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Pollution of Pb in paddy field soil
and rice plants at roadside areas

II. A study of the relationship between the content of Pb
in paddy field soil and rice plants

Seog-June Lee and Jang-Eok Kim*

Abstract

The object of this stduy was to investigate the pollution by Pb in rice plants which were cultivated
in paddy field soils located near roadside areas and to discover the relationship between lead content
in rice plants and soils.

Samples of soils and rice plants were collected directly from paddy fields at various distances from highways
and expressways located in Kyungpook province.

The results obtained were as follows -

1. The average content of Pb in each part of the rice plant was 12.8ppm in roots, 4.8ppm in leaves,
4.3ppm in stems, and 0.4ppm in brown rice.

2. The content of Pb in roots showed highly positive correlation with the Pb content of the soil.

3. The Pb content in stems, leaves, and brown rice showed positive correlation with the Pb content
in roots.

4. The content of organically bounded, carbonate, and sulfide Pb in soils showed highly positive correlation
with the Pb content in roots.

5. The absorption ratio showed positive correlation with soil pH and negative correlation with the content
of Fe in soils.

* BAL KR BRIAR BILSH
Department of Agricultural Chemistry, College of Agriculture, Kyung-pook National University,
Daegu 702-701, Korea
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Table 1. Lead content in rice plants with different distance from roadside.

