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Spatial distribution characteristics of heavy metal content in soil, rice leaf and brown rice in
farmland on both sides of No. 205 national road YANG Yi-ru, YIN Yun-long”, YU Chao-guang,

XU Jian-hua, XU He-bao (Institute of Botany, Jiangsu Province and the Chinese Academy of Sciences,
Nanjing 210014, China) , J. Plant Resour. & Environ. 2009, 18(2) . 73 -79

Abstract ;. Contents of Al, Cd, Cr, Cu, Fe, Ni, Pb, Zn and As in surface soil, rice leaf and brown rice
(Oryza sativa L.) in farmland of 200 m range away from No. 205 national road without forest belt and
their spatial distribution rules were investigated. The results show that the contents of Cd, Cr, Cu, Ni,
Pb and Zn in surface soil reach the first grade of Environmental Quality Standard for Soils ( GB15618 —
1995), and the As content exceeds the limit of the third grade. The contents of Al, Cr, Fe, Ni, Zn and
As in surface soil, Al, Cd, Cr, Fe and Ni in rice leaf, and Al, Cd, Cr, Cu, Fe and Ni in brown rice on
the western side are higher than those on the eastern side, indicating a greater influence of dispersion and
deposition of vehicle emissions on the western side, and this phenomenon relates to the easterly prevailing
wind. The contents of Ni and Zn in surface soil on the western side, Cd in surface soil on the eastern
side, Al and Zn in rice leaf on the western side, Fe in brown rice on the western side and Al in brown
rice on the eastern side have a rule of obviously decreasing with the distance away from road edge
increasing, and have significant or extremely significant negative correlation with distance away from road
edge. Content distributions of some heavy metals in rice leaf and brown rice have an obvious peak value
range, reach their peaks in range of 10 -=20 m away from the road edge, and have significant or

WA 2009 -01 -08

E£WAB . 1LH4 ARFAEL S TS H (BK2006711 -2)

TEER: 2500 (1984—) 2 VLI MM B BFE A , S 38 SHR M B 5 A A5 BR 07 T I
Vil iHAEH E-mail; xhh3027@ jlonline. com



74 N7/ I A SRC TR A

%18 4

extremely significant positive correlation with contents in surface soil. In brown rice, element As is not
detected and the contents of Al, Cd, Cr, Cu and Zn don’t exceed the limits of the national food sanitary
standards, but the contents of Ni and Pb in some samples are slightly higher. According to principal
component analysis, Pb in rice leaf mainly comes from the surface soil and the contents of the other heavy
metals in rice leaf are obviously influenced by dispersion and deposition of contaminants from the road. Tt
is suggested that heavy metals accumulate obviously in farmland on both sides of No. 205 national road,
in which the accumulation of As is the most serious. Contents of heavy metals in rice leaf and brown rice
are obviously influenced by dispersion and deposition of vehicle emissions which are concentrated in range

of 10 =20 m away from the road edge.

Key words: roadside; soil; rice leaf; brown rice; heavy metal content; spatial distribution; correlation

analysis
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Table 1 Comparison of heavy metal content in surface soil of farmland on eastern and western sides of No. 205 national road and its

correlation with the distance away from road edge"

P AN Eastern side of road BEPEM Western side of road
Element 4 Content R, £ & Content Ry

Al (2.55+0.30)% 0.360 (4.60+0.19)% 0.617
Cd 0.18+0.09 pg - g~ —0.915 s 0.01 +0.01 pg-g~" -0.388
Cr 25.70 £2. 11 pg - g~* 0.212 40.89 £1.19 pg - ¢! 0.250
Cu 29.40£3.16 pg - g~ 0.037 27.06 +1.53 pg - g~! 0.260
Fe (1.89+0.17)% 0.402 (3.04 £0.11)% 0.435
Ni 14.36 £1.45 pg - g~ -0.046 24.54+1.30 pg - g~! -0.727 *
Pb 14.93 £0.89 pg - g~ 0.069 14.21 £2.89 pg - ¢! 0.599
Zn 38.79£16.37 pg - g~ -0.190 57.02+8.12 pg - g~ -0.740 =
As 35.08+3.43 pg - g 0.588 57.99+4.30 pg - g -0.586

D E SR SN 36 IMEA (9 AMRE SR S 4 IREZRES) BUF39ME The heavy metal content is the average of thirty-six samples ( four replication
samples in nine plots) ; R : F4E o i 5 I PR EE B9 i AH ¢ 22X Correlation coefficient between heavy metal content and the distance away from

road edge. * . P<0.05; =x . P<0.01.
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Table 2 Comparison of heavy metal content in rice ( Oryza sativa L.) leaf from eastern and western sides of No. 205 national road and

correlation analysis')

T Tt/ pg - g FEAR W fi D<Ak

Element Content Sample number  Peak value range Ry R.
&M Eastern side of road
Al 48.64 £10.64 4 x4 &M 10 m 10 m away from road edge -0.890 0.417
Cd 0.16 £0.02 4 x4 &M 10 m 10 m away from road edge -0.419 0.548
Cr 6.58 +1.17 4 x4 A% Un-obvious 0.512 -0.374
Cu 6.56 +0.43 4 x4 B 10 m 10 m away from road edge -0.431 0.040
Fe 151.82 +£19.88 4 x4 &M 10 m 10 m away from road edge -0.755 0.953 =
Ni 2.01 £0.45 4 x4 AN Un-obvious 0.227 -0.770
Pb 3.54 +£0.23 4 x4 A% Un-obvious -0.208 -0.069
Zn 40.76 +11.46 4 x4 B4 10 ~40 m 10 =40 m away from road edge -0.864 0.388
As - 4 x4 - - -
T Western side of road

