IX I JSUkT 4 o 2t v 5 A 4 T, b i b 2 38 I i 20 B0 1 e s 38 /N 1 JHL Al A
Yy, XHEUR TS g BT R

M T T E b, B T R PR R, 3T AR A T v R [ PR RRAEL, M EE R
TR RAIEERY . HAT, TR T MR SR A AT ) 52 0O P B30 I 0TS YL RE T P9 e . AR SE
DA T ULAY 7 Fh R ARAE S A o 0T 4, 00 B i T AR BR AR RDREAR R 0 o, A BT AN
[l YLt B T A AR 0 R 5 Y i A B S A e brma N FR B, B AR R R AR e I FILIS e Be I 4R G
AP A RAEY) , A R0a B T AT G A i i 2 A it BB (R AR 31

1 #H50&

1.1 RESER

FBM T T G4 rh b #K (34°16'~34°58'N, 112°42'~114°14'E), AHFSE S BORM 4K X 3 S ELA
AR X IRAEATRAE, FLr T B DI PN Rl (RIFRIE ), ML E80m 2 BRI E, Fi. A
TR Z s R XS] Ak R SCA AR X (FRTRRA Pl ) AT 4R, Tt AR b 5 2 el XA
M Z b (FRIFRA D) FgE S, HEER R, SRR BN A A TE B . RehE . 2N PEl 3 A X R A Bk 47 ot
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R4 265.3, 105.6, 56.7 pgem™*, XN RIS RE . B AR 3 AARERREE Y5 YK
1.2 X EY
TERTRALE X ALY Rh 2 A T A AR |, RT3 WY 7 FhREAAE P VR RSx4 (5 1),

F1 HkEY

Table 1 Test plants

s i # & I REAE M RIE S
1 Z&UiLigustrum lucidum AJ#ELOleaceae 1 iR Ligustrum ST 7 D A o U 1 Tt M W L IN .
MREHAE, BAKEER
2 M Eriobotrya japonica A Rosaceae AR & Eriobotrya TR s R ik 7@; g "
3 filiiPhotinia serrulata AR Rosaceae i Photinia MRAWEEDE S ERE ; S rRERRE, PRS0k
MR ERLRE, B R
4 N1 Fatsia japonica TUNE} Araliaceae INf & B Fatsia AR HR REE SRAAFR GRS
ik
It G ok Gy B MREEOLE, BA D EER
5 K45 Euonymus japonicus TFFlCelastraceae T )& Euonymus ffﬁ?};;%.ﬁ/ R 1“{%;[&]2;;5&@21@;%%{&
(5 BT 48 B bR WRTDEHE, TIKHHEA R
6 Vi Pittosporum tobira TEAA Pittosporaceae A& Pittosporum +;j?ﬂ$;ﬁj PRBEE 1“2;?22{%@;22&2)&75/%
{56 630 FE sl (R R: 5 5 MR, bR kA
7 HiRAN Nandina domestica /NEER| Berberidaceae 1§ KAT)E Nandina fﬁ.ggg.ﬂdﬁ f fiﬁiﬁti%g;g{ HEE

1.3 MRR&EFZE

SRAER AL R AR A K A, R MR A K RAF . o R, MRE e iREET . F 2021 4F
7HAWE GEWERT 15mm) 57K, KX, BN, KRGS T 3 M RERIFIRRET o &
P S 3 AN ER . FON A & AR e e —3, 7RI B Hb I 50~150 em AbZRFg P AL 4 A>T 1) Bl
FURERK SR, SE AR Fr o Bt AR R AR 10~15 i, BRI 30~50 o R4
IR /NI A, e Rksl, xR R E R T A R RERE S, 2
oy AT A E T 4 C R, AT AR B 2R A5 T80 C fR1F.
1.4 MHEBAERENE

ia PP R A 0 8 I DR P i I T 58 3 AN RIS AR i) S B PR UKL YY) (TSP) . AT At
I NSRBI T AR (CT-203, 36 [ JEL B3 28 |)) XA VR IE 1 AR g v R A T v T
BUME, FE 3K AT A 2R = 5 SR S/ i SRR . AR ST R Uk A B )
S50 LA R TR B0 . VPR BUR B
1.5 MREEBEERSXESHNE

TEICHT B A ) it R EAT A BRAR AR E , 4R E a (Chla), 4R b (Chib) it /- BUH AR5k
K 80% TN TR V75 W 4 LU €8 40 A U 5 MDA Jot st B8 R Wk R A A 2 bl 2 PR I 5 4R Ak W B Ak il
(SOD) ¥ 4 F AU PUms (NBT) SR JFVA N E ;3 POD 3 M FH A B A By vk 5 B,