Sampling Distance Lead content (ppm)*
from
roadside Brown rice Leaves Stem Root
sites (m)
Daesin 10 > 0.5+ 0.2 7.7+ 0.8 4.0+ 0.4 10.2+ 0.8
10—30 0.4+0.2 5.6+ 0.4 5.6+ 0.4 9.4+ 0.9
30—50 0.5+ 0.1 5.6+ 0.4 5.7+ 1.3 10.2+ 1.7
50 < 0.3+ 0 4.8+1.3 6.9+ 0.6 8.6+ 0.9
Seogjeog 10 > 0.6+0.1 5.8+ 1.1 5.2+ 0.7 14.31+ 1.8
10—30 0.5+ 0.1 4.3+ 0.9 4.9+ 0.4 13.2+ 2.6
30—50 0.6+ 0.2 8.5+2.1 4.9+ 0.4 17.9+ 1.1
50 < 0.6+ 0.3 7.31£0.8 6.7+ 1.8 15.8+3.3
Bulro- 10 ) 0.5+0.2 8.3+ 2.4 9.1+ 1.1 16.5+ 2.9
dong 10—30 0.2+ 0.1 8.3+ 1.6 8.0+ 0.4 13.2+ 3.0
30—50 0.3+£0.2 8.3+£0.9 9.0+ 0.5 14.3+ 2.1
50 < 0.5+0.2 8.3+1.2 7.5+ 0.5 13.2+1.4
Jinryang 100 0.4+ 0.2 6.4+0.7 3.9+ 1.1 11.8+ 1.8
10—30 0.31£0.2 6.410.7 7.5+ 2.5 11.8+ 2.5
30—50 0.7+ 0.1 3.9+ 0.4 3.9+ 0.4 11.1+ 0.4
50 < 0.7+£0.1 5.0+ 1.0 3.2+ 0.4 7.2+£0.7
Daechang 100 0.1+ 0 7.2+ 0.6 6.1+ 0.5 15.8+0.6
10— 30 0.3+0.2 7.7¢ 1.1 6.6+ 0.6 15.24 0.7
30—50 0.5+ 0.1 6.6+ 2.2 5.0+ 0.6 15.2+ 1.1
50 ¢ 0.5+0.2 4.5+1.1 4.5+ 0.4 17.0+ 0.5
Geon- 10 > 0.3+0.2 6.9+ 0.9 4.4+0.9 9.0+ 1.3
cheon 10—30 0.1+ 0 5.2+ 0.8 3.6+1.7 9.0+ 0.4
30—50 0.6+0.2 4.8+ 0.4 3.2+ 0.4 11.5+ 0.4
50 < 0.3+0.2 5.2+ 0.6 1.5+ 1.3 7.7+ 0.8
Nongong 10 > 0.7+0.2 3.9+ 1.3 3.0+ 0.5 11.4+ 0.9
10—30 0.3+0.1 3.5+ 1.0 3.9+ 0.5 13.2+0.9
30—50 0.3+ 0.1 2.6+0.6 3.1+ 1.4 12.7+1.3
50 < 0.24+0.2 2.1+0.4 2.1+ 1.3 6.6+ 0.5
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Continued Table 1.
Sampling Distance Lead content (ppm)*
from
roadside Brown rice Leaves Stem Root
sites (m)
Koryoung 10> 0.8+0.2 4.1+ 0.9 2.8+ 1.3 11.7+0.9
10—30 0.5+0.2 4.5+ 0.4 5.0+ 1.7 12.1+0.4
30—50 0.9+0.3 3.3+0.4 4.1+ 2.6 10.9+ 0.9
50 < 0.7+£0.2 2.8+ 0.4 4.1+0.9 8.7+ 1.3
Seodaegu 10 > 0.3+0.2 4.7+ 1.4 3.6+ 0.5 9.9+ 0.9
10—30 0.2+0.1 4.7+ 2.2 3.4+ 0.5 9.9+ 1.9
3050 0.2+0.2 2.8+0.7 3.9+ 0.5 9.0+ 1.9
50 < 0.2+0.2 4.5+ 1.7 3.8+0.7 8.8+ 0.5
Hyun- 10 > 0.2+ 0.2 0.9+ 0.4 2.9+ 0.8 9.0+0.4
poong 10—30 0.2+0.2 1.3+ 0.6 4.6+0.9 9.41+0.4
30—50 0.2+0.2 0.5+0.2 2.9+ 0.8 9.4+0.8
50 < 0.1+0.1 1.34+0.8 2.9+0.8 8.0+0.8
Dong- 10 > 0.5+ 0.2 2.8+ 0.4 3.7+ 0.4 10.4+ 1.3
myoung 10—30 0.3+ 0.3 3.3+0.9 2.4+ 0.9 8.3+ 0.4
30—50 0.2+ 0.2 3.3+ 0.5 2.0+ 0.4 8.3+ 2.5
50 < 0.2+£0.2 2.8+1.3 2.8+ 1.3 8.8+1.3
Byoungsoo 10 > 0.4+ 0.2 2.9+ 0.7 4.0+ 0.8 14.9+ 1.0
10—30 0.4+0.3 2.4+0.8 4.0+ 1.0 13.3+ 1.4
30—50 0.640.2 1.8+ 0.8 4.3+1.0 13.8%+ 2.5
50 < 0.1+0.1 2.1+ 0.4 3.4+ 0.4 8.6+0.7
Hayang 10 > 0.7£0.4 3.5+ 1.8 3.0+ 0.5 14,0+ 0.9
10—30 0.7+0.4 5.2+ 1.8 3.9+ 0.5 13.84 0.5
30—50 0.5+ 0.2 2.6+ 0.9 3.0+ 1.3 14.0% 0.9
50 ¢ 0.5 0.2 3.9+ 0.5 3.9 0.5 13.31 0.4
Young- 10 > 0.2+0.1 5.5+ 0.6 4.5+0.7 14.9+ 1.4
cheon 10—30 0.1+0.1 5.0+ 0.9 3.8+ 0.9 14.6+ 0.7
30—50 0.3+£0.2 5.3+ 0.4 3.8+ 0.3 12.9+3.0
50 ¢ 0.3+£0.1 5.0+ 1.3 3.3+ 0.6 12.9+ 1.0
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Continued Table 1.
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Sampling Distance Lead content (ppm)*
from
roadside Brown rice Leaves Stem Root
sites (m)
Kyoungju 10 > 0.6+ 0.1 5.6+ 0.3 3.7+0.3 11.4%+ 1.1
10—30 0.610.2 4.2+0.9 3.0+0.7 11.7+ 2.1
30—50 0.7+ 0.2 4.4+ 0.3 2.8+ 0.3 17.3+3.5
50 ¢ 0.2+0.2 3.3+ 0.6 2.6+ 0.6 12.2+ 0.4
Ankang 10 > 0.5+ 0.2 4.0+ 1.0 5.0+ 1.0 16.5+ 0.5
10—30 0.4+ 0.3 2.5+ 0.5 4.0+ 1.0 16.5+ 0.5
30—50 0.4+ 0.3 3.5+ 0.5 3.5+ 0.5 15.5+ 0.5
50 < 0.4+0.2 3.0+ 1.0 2.5+ 0.5 14.5+ 0.5
Yeonho 10 0.5+ 0.2 9.4+ 0.9 5.1+ 0.5 14.3+£0.5
1030 0.6+0.2 9.8+ 0.7 4.7+ 0.6 13.63 0.5
30—50 0.6+ 0.2 9.0+ 1.0 4.7+ 0.4 12.44 0.5
50 ¢ 0.4+ 0.1 8.6+ 1.1 4.3+ 0.5 10.9+ 0.5
Cheongdo 10> 0.6+ 0.2 6.8+0.5 9.3+ 2.1 21.1+ 0.5
1030 0.6+£0 6.8+ 0.5 6.8+ 0.5 24.1+ 0.5
30—50 0.3+ 0.1 7.8+ 0.5 3.7+ 1.5 24.1+ 2.6
50 < 0.8+0.2 2.7+0.5 3.2+ 1.0 17.5+ 2.0

* Each value is the mean of triplicate + standard deviation
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Table 2. Regression equations and correlation coefficients between content of Pb in root and

Pb fractions.
Variable ,

Dependent (Y) Independent (X) Regression Coet. (x)

Content of Pb Exchangeable fraction (ppm)  Y=1.01X+10.8 0.1840

in root (ppm) Orga-bounded  fraction (ppm)  Y=0.72X+6.3 0.3598**
Carbonate fraction (ppm)  Y=0.98X+6.3 0.4238**
Sulfide fraction (ppm)  Y=1.19X+7.2 0.3181**
Residual fraction (ppm)  Y=0.37X+12.2 0.0898

* % : Significant at 1% proability level.
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Table 3. Regression equations and correlation coefficients between absorption ratio and soil pro-

perties.
Variable i

Dependent (Y) Independent (X) Regression Coef. (@)
Absorption ratio** pH Y= 0.07204X+0. 19221 0.235*

oM Y= 0.01298X+0.56169 0. 047

CEC Y=-0.00388X+0. 64290 —0.124

P Y= 0.00002X+0.56640 0.069
Fe Y=-0. 00001X+0. 76049 -0.271*

* Significant at 5% probability level.
* % Absorption ratio=Pb content in root/in soil.
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