P VEYI 4R 2023, 44(6): 1297-1305
Chinese Journal of Tropical Crops

T MEULERT A RERREEBMESSHERANKE

KkEX, k&L, WRZ, Bk, BAE

RS MRAE )P RRMAE S S R F E N, UM T 530004

o OE. AR RAGARY, LIRG T R AR S AR A R 1 BB R ( Allamanda cathartica ), 4x i
%% ( Duranta erecta ‘Golden Leaves’ ). #4:#4 ( Ficusmicrocarpa ‘Golden Leaves’ ). “&# ( Hibiscus rosa-sinensis ).
JefkAE (Ixora chinensis). &3t HiA ( Pittosporum pentandrum var. formosanum) Fi#8 % % ( Heptapleurum arboricola )

&7 FEARNR NG, WEMET FIEA R R 3R BB SRR, e A s i B 2 i 5 SR REH

PR BAEYIM A R R 2 T EZE, AR R T PM o Y & HEZ T PM B PM, 55 BRBFSERORRSE R, i fEod s
Wi 2R e S B R g, AR R AR BEN B KT PM o JOURLAY) 0 RE 0 48508 , T8 & WA RN 5 SR iy B PML R PM, s S5 211
OB IR W] s SRS EA 500, MR BEHE . MEEA . — G REE TR AR P S5 IR S A ik
AT AR S MRS TAHYIE SRR S A 68 )1 ¢ R A5 8 R 13 B 40 o 2 J8 B o 1 s i 23
MRS R ORDIRIE AR R, B ARSCIRN A BUR MG HL el 4 . HEFN B ST R R T AR DU RE Y R #8, TR LKA
TG AR R Z RGO R TR B Ak, fENE AR b 7 PR AE R R RN 3R B R OB AR 3R
WL —E 25 5, SMHEREME AR, HEZH, FONSCREL, ER R, KRB Z HRR KA,
HeAEE IR AE FIREE , AR 0N M) S A5 90 o5 D I A5 v vl 238040 B8 W 0 65 1A

KEIE: LR, M RE; REBAOEE; WARed; Avisih; EEES

RESZES: Q944.56 SCHRARIRAD: A

Relationship Between Leaf Phenotype, Epidermal Ultrastructure and
Dust Retaining Capability of Seven Greening Shrubs
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Abstract: In order to select urban greening plants with excellent dust retaining capability, seven species of shrubs, in-
cluding Allamanda cathartica, Duranta erecta ‘Golden Leaves’, Ficus microcarpa ‘Golden Leaves’, Hibiscus ro-
sa-sinensis, Ixora chinensis, Pittosporum pentandrum var. formosanum and Heptapleurum arboricola, growing in the
road green belt of University Road in Nanning, were studied to observe the leaf morphology and the ultrastructure
characteristics of leaf epidermis, and collected and measured the dust retaining capability per unit leaf area at the same
time. The results revealed that the plant leaves had more dust retaining in winter than in summer in this section of the
road studied, and that dust particles greater than PM;y were accumulated more than PM;, or PM, 5. Among the species
studied, D. erecta GL had the most outstanding ability of dust retaining, |. chinensis and H. rosa-sinensis were more
dust retaining capability with particle diameters more than PM,,, while F. microcarpa GL and P. pentandrum var. for-
mosanum had more clear advantage in dust retaining with fine particles such as PM;, and PM, ;5. According quantified
principal component analysis, the five characteristic including: whether the leaf blade was hairy or not, leaf margin type,
the number of primary lateral veins, the netting status of the terminal lateral veins and the distribution status of the leaf
veins on the leaf surface contained most of the information on the relationship between leaf morphological traits and
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dust retaining capability. Among the ultrastructure features of the leaf epidermis, projecting anticlinal wall of the upper
epidermal cell and granular ornamentation of waxy layer contributed to stronger dust retaining than flocculent orna-
mentation of waxy layer. Striped ornamentation of cuticle that was too thick or too thin and neatly arranged were not
benefit to dust retaining. And the cuticle of the outer edge of stomatal outer arch of the lower epidermis of the leaf had a
multilayered ring structure which facilitating the adhesion of more dust particles. The findings of this study could help
to provide a reference for the selection of plants for greening and air purification in different types of atmospheric pol-
lution environments and give us a theoretical basis for the study of plant dust retaining. In the strategy of dust retaining,
seven plants showed some differences in the macro-morphological characteristics of leaves and ultrastructure of epi-
dermis. D. erecta GL had the largest dust retaining capability, various leaf colors and outstanding landscape effects, so it
is worth popularizing. In the dust environment dominated by large particulate matter, |. chinensis and H. rosa-sinensis
are recommended, while in the environment with fine dust particles, F. microcarpa GL and P. pentandrum var. formo-
sanum can be planted more.