FIH L1-6400 {4 6 A M52 1L (3EE LI-COR 28 A]) FF e A I Al 4 1 1 e A % (P FSAL
T (Gy)o MRS RAE ARG I IAT A&, I B[R] R R B 24 K19 9:00—12:00, FEFAH
P 3 Bk, WARBEDLIER 3 H KHERLF . K/AMEIE . KT A, B HIER 3 S 28R RHE
1.6 #HiEabiE

FIH SPSS 23.0 X & HE#E1T I L4343 (PCA) . L2 J5 2253 H7 (one-way ANOVA), A4 HT %
] Pearson ¥4 ; Excel 2021 X 44E#H# . 45it; R Origin 2021 F Photoshop 2020 2],

2 HRERH

21 AREBREIFEDH LRI
ANTRIRAFE DXAB A 69 B I TR S TR URL) (TSP) . al IR ABURLY) (PM ) AHBURIY) (PM, 5) i 42
WAL T s o AR 3 ASSRAEDCH, A A% B 7 - T RSB TR ORI A0 TORL ) R A e g v T AR
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L GTAE S -5 A el ) B I TR R RS PR O A i A B e, P R AT 2 ol g A7 I T AL i AR 0y i
Al FORATAY AN I IR AT IR ABURE ) 5 AR BUR ) AR R A 3 SRR X IR T HARAE Y . A
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Figure 1 ~Comparison of dust retention capacity of different plants in three sampling arcas

[Fi] — ) FE AN TR RAE DX 1 A I T RSBV R . AT AU | A SOA Aty 24 o A A B A e
MR Rt . Al . 2, 7 B AR A S A I ) B i R A R AR A AR ) B R T A
PEl (P<<0.05)o AN [RIAE 49 XoF 45 42 AT 40 PO Vi B 70 35 e in S 38 R e NI A 1Y, R R AT B VR Uk
Y. AT SR ) ) R B R R A, K DX BT I T R R VR AU | T A A A 4
NP 2.79 5 4.01 £, BRSNS L TN 1.16 5 1.89 %5 WAl XiF 41 504 47 1) s B8 S i fe K, H
% %) BN I T R AT A A s 2 N B (1) 2.86 % 7 FIAEAIAE 3 AN SRR X AT 18 R I R i b
KA (2.53 g-m ™) 5AHH (2.06 g-m?), B/NFNEEN (1.46 gom ) 52001 (1.21 g-m™?), AL TH
TRV S47 A W A OB, T 2 T Je R S VA (0.52 g-m ), /N N A 4 4% (0.29 g-m2), B i AHOF
YA R i A R KA A (0.57 g-m?), B/NISARERAT (0.05 gem™),

22 ARBRARBEYNESERISIRNETL

TR YA 3 AR A AR . AL T R B R B o A B L AR L TE B (E 2A
[ 2B), HAHYTEE B SR R G R . AL E S AR Z M FE R E 2R (P<0.05), 31
RFE X Yo A B A S AL B R K2 AR, 43518 10.12 pmol-m™+s™' A1 0.13 mmol-m+s™',
/NN EE RAT, 4390k 3.72 umol-m 257! A1 0.07 mmol-m s, AHY) 2 Wk Y ra e, HotE
FIVR BN K E R (11%), BRENEE KT (63%); AL TFEBRRE/NI N L E (40%),
BRI RAT (58%) SiHEM (59%). AP 483 a. MR b BT - B BE 3 R AE DX BURL ) ot
HIRE TR N (B 2C. K 2D), B S5EBEDM R TR a. R b ES T
FILTF AR (P<0.05). NAZEALE 3 A RIEX I B P43 a B340 (0.41 mg-g™") femr, AUARLY
M PRt R b BT /4K (0.21 mgg™') B o L UTAIM P34 4R R a RIS E b TR 0 EoR Ak, 7
124 0.18 F10.07 mg- g™ Bl FURL TS YL R, 2 DTt R SR 3R a T A BRI R R AT I 4R R
b BB AN, AR 0.23 F10.06 mge g, /\SE AL 4R a MRS R
£ b RSB, AR 0.47 71022 mg-g '

[ — AR I AE 3 /1 SRAE DX I PR B o JE R Wk 387 I o SR A DX A0 4 I vl B 1 - v i L
(1 2E), el B R A DX A 1 35 T i o o B R v S R LA SR A X (P<<0.05). A5 MW AE
3SR RE X 7 o X TN R T AR R R MR R A R A B R AT (38.02 pmol- g ), SR IR R A A (11.28
pmol-g™) o HAETT P IRIAIIEBL R, i Ja DA R I et B R B A MR R A Sk e R AT R T, BE R 43500
63.25 1 35.57 umol- g, 3T/ R\ ALE (0.69 pmol-g ).

