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WEI"Wen—Jun % WANG Bing'”, NIU Xlang
(1. ngy Laboratof;f of Forest Ecology and Envn‘onment of Nalmnal State Forestry and Grassland Administration, Research Institute of
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Forest Ecology, Environment and Protection, Chinese Academy of Forestry, Beijing 100091, China; 2. Liaoning Academy of Forestry,
Shenyang 110032, China; 3. Dagangshan National Key Field Observation and Research Station for Forest Ecosystem, Xinyu 338033,
China)

Abstract: As the most important carrier of atmospheric particles captured by plants, the differences in micromorphology characteristics
and leaf roughness are important determinants of particle capture capacity. Leaf micromorphology usually changes with growth (internal
factor) , and with environmental pollution intensity ( external factor). The existing dust-spray simulation was always short; however,
the leaf micromorphology changes had a clear delayed response, and therefore its results could not reflect the micromorphology changes
caused by internal and external factors that influence the particulate capture capacity of leaves. In the present study, new and old
leaves were used to study leaf growth, and different pollution source conditions were selected to study pollution intensity under natural
conditions, to analyze the changes in leaf surface micromorphology and their impacts on particulate capture capacity. It was found that
the amounts of TSP, PM,;, PM, ., and PM, on the old leaves of three evergreen trees ( Taxus cuspidata var., Platycladus orientalis,
and Pinus tabuliformis) were higher than those of the new leaves, and the amounts of the particles with respect to the old leaves
increased with leaf growth. Moreover, there were significant differences between the new and old leaves regarding the captured amount
of different-sized particles. The increase in needle roughness (Rq) of the three evergreen trees, caused by growth, was the main factor
that led to an increase in particle capture capacity for old leaves. The TSP and PM,, captured amounts of P. orientalis, P.
tabuliformis, Sophora japonica, Populus tomentosa, and Ginkgo biloba were higher in the heavily polluted area than in the clean area.
The amounts of PM, s and PM, captured by P. tabuliformis, G. biloba, and P. orientalis in the heavily polluted area were higher than
those in the clean area; however, the amounts of PM, ; and PM, captured by S. japonica and P. tomentosa in the clean area were
higher than those in the heavily polluted area. Pollution intensity very significantly affected the capture capacity of TSP, PM,,, and
PM, s by leaves, as well as significantly affecting the capture capacity of PM,. This was mainly caused by the leaf micromorphology
changes found in the heavily polluted area, such as stomatal index decrease, waxy layer degradation, more irregular surface texture and

boundaries of the epidermal cells, and longer and hardened trichomes. These changes caused the Rq values to be generally higher in
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the heavily polluted area than in the clean area, and the roughness of the abaxial surface increased more notably than that of the adaxial

surface. These results will provide data support for further revealing the driving factors of particulate matter capture capacity of leaves

and proposing more scientific urban forest management measures to improve their particulate matter removal function.

Key words:leaf; surface micromorphology; roughness; particulate matter capture ability; old and new leaves; pollution intensity
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Table 1 ~ Growth of the six tree species

PRI A M4/ cm B E/m
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Fig. 1 Particulate matters on leaf surface and roughness (Rq) for new leaves and old leaves
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Table 2 Two-factor analysis of variance of new and old leaves
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and tree species on the particles capture capacity of leaves
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Table 3 Two-factor analysis of variance of pollution intensity and tree

species on the particles capture capacity of leaves

F AR B Y

PRI s i AR
TSP 122.515 ** 209. 663 8. 062 ™
PM,, 46. 612 80. 611 = 4.399 *
PM, 5 14.53 ™ 52.579 5.507 **
PM, 5.902 " 14.919 ™ 7.591 **

1) B FIRSREMREI &, oo TR P<0.001, #x FiR P

<0.01, * F/R P<0.05
2.3 W SRTATROUL 45 74 X6) i 7 A A RIS G 0 i [

LSRRy AN BE T G R
MR BT A 45 R M [ 3 (a) ~3(d) Al

4] BREASH R 0 IE RO H, SOMAE,
T AN 38559 b 53 A1 o 3 R 5K I 09 <L S 3 A 1Y
AR AT 2 S AL, 2 IR I A 3R TR A
BL i 1 T A ﬁﬁ?ﬁ%"\ﬁﬂﬁ%ﬁﬁ%@fﬁﬁ%ﬂf
T 5 Kt ALY %ﬁﬁ%ﬁﬂﬁfﬂfﬂiﬂﬁﬂﬂﬁﬂ
ALY TG b U I T OUR ) M;’AFM