Keywords. greening shrub; leaf phenotype; epidermal ultrastructure; dust retaining capability; bio-purification; plant

morphology
DOI: 10.3969/j.issn.1000-2561.2023.06.023

Bt T A 1 & 8 SR B I, FEIRS
S H 25 E S B 2020 AR RS FIRES K
BT AR, AW 337 A
40. 1% T 25 A AR BbR . 45 B R
AT Sl AR R N B A R S A O
51 5 5 S i 3 ORI il A A U R
AT Y TG TR 76 JE I, 4530094 B TR Hh bR
s gL HERR AN, R PR EL A A5 R JEE ) v
EREAA TR, 7RI RMPHA, LHE
By Aia i B EEEH . BN A A
P FIRIE , — 5 T SR IR E R A5 4 iy
PRI EEALEE PMys. PMo Ml TSP (BRI
b ) 01RO/ NG AR M, X A A
(15 FE R S — T R T A KR
WORL Y IR PR, S BRE a  RfeEE . WRR . B
BF4 3 oy o B AR S R s A
PGB RN 52 HENEEREA X,
1 S EL T G Y2 R A 25 D T AR A R R 0
HEEHREE, FrgNRaE i b s
() R b 2 85005 YL AR B i B o R b T
FUR B E G, R ASBURL ) vk B AR I R A
TALLIS 213V 3o BRI T 48 5% GLA X 34 A
YA Re ), A ARME RIS E] 30%, W
JZ B B PM o #FiR F] 1109~2379 t; [l A
SRR A R R MY, R R,
HWANG 25U & -l b 6 0 2 i 1 330 K T
FEI A, TR HGEARZ BN ET L, (HdA
WSk, MEARMERRE ok TARAUY, AR
AR PMy.s 0% B i B AL ) 2R 0 R 2 — 1160

TERE A R ASAE LRI, 25 00 LA 1) A R
BUIBE L R BAE R RN,
LU v A 9 L BE AR/ | 2R i Y B
Yy, LT WEZ ., ARENFESTS. B
AR ROPI S iR ARG . BRI,
FESR T R BEIR B, A el e BLA B0 i 42
RE 1 AR b 2 A 2 A e — IOU B B A T LY
AR AT FE LARE T T O B 7
FHERALTEAR BTN G2, 3 A = 2 FIRK T X X
SEA P A e AUBURL R AR R AT E
M AR AR AR B 2 WA 5 3% BOR ROE 28 ik 5
AR RE I MIOC AR, S B 1t BT B AR AR
AIERALTEA , AR B AR 25 BRI A4 i el Ak e Ao A
Yy e b fias S, AR i A B R BE S 4R 11
R

1 R 5FZE
1.1 ##
1.1 AR XML VYRg 7 HbdE Rl H 2 e
i, i F 107°45'~108°51'E , 22°13'~23°32'N Z Ji],
ST 76.5 mo T JE W AY I BT 2 X
PR, SR, ERAR, FRHRRRNY
J921.6 °C, FeERN 404 C, BILE 2.4 C,
EREKR N 13042 mm, BEHIREZWH, &%
BT, YOS INEa AT RRIE, A
MU S L. M E, WEEH, 26 "%
W SRR,

KA A F RS T PO R AR, )
KEFE TP REREZ B BF5E X 4 R A



%5 6 3]

ORIEBASE 7 FPERALTEAR M A R R B ROE B S AR B TR &R 1299

THL G E SN S 418 Z [ PR s ny 7 Fheg 7
M e b HEARAEY) . A R ( Allamanda
cathartica ), 4" &% ( Duranta erecta ‘Golden
Leaves’ ). T8 4 ¥ ( Ficus macrocarpa ‘Golden
Leaves’ ), Z#E (Hibiscusrosa-sinensis). JEfii4E
(Ixora chinensis). f53%{/Hi ( Pittosporum pen-
tandrum var. formosanum ) FI % ¥
( Heptapleurum arboricola ), FiA % LT A
FESERS, TR T, AKIER,
AR —3, SRR R

