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Analysis of atmospheric fine particles adsorption and biomonitoring potential of corn silk

MENG Bu—fan, QTAN Jing—hao, WANG Wen—xin, ZHENG Gui-ling, LI Peng’

(School of Resources and Environment, Qingdao Agricultural University, Qingdao 266109, China)

Abstract: To investigate the possibility of using local crops for biomonitoring of particulate matter, corn silk and corn leaves were collected
from 17 regions of Shandong Province, a major corn—producing area in China. The mass concentrations of atmospheric fine particles
(PM.s) adsorbed by these materials and the correlation with the results of local PM»s monitoring results acquired through conventional
methods were analyzed. The results showed that the PM,s concentrations in the coastal areas of Shandong were significantly lower than
those in the inland areas. Correspondingly, biomonitoring using corn silk showed that areas with a low PMs concentration were mostly locat-
ed in coastal areas. In addition, the amount of PM, ;s retained by corn silk was significantly positively correlated with the monthly average at-
mospheric PMys concentration and the average after—rain atmospheric PM.s concentration (P<0.01); however, this phenomenon was not ob-
served in corn leaves. Therefore, corn silk could retain PM, ;s for longer and more effectively. The amount of PM,;s on corn silk reveals not on-
ly the degree of air pollution owing to PM,s but also the distribution of atmospheric PMa;s pollution. Our findings demonstrate that corn silk,
which is an agricultural waste, has great application potential in monitoring atmospheric PM.;s pollution.

Keywords : atmospheric contamination; corn silk; PMas; biosorption; biomonitoring
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Figure 1 Sample sites of corn leaf and corn silk in

Shandong Province
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Table 1 The distance between the sample site of corn and the conventional monitoring site
of atmosphere quality and time after the last rain

TS s ORISR g g ORIy
Sample Conventional Distance ‘from a Time after . *ﬁ‘u\ Conventional Distance ‘from a Time after the

. o conventional . Sample sites L conventional .

sites monitoring sites monitoring site/m the last rain/d monitoring sites monitoring site/m last rain/d
-1 YT 2000 7 H -1 H HEHE 55 ) 2000 4
I -2 BERA L 1000 7 H -2 SRR R 100 4
M -3 v/ 9 2000 7 Hd-3 R A 03 3500 4
AKE-1 ARE NI 3 000 10 HEbi-1 HEDTF B 2 500 4
RE-2 BKIAS 1000 10 HEbi-2 DT & IX. 2 000 4
RE-3 [ X 1000 10 B3 FESEX 800 4
rr-1 IISEPNEY 2 500 5 -1 Al 1 000 5
-2 [[EpAES 0 5 -2 X 3500 5
-3 R 1 000 5 -3 B R A 2500 5
M -1 TECHITIT I3ty 4000 5 HeFe-1 B 700 5
-2 WAL 1000 5 HeIe-2 [l PRy 3200 5
-3 LS T 3 000 5 HH-3 F R X 800 5
-1 I b 2 000 6 -1 e iEszin 4 400 6
-2 =S 4000 6 -2 JE A H 5100 6
W -3 IRTT K X 3 000 6 i3 Bl Er T 3000 6
-1 SE PSR 3000 7 Hi-1 I R 3000 10
-2 HIFRBIX 1000 7 Hi-2 CifsE 700 10
-3 V5K AR 2500 7 Hi-3 2 1200 10
-1 15 KAbFRT 1500 3 JaLHE -1 A THUT 0 13
FT-2 BRI K IX 800 3 JaLIF-2 R EHRE 2800 13
-3 Al A 0 3 JaLF-3 TRATBUM 3000 13
AHE-1 AL IR R 10 4 MHH-1 REX 2 500 14
HJE-2 ey CiEL 3 000 4 M5 -2 BARR 3 000 14
-3 I R IR R 2 600 4 M5 -3 rpE Al KA 4 400 14
I IT-1 HERET 0 4
I Y7 -2 h e 2200 4
I Y73 BOCEBY 3 000 4
FORTCTEAT TR , 5 LA o s U 4 s B8 T
=A

RN RS o B E R T, 2 — R
BT D(g) o EARUEALT 5 PM.sHir B 1 (g
g )=Wi/D
1.3 Gt o

F I SPSS 19.0 X e 44 K o itk A7 G2 3t o M.
One way ANOVA 3 H1 KA H PM,.s ¥ B 7E A [7] 1 X 1]
922 5, LA e KA | PML s Ik 5 1Y 1 IX 22 55
FEXT A AP PMos R BE 5 i R L R B PMLs 75
i YA SCPESET T/ BT, LA Spearman A7 RER IR .
Xof A S Bk A 45 A, B SPSS 19.0 E— 2 k17 £ 00
123 B, A A [ 5 /R AR PML s P 2R B2 55 7
Ji V- S5V T RE ) RORE A B Y TR

2.1 KEPM.sRERE S
PM.s 1 343 FEAE 17.02~45.85 pg-m ™ i) 25 2 (J&]
2) VR M T S5y, JaUTRE T SR A1, 45 b DX ) 22 57 1 2 (P<
0.05). HeEEFE30 pg-m LA A 5K, BRI g 7
By JHE  H BRIZE L BRI LA, T T
PMas F5 Ji7 — R RN I T 1 e B Ja Tt S e 1%, Ry
16.92+1.84 pg-m™, M fe &, 4 55.61+10.18 pg-m™
(FE13), 2 b IX ]t A I 25 22 57 (P<0.05) o MR EEAIR Y
2R S ATH B4R
2.2 ERKBF PM.s i BB

N

PM,s T K B8 B A i 23696, 9 71.05+7.48
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pe-g !, I AR AR WU, R 17.73+2.74 pg- g A
Hi X JE) 22 S AR R L (P<0.05) . W BEAR A4 B AR
G B R ERT S A H X A R4t 2 U v b
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2.3 EKM3FPM.s B B
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AL, SR AE 30 pg - em 2 LU AOAT B R TE CRE
T 5 55 5 b X, H A PR AR T i Xt 3%
BB, H LA Bl X Ry 3 (5) .
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2.5 EXKHEPM, s E5 KK PM. ik BERYME K S
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FHIEASE, 5 H W R R 0.425(P=0.002) , 5
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X F KA b PM,s it 5 PRI A5 S PM s R BE 464 7
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Figure 2 PMa;s average concentrations of a month in different districts
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Figure 3 PM,;s average concentrations after the last rain in different districts
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Figure 4 PMas contents on the corn silk in different districts
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Figure 5 PMa;s contents on the corn leaves in different districts
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