T R R R A A | o S I S A B OB . Rl . AR (& 2F . & 2G), H
TH PR AE DA RS R 5 8 Bl Z AR 2 25 57 (P<<0.05). S AEY I V348 A b W B AR . i 4R
Ak T P B v 1 R R B, 4k 8.88 1 12.00 pkat- g 'y -840 A AR W B Ak G P S AR 1 R RS R
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Figure 2 Changes of photosynthetic and physiological indexes of plants in three sampling areas
7 (4.37 pkat-g ™), ~F-Xad S ALY GG PR B AR AR (6.39 pkat-g ™), ORI YL NS, N MAE AR
o AP S M 5 AT 9 AR T B A B S TR BN, AR 4300k 4.34 1 2.08 pkat-g ' KA
()3 SR AR TG 5 VA ) 8 B AL P Bl T AR A R, 43l R 15.99 1 6.32 pkat- g '
2.3 HEWHELRNENRAER EBERNBEERERS S
WX AP R OGA L AEBEAE 10 N EARSEATAROCHE S BT AT AT BR AR OC R EGA B I 2
KR 314 (38 2)(P<0.05). 1HHF 10 NEARF AL F s Hrit, $&BGH ART 3 A~ F s my 2807
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ZETTHRREAG, RESCWL T A AR i A2 S PUTS RBE N LR IR B D, ANREHPRIEITZR G . (A
WWBALRE L EAI RS PEREAR LB , FRREEAT E R AT, FESREGE ARG 3 B, A
Fa T, MR b B O S AL RS | A E UK, WG RS 2 A F S
BECR, ERTEUR Y R BEAE S 3 R R, BT 1S5 2 A o B R T )
MIPTIT YRS, 55 3 Ty EE W T R AR RE T, BLAT 34 o i B AR 28 STk N
80.84%, W HFARE S LIS LRE ) 80% LI LHIE R (3 3). NI, WI LSRRI 3 4> p o As Yyt
LGB LG R bR . BT AYIEACHE . 3 A ALY RS PR R A AN BE T L R 7
B, AT BESEAR I S UL 15 e BT A A S A 1R A A AN REAS RS AR ) X ORI A0 ¥ e TP 5 553

K2 EMELENSRE EEIERIEXES T

Table 2 Correlation analysis of plant dust arrest capacity and photosynthetic and physiological indicators

fabr X X) X3 X4 Xs X6 X7 Xg Xg X10

X 1 0.299* 0.478%* -0.321* —0.397** —0.359%* —0.208 0.338** 0.459** 0.192
X, 1 0.222 0.057 —0.159 —0.478%* —0.328** 0.203 0.285% 0.039
X3 1 —0.089 -0.212 —0.357** —0.254* 0.034 0.383** 0.214
X4 1 0.635%* 0.199 0.228 —0.439%* —0.309* —0.386%*
X5 1 0.526%* 0.460%* —0.340%* —0.377%* —0.269%*
X6 1 0.875%* —0.309* —0.384%** —0.299*
X7 1 —0.285* —0.252%* —0.268*
Xg 1 0.165 0.411%*
Xg 1 0.356%*
X190 1

UL *RIRSIRARTE 0.05 P E R FMK, *FIRKIEIRAE 0.01 /KF BB FEMIE, x,. BEIEPRY) (TPS) Bk ; x,. 7l
W AR (PM ) BUHVRIZ 5 xs. ZHBURIH) (PMys) BRREIRIE 5 xp HOLE R (P); x5 ALRE (G5 xe. M4 F a (Chla)
B8 xp. MERE b (Chib) Bt 704 v W (MDA) Bt /RUREE 5 xo. AB ALY LA (SOD) 15 xq0. T4 ALH)
it (POD) ik

R3I L EESHEIEERET 3 RS ST R E TR ER

Table 3  First three principal component contribution rates and factor load matrix of dust arrest, physiology and photosynthetic indicators

o AR » o N
ES %y FRAE(H TR/ % Rt vimk/%
X X X3 X4 X5 Xg X7 Xg
1 -0.71  -0.69  —0.63 0.51 0.77 0.88 0.78  —0.55 3.90 48.79 48.79
2 0.02 0.49 0.47 0.77 041  -024  —0.16 —047 1.53 19.13 67.92
3 0.61 0.01 045 —-0.11  —0.01 0.36 055  —0.08 1.03 12.93 80.84