112 H#&RE T 201847 H(HEZ)F 2019
1A (%ZF) MRS 7 RIEVHHLECRE 7 F
HEARM: R bE i o REFIEARREE 2 /0 2R 4 10 Bk, 6]
B 5 m DAL, FAEER LM )45 T 1) 55 B f
B SE B my M 7 CAR B B i AR K/ R S i
30~50 J1), SRR EAZERLS), JFE T A B4
o, A SR AN, S AR HE IR 5 BRAERR, TE
FEAR ] BHTET 4300 BE B 4 MBCS%, BYEE T2 T
BONES 5 RGN R, AEMSERE, BT
KGN S, TR RO B LS
1.2 FHik

1.2.1 AARZA T RSN BPAMREEIE RIS
FERR A AR DL . B 7 0] SE MR R-AE , (45
B, BEARAL . B g — kR, 5
2B AU AR B L AR R Z5 RO AE . ARHa A
At iash KR, 2 BT AT g Rl
PR b3 e MERRAE S R AT I, BRI ER 1,

®1 BTHIHEUEAFESHIEENERRER

Tab. 1 Quantification of leaf morphological characteristics
of seven greening shrubs in Nanning
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Fig. 1 Total dust retention per unit leaf area of seven
greening shrubs in Nanning
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Tab. 2 Leaf morphological characteristics of seven greening shrubs in Nanning
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Tab. 3 Principal component analysis of morphological

quantification
J5hE FHs 1 F sy 2 FH5r 3
Index Principal Principal Principal
component 1 component 2 component 3

& Y| -0.779 ~0.092 0.347
At o 0.812 0.362 -0.221
R 0.939 -0.119 0.131
R IES 0.295 0.501 —0.422
2 301 0.882 -0.258 0.277
— G BkxT AL -0.257 0.924 0.142
ik 3 A R 2 0.297 0.453 0.794
A KR A 1 45 -0.079 0.901 ~0.09
FRIEAA 3.173 2.342 1.099
i ZBTHRH % 39.659 29.279 13.741
it Tk % 39.659 68.938 82.679

2.4 FRILKFRKEHAIMSUGB RS

55

2N

KB, T RhagRfEHEAT AR R

AT IR, BERECRAL. MR RALE R

ML R UL 3, 3R B Rl B R R R LR
4o 4RO R MR S A AL TR I 2
T, HARME SRR B S ARG
ESN, oAl 5 FREEA ) TALAMIE SR Y SNG Af TUR
PIR R 1~2 RIS o LM R A7 -1
SRS 2 Bl KRB AU UBURIR N T, 5
GAEMILUER N T, AR ZE A Z . KRR
FBUZ SO LI, B, iz, K
HR P ARSI S A, TARAE R 3% B A B
A B 2R K2 14 £ Jor 2= S 2 R IR HES ) o

3 it
3] EAMHRABLBEARETHTRXEEXRS
DRE S

MABFE S RE, AR, &
FEBAEATZETT | PRS0 i 2R BE 1145 )&
Bk, TR A PR 25 s S AR R AEAE



1302 o AE A F AR 544 %

A: GHUGMN; B: SMEREM; C: KHE; D: ML, E: BB, F. BERE; G HEH. 1.
2: MR BOBCE RIS S B SR OR 5000 %, HAHOK 3000 17
A: Pittosporum pentandrum var. formosanum; B: Duranta erecta ‘Golden Leaves’; C: Hibiscus rosa-sinensis; D: Ixora chinensis; E: Alla-
manda cathartica; F: Heptapleurum arboricola; G: Ficus microcarpa ‘Golden Leaves’. 1: Upper epidermis of blade; 2: Lower epidermis of
blade. The upper epidermis of A. cathartica and H. arboricola was magnified 5000 times, and the others were magnified 3000 times.
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Fig. 3 Ultrastructure of leaf epidermis of seven greening shrubs in Nanning
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Tab. 4 Ultrastructure characteristics of epidermal stomata and extracellular ornamentation
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