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Dust-retention Ability of Winter Vegetations’ Leaves in Beijing Suburb, China

DU Ling, ZHANG Hai-lin, CHEN Fu"

(College of Agriculture and Biotechnology, China Agricultural University, Beijing 100193, China )

Abstract: The purpose of this study is to evaluate the Leaf Dust—Retention Ability(LDRA ) of five different vegetations around Beijing suburb
in winter and the followed spring. Washing and filtering method was adopted to measure the dust-retention ability after a weekly sampling. It
was found that all of the five tested vegetable leaves had dust-retention effect. LDRA of spinach, triticale and rape were significantly higher
than that of winter wheat and alfalfa during the whole study period, average ability were spinach>triticale>rape>winter wheat>alfalfa. LDRA
of five vegetations was changed in season, that of spinach, rape, and triticale in spring was greater than in winter, while an opposite trend was
showed on winter wheat and alfalfa. In winter the LDRA of spinach was the highest of all and alfalfa was the lowest, and in spring LDRA of
spinach, rape, triticale was significantly greater than the winter wheat and alfalfa; By using the stepwise regression analysis, it was suggested
that rainfall, maximum wind speed and coverage were main factors that impacted the LDRA of triticale and winter wheat, however, there was
no factor could significantly effect the LDRA of spinach.
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Table 1 The dust-retention capacity of five winter vegetables in

Beijing suburb(g* m2- week™)
EFE B AW EE FE

PR

piEa 8 0.858~3.100 1.342a 0.739
T 5 0.677~1.837 1.134b 0.434
INBSE 8 0.729~2.292  1.332ab 0.610
K INE 8 0.502~1.070 0.744¢ 0.232
LUEE 4 0.327~0.587 0.468¢ 0.113

R PAATFRFRERDE (P.01), EARBAERE 338/
M &/NF:2008.11.07—11.14, 2008.11.14—11.21,2009.03.07—03.13,
2009.03.13—03.20;2009.03.20—03.27,2009.03.27—04.03,2009.04.03—
04.10,2009.04.10—04.17; 713% :2008.11.07—11.14,2008.11.14—11.21,
2009.03.27—04.03,2009.04.03—04.10,2009.04.10—04.17 ; £ 1L B 75 -
2008.11.07—11.14,2008.11.14—11.21,2009.04.03—04.10,2009.04.10—
04.17,



%30 55 2 B &l RO

B ¥ % ) 251

AR R 25, A BRI, 7
I T AERTECTE R, R, REHE ELYHE 25T %, %o T3l
BB AR B AMXTRY, A/ NEFIEAE E 1 19 A U
BRI T i LRSS o S E LR, B
SR A R A B S/ R R E B E 2= 5  (B AR
BERTMR A/NEMELER  LNEGEEE
A AR LR LR .
22 ARAFTHEPMFHLRREN

BEH 5 RAMBA T AT ILF R PO I, 3 H
Jal i AR B SR T UL, G 2R AR 1 B o AR YR
T EAHTINEER, B E K 0.01 R, & 20t
BB I ARCR BE R TR EAE , Hofth 3 b
T BRI R E Z . BN, B3 b3,
INBIEZ P RRCR BE KT A/ NI ETE
Toh, Bk S NREIE R A Fr R AR R

161 a
14+ O%ZF11 H)
2 BE:4H)

Liii

e /J\%ﬁi KN BTEHTE
TR
H:EHP AR T RFRRZ R B3 (P<0.01)

L7 (Y BURERT I R : 2008.11.07—11.14;2008.11.14—11.27
BB BURERT 518 : 2009.04.03—04.10,2009.4.10—04.17
B 1 AEEHEES5ETHLRETH

Figure 1 The comparison of the five vegetables’ dust-retention
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capacity in winter and spring
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Figure 2 The dust-retention capacity of triticale and winter wheat in varied times
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Figure 3 The dust—retention capacity of spinach in varied times
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Figure 4 The dust-retention capacity of rape in varied times
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Figure 5 The dust-retention capacity of alfalfa in varied times