?ﬁﬂl*?ﬁ@?ﬁ%ﬁﬂg 4(a) ~4(d)| @5(@ #5
(d) Fng 4] ,%‘?WIEE*H I8 FH 450/ 0N 1 B 6 20
i, jﬁ,ﬁ\‘ad"ﬁ%ﬁ(/ ﬁ’]%?ﬁﬂ? ﬁﬁ%ﬂfﬂfﬁlﬁﬁ
fEETSFE’J“J*W%?\QEﬁE,(n*’JEEm,%ﬁﬁf ZiE
AT 17 ﬁﬂﬁﬁq 351 18,6, 2.04, 254 71 2919
nm,%ﬁ”ﬁﬂi’\éﬁiﬁﬂﬂ 1EH Eéﬁ*ﬁ*hfﬁ{iﬁtp

AR 19 2 T P ) 0 T8 A T3 AR, DA <
Wﬁ%ﬂéﬂ:’lﬁKi@/ﬂﬁj\?ﬁ,fHﬂ*’A%?L%ﬂﬁﬁ\?ﬁﬂﬁK
TF, AR BURL D . PSR 14 38 - S BT B
T, VAR b AT R o3 A [ 18] 3 (e) ~3(f), 1813
(h) ~3(i) A 4], FRETS YL X B & Z2 1 A0 X it
DX, SALTF BEBARXTE I X /N #53 SAL g R ) BH

if“/’i DX B A TR I s i 2 T 5 B 22 | T

Yo Rl a2 BIRR [ 18 3 (f) ~3(g) , K 3 (i)
~3(J)7Fﬂi§4] MAFM EIZ5 1 SRR i
HUBEE Rq BE 0 35 I3 R A5 1A B | (H & B2 s
P X APRERE B = ARV i X [ K 4 (e) ~4
(j),B5(e) ~5(j)FE4].

ESHDETE XA b, BT Qe X R A 17 T
PSR ERCE AR B , 2K AR | iR R TH 2SR
WS NT AR, Pt 1 240 R 1) 5 T )22 A2 31 ™ EL IR L
PRASAE b T A A0 M ) RS 2 S AN KLU HESY) | B R
15 X R T R A B 22, TR ORE ) 32
SIATTEM R DL SR AR AL S, AL T EE R
(K 6(a) ~6(d)MFK4]. AFM EF s, 1 F IE mig
AL, TS LRSS Rq (43T M 75T
HETG Y IX BHIBERE R (R R T A I s X [ 1A
7(a) ~7(d) . Kl 8(a) ~8(d) K 4].



3140 woom ® % 41 %
1o @ s
222 PMio
P ESS3 PM: 5
5 ST . M,
2 5 7
=
g 6Ff Z g
s 7|7 ?
sl A
T2 7 AN 7z Z 7 % 7z 7 7
o LA 2N | 72N O | Vel Usm | N PN | N N
A B A B A B A B A B
4 i [ EAH A
60 s
(b) -
50+ ) 1,
= Ra-##fikX
°r = Rg-{5 R X ~
—o- Mg 3
g 30 g
= 1. E |
20
- 1
10 + 3
&
0 0
Wi ik b Ak s
( i | et e B 1 e Sl |
u | i &

—
8 | Lt B2 TSRS ESM MY AR RIURRE (R
| Fig. 2 Particulate mattef':%)n leaf surf; its roughness Rq for different pollution intensity areas

IESAZAARRTERE X . (a) BH-IET, (b) H-HI, (o) EM-1EM, (d) B0 MHEGHEEEX . (o) #it,
(D&M, (g) MAHAYEREIGHX; MARAAXTEREX . (D) FH, ()M, () MR GHX
B3 EEHNTMHAHARERREER

Fig. 3  Scanning electron micrographs of leaf surfaces for evergreen tree species
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Fig. 5 Three-dimensional AFM images of leaf surfaces for evergreen tree species
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