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Effects of forest belts with different widths on heavy metal content in rice leaf and brown rice in
crop field on both sides of national road YANG Yi-ru'?, YIN Yun-long"”, XU He-bao' ( 1.
Institute of Botany, Jiangsu Province and the Chinese Academy of Sciences, Nanjing 210014, China; 2.
Institute of Soil Science, CAS, Nanjing 210008, China), J. Plant Resour. & Environ. 2012, 21(2) .
84-88

Abstract; Taking Huai’ an section of No. 205 national road with 5 m and 20 m width forest belts as the
research region, contents of Al, Fe, Cu, Zn, Cd, Cr, Ni and Pb in rice leaf and brown rice ( Oryza
sativa L..) in crop field of 200 m range away from eastern and western road sides and the correlation
between heavy metal content and distance away from road edge were analyzed. The results show that
contents of most heavy metal elements in rice leaf and brown rice on both sides of the section with 5 m
width forest belt have the decreasing trend with increasing of distance away from road edge and most peak
values of them appear at nearby 5—10 m or 20 m away from road edge. In which, contents of Cu, Cr and
Ni in rice leaf and contents of Al, Fe, Cu, Zn and Ni in brown rice on the eastern side, contents of Cu
and Pb in rice leaf and contents of Cd and Pb in brown rice on the western side all have significantly or
extremely significantly negative correlation with distance away from road edge. However, contents of most
heavy metal elements in rice leaf and brown rice on both sides of the section with 20 m width forest belt
have no decreasing trend with increasing of distance away from road edge and their peak values appear at
over 20 m away from road edge. And only contents of Cr and Ni in rice leaf and contents of Fe and Ni in
brown rice on the eastern side, contents of Al and Cu in brown rice on the western side have significantly
or extremely significantly negative correlation with distance away from road edge. Comparing with the
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section without forest belt, distribution characteristics of contents of heavy metals in rice leaf and brown

rice on both sides of the section with 5 m width forest belt are similar, but contents of heavy metals on
both sides of the section with 20 m width forest belt are lower. It means that 20 m width forest belt has an
obvious detention effect to atmospheric pollutant of road. According to these results, it is suggested that
the shelter belt with structure model of arbor-shrub-herb should be set at 10-20 m area on both road
sides, properly increase shrub proportion in the belt and keep appropriate density of trees.

Key words: both sides of road; forest belt; rice leaf; brown rice; heavy metal; spatial distribution;

correlation analysis
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Table 1 1te
national road with 5 m width forest belt (X+SD)"

Comparison of heavy metal content in leaf of Oryza sativa L. and brown rice in crop field on eastern and western sides of No. 205

. H Leaf #ik  Brown rice
TR
Element T &R/ ug - g7 R D T &R/ ug - ¢! R D
Average content Average content
&AM Eastern side of road
Al 106.76+10. 69 -0.234 5m 1.31+0.30 -0. 804 =:x 60 m
Fe 299.24+24.29 0.279 AU Un-obvious 11.50+2.96 -0. 834 =:x 5-10 m
Cu 6.56+2.09 -0.918 == Sm 3.83+0.72 -0. 836 == Sm
Zn 32.28+12.28 -0.358 20-40 m 19.00+5. 60 —0.873 == S5m
Cd 0.165+0. 025 -0.353 A Un-obvious 0.057+0.017 -0.270 20-60 m
Cr 7.31x1.31 -0.685 = 5-10 m 0.09+0. 13 0.791 = 100-200 m
Ni 3.51+2.10 -0.724 = 5-10 m 0.48+0.39 -0.881 = Sm
Pb 3.97+0.67 0. 882 s A Un-obvious 0.25+0.11 -0.521 S5m
VA Western side of road
Al 119.14+33.91 0.274 AR Un-obvious 2.44+1.10 0.226 S5m
Fe 263.73+42.10 0.060 AN Un-obvious 12.61£7.10 0.100 ANHH 8 Un-obvious
Cu 2.33x1.96 -0.871 = Sm 3.50+0.63 -0.204 Sm
Zn 35.86+23.42 -0.380 10 m 16.31+3.10 0.747 = A Un-obvious
Cd 0.151+0.037 0.387 At Un-obvious 0.052+0.010 —-0.876 == 20 m
Cr 7.52+2.39 -0.153 AN Un-obvious 0.07+0.19 0.105 AN Un-obvious
Ni 2.18+0.51 0.124 A5 Un-obvious 0.25+0.41 0. 802 s A5 Un-obvious
Pb 3.54+0.86 -0.730 = 10 m 0.29+0.24 —0. 854 s 5m

DR, H4 )R &5 AN B3 A9 AH € 2281 Correlation coefficient between heavy metal content and distance away from road edge; D W& {E [X 5 g0 (1) B
B Distance of peak value scope away from road edge. * : P<0.05; #* . P<0.0l.
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£2 205 EiE 20 m EMEHRERARNRBAFKBHFMELFELESEMLLE (XSD)Y

Table 2 Comparison of heavy metal content in leaf of Oryza sativa L. and brown rice in crop field on eastern and western sides of No. 205
national road with 20 m width forest belt (X+SD)!

. M H Leaf #ik  Brown rice
LR
Element V¥ &E/pg - g R D e R/ g - g R D
Average content Average content
&AM Eastern side of road
Al 48.15+12.89 0.086 At Un-obvious 3.44+2.96 -0.163 40-60 m
Fe 151.61+24.80 -0.203 AU Un-obvious 14.46+6.01 -0.809 = 20-40 m
Cu 10.45+1.38 -0.312 A Un-obvious 4.49+0. 64 -0.051 A Un-obvious
Zn 19.92+1.50 0.067 A Un-obvious 21.23+2.57 0.963 s 150-200 m
Cd 0.142+0. 045 0.943 = 150-200 m 0.057+0.012 -0.323 B Un-obvious
Cr 6.89x1.56 —0.948 20-60 m 0.21+0.38 -0.602 20-40 m
Ni 1.96+0.41 —-0.969 s 20 m 0.88%1.12 -0.775 = 20-40 m
Pb 1.98+0. 36 -0.037 A Un-obvious 0.07+0.07 0.767 = 150-200 m
VA Western side of road
Al 41.50+8.94 -0.69%4 20 m 6.52+3.06 -0.808 = 40 m
Fe 123.03+13.20 -0.052 AR Un-obvious 12.19+2.17 -0.360 20 m
Cu 7.38+3.51 -0.403 20 m 3.17+0.83 -0.831 = 20 m
Zn 19.46+4.88 -0.289 60 m 23.41+3.83 0.564 A5 Un-obvious
Cd 0.181=0.054 -0.301 40 m 0.035=0.010 0.498 AHIE Un-obvious
Cr 6.28+1.06 0.054 AN Un-obvious - - -
Ni 1.73+0.23 -0.372 A Un-obvious 0.42+0. 14 -0.349 60-80 m
Pb 1.49+0.32 0.764 150 m 0.16=+0.07 -0.108 A Un-obvious

DR, H4 )R &5 AN B3 A AH ¢ 2281 Correlation coefficient between heavy metal content and distance away from road edge; D W& {E [X 5 #%00 (1) BE
B Distance of peak value scope away from road edge. * : P<0.05; #% . P<0.01. —; A& Undetected.
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