Al 63.85 +14.89 7 x4 &AM 20 m 20 m away from road edge -0.778 = -0.497
Cd 0.17 £0.05 7 x4 AN Un-obvious 0.485 -
Cr 7.69 +1.83 7 x4 P20 m 20 m away from road edge -0.536 -0.005
Cu 5.09 £1.25 7 x4 AR Un-obvious 0.157 -0.602
Fe 173.39 £19.13 7 x4 &M 20 m 20 m away from road edge -0.567 -0.046
Ni 5.98 £0.43 7 x4 &M 20 m 20 m away from road edge -0.643 0.498
Ph 1.25+0.28 7 x4 A Un-obvious 0.032 -0.063
Zn 15.14 £5.20 7 x4 &AM 20 m 20 m away from road edge -0.762 = 0.800 =
As - 7 x4 - - -

DRy M E 4R

i 5 I B 19 A 5 R 8 Correlation coefficient between heavy metal content in leaf and the distance away from road edge;

R, . WHEEE =S LD E SRS EIAHEREL Correlation coefficient between heavy metal content in leaf and heavy metal content in soil ;

— . KK H Undetected. * . P <0.05.
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Table 3 Result of principal component analysis of heavy metal distribution in rice ( Oryza sativa L.) leaf from eastern and western sides of No.

205 national road"’

ENTS M ZEL Correlation coefficient FER BeR % ﬁ%g\/'j;:o
Principal Eigen-  Contribution Cumulative
component Al cd Cr Cu Fe Ni b 7n value rate contribution

rate
&AM Eastern side of road
1 0.933 0.938 -0.242 0.955 % 0.990 *x  —0.875 0.197 0.759 5.080 63.505
2 0.040 -0.205 0.847 -0.103  -0.068 0.003 0.975 %  0.442 1.923 24.032 87.536
VA Western side of road
1 0.970 =+ —0.545 0.965 #x  0.641 0.931 0.911 *x 0.277 0.905 *x 5.172 64.652
2 -0.176 0.020 -0.106 0.101  -0.097 0.137 0.955 #x —-0.089 1.002 12.522 77.174

(DI : P<0.05; #; P<0.01.
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Table 4 Comparison of heavy metal content in brown rice ( Oryza sativa L.) from eastern and western sides of No. 205 national road and

correlation analysis!)

TE Al g ?Mf& W 145 1 I gﬁ*ﬂ%%& %ﬁ%ﬁrg/f@ . .
Element Content PP peak value range Surpassing requency o d ¢
number times exceeding standard

PR 7R Eastern side of road
Al 1.19£0.22 4x4  HEM10 ~40 m 10 =40 m away from road edge N N -0.976 =  -0.050
Cd 0.03 +0.03 4x4  AE  Un-obvious N N 0.869 -0.740
Cr 0.00 4 x4 - N N - -
Cu 2.55+1.12 4x4  AWE  Un-obvious N N 0.960 =  -0.138
Fe 12.26 +0.86 4x4  HEM10 ~40 m 10 =40 m away from road edge - -0.929 0.555
Ni 0.34 £0.13 4x4 M 200 m 200 m away from road edge 0-0.80 25.00 0.985 =  —0.666
Pb 0.67 £0.09 4x4  FEMI10 m 10 m away from road edge 0-0.80 81.25 -0.751 —-0.046
Zn 17.43 £0.93 4x4  RBHE  Un-obvious N N 0.793 -0.846
As - 4 x4 - - - - -

T Western side of road
Al 1.22 £0.50 7 x4  HM20 m 20 m away from road edge N N -0.751 -0.527
Cd 0.04 £0.02 7x4  RBHE  Un-obvious N N 0.375 -
Cr 0.02 +0.04 7 x4 P80 m 80 m away from road edge N N -0.089 0.148
Cu 3.60 £0.27 7 x4  HEM20 m 20 m away from road edge N N -0.748  -0.439
Fe 12.63 £3.53 7 x4  HEM20 m 20 m away from road edge - - -0.804 = -0.069
Ni 0.51 £0.07 7 x4 HEM20 m 20 m away from road edge 0-0.68 85.71 -0.707 0. 818 s
Ph 0.38 +0.08 7 x4 B 20 m 20 m away from road edge 0-0.10 14.29 -0.520 -0.364
Zn 17.09 +2.58 7x4  ABHE  Un-obvious N N 0.315 -0.436
As - 7 x4 - - - - -

DR, s R EE 4 ek M SO 5 A9 A 56 2R 5L Correlation coefficient between heavy metal content in brown rice and the distance away from
road edge; R, : HEKHPELE GBS LD HE SRS R EREL Correlation coefficient between heavy metal content in brown rice and heavy
metal content in soil; — : A Undetected; N; KPR Un-exceeding standard. * ; P <0.05; #* . P<0.01l.
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