%30 55 2 B I N

S

B ¥ % ) 253

3 g

SRR i AR RCR A R R R 2 07 TG, XUAR
B EIWAE YA RAFAE (W st G ) A A SR3
BERR ORGE  2= RE FKO) #AT i Be A s £
GO F R B T AL AU 11 b el MR ) P S T B
TR, I S PRI B R B A R B RS
FRLIRCR 0 T 2RI AY 5 4 ; 56— 3T %™l i i B
FAFHEEE, MR L HV R AR R B AR R
ARESIR, 2R B BRIR BRI SR A Bl A2 RE
% o BRI R A R AR BE ) B IR R BT ST AT45 B e
HEMBY B, B R R S A B R e (E AT
B,

ABIE, AR A SO 5
X5 AR ETE RAFAL A S K 5 R R B
EARZFTHHLRERAZR, XELHNEM
Ko MFHR—EHM A, IR E R AL
P IR — A PR 20 o L AR TR B K, AR SR A BE
25T AR SR o KPR R VR B B2 T B ok
W A R B AR R B DA RO BERL, JE AT 11
HBEWAER 3.4 AGBEIER RN RRR, Hik
B RAUBR R B A R R TR
ARZEAEBTRR , A8 SC R ASE IR R 4 H e B AR Bl
FrBA AR RS TIEE 3 BLA A EE RS T
R A AR EE TR R EREE R 2
T T AR GE AR L 7 — B I TAE R 2R 2
] BE AR R 2 5 AR Y ORI R B, ST
PRAS B RRE S SR R A, [T AT LB FRAE 2 AR
WHATHIIE o

4 i

INBFE KINFE NS VEIEETE JBESE 5 M
Mt A ARBOR . GRARUL, EELEE TS
Hr R RE I K/NHEF R 38> /N B SIS /N > 56
WETE, 2, S i i i B 5 /N B FE
T EER AR EER T L/NEMERETE,
ZNESERETENTH AR EETEEER

WP R AL EMERNHECEAER . 3R
EAVNBE M FEES R E R TARHR
R, MAA/NEMEREHENMER, AFWEREX
FEZHM DR, B, KLBHRE A
AR BERTEIET , HA 3 MR T E
EEF, FENY, B G NBEM R E

BERTANEZMERETE

18 B EE Ak, AT As /N R A
Z/NE M A ARBOR B EE RN R &K
B TN T, B B & R A e
AR,

S E 30k :

(1] MEIE, HLE, XL, 5. RTREELP SR RE 5168
R[], HIEEAAR, 2000, 55(5) :513-521.

YE Du-zheng, CHOU Ji—fan, LIU Ji—yuan, et al. Causes of sand—stormy
weather in Northern China and contral measures|J]. Chinese Geographic
Journal, 2000, 55(5) :513-521.

2] AERETE, RPSE, TRARIK, 55, JURURAINR B X IBARAE 510 A2 M
[J]. HRE TR, 2003, 5(2) : 49-56.

REN Zheng-hai, GAO Qing-xian, SU Fu—qing, et al. The tegional char—
acteristics of the atmospheric environment and the impact of dust—storm
in Beijing{J]. Chinese Engineering Science, 2003, 5(2):49-56.

[B1 4R LTRSS IR K HIA BT Ml 23, 2002(7) «
19-22.

YANG Wei—xi. Dust sources and treatment in sand and dust season in
Beijing[J]. Chinese Forestry Economy, 2002(7):19-22.

(4755 Ry U, 5 R 95, R B HE AL I T IR AR SR R [ IR BL AR fla 3arAr
(0] FIE S AT HELR R, 2009(6):4-8.

HAN Jun—feng, MA Min-tao, SONG Lin—yan. Analysis on Beijing air
quality in recent years[J]. Environment and Sustainable Development,
2009(6):4-8.

519 3F, 46 35 AL XL Ra0EAE  RE NG BT R 22,
2008(4):72-77.

QING Jun, YAN Ju. The evolution of dust storms’ causes and treatment
in Beijing [J]. Chinese Think Tank of Science & Technology, 2008(4):
72-71.

[6] Claudio Gariazzo, Camillo Silibello, Sandro Finardi. A gas/aerosol air
pollutants study over the urban area of Rome using a comprehensive
chemical transport model[J]. Atmospheric Environment, 2007 :41:7286—
7303.