5

B xS VE R (TPS) i bk B xy. AT W ABOREYY (PM o) BV JEE; vy 4HBURLY) (PM, ) R BEVR B xy. 1000 B SR (P);
x5 AL (GY); x6. M4RFR a (Chla) Uit /5 x7. FHARER b (Chlb) B 404 x. N (MDA) Bit /R .
24 EYELE T REINEEITN
N T A AR BT R S0 IR T, RIESR A AT 3 A T B SRR A 2R Y 2R
oA y=0.4879y,0.1913y,+0.1293p50 Hotfe y) FoRMEYIFES 1 ERM ARSI v, FRHYITES 2
ERSTHIRRIY s vy FORMPITESR 3 ERIT IR 5r 5 y TR RIEE G155 TR v, 5, BRI R TH
A, LR AR 7 OB a0 )5 A BSOS AR bn AR D, B BRI LIS R E ), HAS Y
Y1 o W43 3 KRB A (3.03) 4148 (0.46), RIFETHS (0.11). /\SA& 4 (-0.05), % i
(-0.50). MEAE (—1.26). FIRAT (-1.80), HLAETE ys 1550w THAWAEY), AW H B ABGRAEARE ). A
T UL A SRR 505 YR G RE AT IR AR (6 4), Hohiir A RTis Ges & i ) B g
MY S\ i, BERER R L it

3 it
FER—RBEIX e, R 0 0 B A AR R 250, TSR B RIS A . 34
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Table 4 Comprehensive evaluation of dust resistance and anti-pollution ability of plants

i i) Wao | s He
Y1 2 V3 y Y1 V2 Y3 y
T 1.29 1.74 -0.25 0.93 1 A -0.77 —0.49 1.90 -0.22 5
NG 0.92 -0.97 0.03 0.27 2 A RAT -0.03 -1.77 -0.96 -0.47 6
Ak -0.34 0.80 0.74 0.09 3 7 -1.04 0.54 -1.20 -0.56 7
K-#A -0.04 0.15 -0.26 -0.03 4

UL yi yo. w0 BIBOREEL, 52, 3T, yFRERTEY

IR MR AR SRR A R T 5 DR Y S S5 AR 3 SRR X A AT, TR D i
MR EBOHAE, WE S BRAE L | KR, 2R BRA DU TR m ™, Wit ot AR S R
PIAE 3 ASRBEIX B B ORI RE D %5022, mTRER Iy —F MR EO e, TR, BRIEED,
A FMPBRL P, i R AR, R R A —ENT S8, 8T M AR
B, PR R i WA B P RN, A XA R KA ORL ) A B RE T AN . ASBIEFE T, LA XS
SRTERURLY) . ANRURLY) (4T R RE T TR, VR T I ORI (4 RE B . X TRt S
L) 2R T AR AR AE LSOO UKL AR B PR SR DR A R BR T M RIE S RHIEAh, SRR IX A T5 et
JEEXT [a]— ey X UK A i B et 2 A G M U A IS R AN [R] 75 2 DX [R] — AL 2% KA i A A
TEFIES, MR EMRMRR DU T . APl . b RIS, AR A0k 4y iy it B B SR ASE DX 75 e A
J3E MG TR BE AN, R R S AR R X ORL P PR RO, L DT TS G AR R R A
Ky F AN o IR I, TR AR UKL ) ) P A2 PR S YRS IR AR R ROR, AN RAI Y
PR S 2 R (A T N

MY E S BOEAE Y E RORS 2R, 5 BRSO ) A R 0 L R e a1 £ o 55 0
ABEFEH 7 AR G A ARG AL AR SR DX A O ) o v B R HE . AT AR R T AR
TOURE ) 4 SRR 5 R O B A s, AR I TR A B A R, X AT IO iR Y BEL A AT E R[]
I, JUREMITE M R A A e 2 AL, B AL T R, R R AR AR AR Y AL
SEAEYI S AN A AT R S i B, AL R LU R RN, TSR El e AR AL LA
AR, FECRILRMTE TR SR T AL AR T 58 1 3R X RURL ) AR VR T, R REfE
15 [ — ML A 75 e v ) DX s P O 2 ) ORI A 0 2% AL ) 32 R 5 A Jr L 5 BRI R AP AE 22 57
P, R BRS-GBS REN, NASEAILFERKRREN, BRTEOLE S EER R
Fo R ES /M-S EEDEESEURREYN, ol et X BRI R bt s, BRIt E 2
B R RBOR, Al REfe HO BRI 5 e AP vERss T SR IR AEY) 32 B e ik ac J5 1 6 S VR TN
HEAE, HIRE S RAEY BDEE I, MY 43R a. MERER b BT B SRR XS
PRGNS, PTREREPCABUR Y & A 2R QB (R N B SR 2 BRI T, R T
MY RDEEREN . BARMYEE 2 BT R n AR a, M2 b B EUE IR E AR, 4ot
SR RATR I A SRR TR U AR, Al RESE PR X 2 AR ORI S G AR BT RE B s i\
A SRS A SRR TR o B AL BOR AT AR HR R ) T Y iU, m kst
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