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Abstract: The leaf micro-structure of gaden plants can affect their ability to intercept atmospheric particulate matters. In
this study, 10 common deciduous broad-leaved tree species were selected from the main roads in Urumgqi, Northwestern

China. The retention of total suspended particulate matter (TSP ), large particulate matter (PM_ ), coarse particulate
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matter (PM,_,,), and fine particulate matter (PM,_,) of different tree species per unit leaf area were determined by using
water-washed membrane method. The content of particulate matter in different particle classes and its percentage of the total
particulate matter content was further investigated. The micro-morphological characteristics of the leaf surface (villi length,
stomata radius, and groove width, etc.) were observed with an electron microscope. The correlation between the
morphological characteristics of the leaf surface under the micro-structure and the adsorption capacity of different particle
sizes was analyzed. The results showed that there were significant differences in the amount of particulate matter per unit leaf
area among the 10 tree species, and the amount of total particulate matter in Ulmus densa was the highest (53.38+0.71)
pe. It is 10 times of the total amount of Swida alba (4.90+0.64) wg; The average content of PM_,, particles accounted for
about 80% of the TSP. Ulmus densa has the highest amount of PM,_,; and PM,_,, which were (9.14 1+1.08) ug and
(7.75£0.05) pg. It is 3—>5 times of other tree species. There was a significantly positive correlation between the number of
stoma and the content of TSP, PM_,,, and the correlation coefficients were both 0.51 (P<0.05) ; There was a significantly
negative correlation between villus length and PM,_, content, the coefficients —=0.57 (P<0.05) ; The foliar dusts tested in
this study were mainly dominated by large particles, and the foliar micro-structure was closely related to the amount of large
particles; Leaf surface grooves were negatively correlated with TSP, PM_,;, and PM,_, content; Among them, leaf abaxial
epidermis groove width and PM_ , content are correlated negatively, coefficients —0.32 (P<0.05). It is found that the leaf
microstructure characteristics of Ulmus densa and Crataegus pinnatifida lead to their strong dust retention ability, which

could be used as preferred species in street greening work in Urumgi.
Key Words: Urumqi; atmospheric particulate matter; retention amount; grain size; leaf surface microstructure
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m 40 m Ab TR B, BERRH ULAY 10 AR ARTHEA , X - Hi B R ASORE ) 1Y e ) AT 0 LA T
1.2 W5k
1.2.1  RfFpkess

AR SCRFE A TFHEAGE 30 Ff, 3L TR 2GR FF T Sk b NG LA Tl 0 LAt 2 | LA % Bl Ay Ao 7 3k i
PR AT RE | 22 FE RN R, X 8 ety F2 B A P a7 T % | B 10 D ERAER B A R PER A
UM R gt RLRE XS ik R pe Jr s, 60 10 MEPIEARGFRILE 1,

®1 HNEMERER

Table 1 Basic information of the test plants

' ; , . i LAyt
it f I T S R w M !
. . . . . Diameter at Single leaf
Species Family Life form  Leaf habit  Leaf type  Leaf shape Height/m ) )
breast height/cm area/cm
EARTZN e \ " .
4 HIZRER} Comaceae  HEA ey =L 1702 2.7 - 28.9
Swida alba
PEEx BRA . ,
MR IR ok e EW KEUBEBGE 4 19.4 36.8
Rhus typhina Anacardiaceae
5 :
it i R S T 8 5 75
Populus tomentosa Salicaceae
2 2
wee AR S U T 51 7 0
Amygdalus davidiana Rosaceae
sl BE o e T o e BT
el R RA W SRR 68 u 146
Fraxinus rhynchophylla Oleaceae
LM IFs
.ﬂ?l W B ik it B 6.5 19.3 417
Salix matsudana Salicaceae
V& BAR : o - . .
NS . WA vkt gt LB EIRKEE 2.1 - 3
Lonicera japonica Caprifoliaceae
) £ Ft Bignoniaceae %N TR g IO ERRK RE 5.5 22 436.7
Catalpa speciosa
Sz
e AR RA W M RWBASAREE 64 93 79
Crataegus pinnatifida Rosaceae
ko3 3 ) EEIN A AR
[l e A fikk ok st i fijg/ﬂ%[i_]ﬁ/\xﬁ/quij 62 A1 287
Ulmus densa Ulmaceae 71517
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Fig.1 Particulate matter content per unit area of leaves of different tree species
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2 10 FEM M EMEHTR AR THRBEEHEE SR

Fig.2 Electron microscope scans of leaf surface microstructures of 10 plant species at different magnifications
s LLHA S alba;2: KIEM R. typhina;3: FUGRS P. tomentosa;4: LBk A. davidiana;5: KA AW F. rhynchophylla;6: Ml S. matsudana;7:
4 L. japonica;8: WA C.speciose;9: WK C. pinnatifida;10; M U. densaya: ™A IETH ;b M H 351 ; 1a,5a.8b 9a HK 250 4%, 5b .
10b K 100 i, 4a K 500 i, 10a HOK 1000 4%, HAYER BB, 200 4 ; UL I P AR IC AN A M AR AE 1) S8 ELRORI o B e 4

1

R2 MREMENHES RSB B BHEXE

Table 2 Correlation relationship between microstructural characteristics of leaf surface and particle retention

AL Stomata WK SIBCE S LR L% [UH# 58 ) Grooved
Kz Kifz Tomentuil Stomata Stomata Stomata E L
Major radius Short radius number area density Front Back
PM, o 0.07 0.37 0.13 0.46 " 0.01 0.46 " -0.15 -0.25
PM;_ 0.13 0.04 -0.18 0.49" -0.13 0.49" -0.17 -0.33
PM,_, 0.12 -0.05 -0.57* 0.51" -0.19 0.51" -0.10 -0.47
TSP 0.10 0.27 -0.05 0.51° -0.05 0.51° -0.16 -0.32

# E 0.05 B (AR , AP B 2 PM, o . KUK Large particulate matter; PM;_ o : HLBURI4 Coarse particulate matter; PM,_; . 4R 4
Fine particulate matter; TSP ; %5 TS E TR BRI Y Total suspended particulate matter
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