(718 W RERH KIS RIUR R B vax 5] BHLE S, 2008, 21:
477-478.

HUANG Cheng. Air pollution and control measures in urban [J]. Chi-
nese Science & Technology Information, 2008, 21:477-478.

(8] ¥, B B 5FT, 46, JLmORiT a4k X s pwir LB (3], Jbsiakill
K24, 1997, 19(4):12-17.

GU Run-—ze, CHEN Zi—xin, et al. Quantitative evaluation on ecological
benefit of garden forestation in Beijing [J]. Chinese Ecological Science,
2007, 26(6):519-524.

(9] 3K g, 2= P ST I5 Y bR a v il AL PR A BB I ST, BR3AL
ZEh, 2001(2):27-30.

ZHANG Xiu-mei, LI Xian—ping. Dust ability of suitable tree species in
polluted environment in urban(J]. Chinese Environmental Science Trends,
2001(2):27-30.

[10] A5, BRR—, EMEAR, 45, RN X St st R 2s (] 464 Ko



254 kS B BAAE R H AT ST 20112 A

RN, AR, 2002, 22(12):2036-2040.
ZHOU Zhi—xiang, SHAO Tian—yi, WANG Peng—cheng, et al. The spa—
tial structures and the dust retention effects of green—land types in the
workshop district of Wuhan Iron and Steel Company[J]. Chinese Ac—
ta Ecologica Sinica, 2002, 22(12) : 2036-2040.

(1] BR 6, 1200, 7K 5. ZRb s O T S A & Zeiir AR AR 5
(J). BEFAE 5254, 2003, 14(2):2113-2116.
CHEN Wei, HE Xing-yuan, ZHANG Yue. Dust absorption effect of ur—
ban conifers in Northeast China[J]. Chinese Journal of Applied Ecolo—
gy,2003, 14(2):2113-2116.

[12] EHLL, 2220 hr. ST B 6 S AAR W W i 24 R T R i 4
RS A3, 2006, 15(2):327-330.
WANG Zan-hong, LI Ji-biao. Capacity of dust uptake by leaf surface
of Euonymus Japonicus Thunb. and the morphology of captured particle
in air polluted city[J]. Ecology and Environment, 2006, 15(2).327-330.

[13] Pardyjak E R, Speckart S O, Yinb F, et al. Near source deposition of
vehicle generated fugitive dust on vegetation and buildings: Model de—
velopment and theory [J]. Atmospheric Environment, 2008,42 . 6442—
6452.

[14] Clausnitzer H, Singer M J. Environmental influences on respirable dust
production from agricultural operations in California[J]. Atmospheric

Environment, 2000,34:1739-1745.

[15] B&/INFF, B/ otk E BEIRARNT SR M I B T R IET]. FRIEHT

3 5 W, 2005, 18(4):29-30.

LING Xiao —qin, CHEN Xiao —qiang. The interference correction of
quantitative filter paper for determination of suspended solids[J]. Envi—
ronmental Study and Monitoring, 2005, 18(4):29-30.

[16] XUARE, XA A0 22 S AT R ASTORC 4 6 B f 2 i R[]

F G T K22, 2005, 26(5):25-29.
LIU Fu-zhi, LIU Jia-ping. The quantitative controlling and effect of
greens on the dust in air[J]. Journdl of Qingdao Institute of Architec—
ture and Engineering, 2005, 26(5):25-29.

N71E % E & XEA B EAEY SRR I 51k

W), PRI Y 5 IR, 2006, 28(1):51-54.
WANG Lei, WANG Zhi, LIU Lian—you. Research in assessment and
optimization for ecological functions of urban garden plants [J]. Envi—

ronmental Pollution & Control, 2006, 28(1):51-54.

(18] Se—%r, # T, Hlfests. JRTTARALATD AT 42800 - ARG /KT R

BT B A AR, 2002, 13(9):1121-1126.

CHAI Yi-xin, ZHU Ning, HAN Huan-jin. Dust removal effect of urban
tree species in Harbin[J]. Chinese Journal of Applied Ecology, 2002, 13
(9):1121-1126.



