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Abstract

To investigate differences in lead contents of paddy soils and rice plants affected by municipal and in-
dustrial waste water pollution in Mangyeong River area, soil and plants samples were collected in 1982
and 1990 according to the distances from the main inlet source and depths of soil.

Soil samples were extracted with 4AM-HNO; and plant sampler were digested with mixture of HNO,
and HCIO, for analyzing by atomic absorption spectrophotometry.

The Pb contents in soils ranged from 13.2 to 56.4 mg kg~'. Average Pb level in 1990 was some higher
than that in 1982. Variation of Pb content with the distances from the source of waste water showed de-
creasing tendency with distances, and it was clearer in 1990 than in 1982. A significant correlation was
observed between Pb contents in surface and in subsurface soil, between Pb content in soils and soil
properties as clay, OM, and Ca** in 1982, and between Pb content in soils and contents of Cu and Zn in
soils.

The average Pb content in leaf sheath was 3.42 times of that in brown rice. Pb content in brown rice

ranged from 3.1 to 10.4mg kg™,
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Table 1. Physico—chemical properties of surface and subsurface soils in the Polluted Mangyeong River area in

1982 and 1990.

Item of 1982 1990
analysis Range Mean Median Range Mean Median
Surface s0il(0~15¢cm)
Clay(%) 500 — 25.00 17.27 16.50 150 — 23.50 16.07 18.25
pH 460 — 6.10 5.21 5.10 460 — 5.90 5.24 5.25
Organic matter(%) 0.80 — 2.70 1.99 1.70 0.70 — 650 2.12 1.75
Available P;0s(ppm) 32.00 — 434.00 159.77 134.00 4.00 — 450.00 168.70 147.50
Available Si0O.(ppm) 19.00 — 74.00 38.50 33.00 49.00 — 234.00 85.17 73.00
C. E. C.(me/100g) 7.90 — 14.70 10.36 10.3¢r 220 — 22.20 12.11 5.80
Exchangeable K 0.13 — 0.99 0.48 0.39 0.17 — 082 0.75 0.42
Cations Ca 3.10 — 547 4.23 4.17 0.78 —. 6.16 2.28 2.11
(me/100g) Mg 0.30 — 5.52 1.27 1.12 0.23 — 16.50 1.43 0.75
Na 001 — 1.1 0.10 0.03 001 — 0381 0.08 0.05
Subsurface soil(15—30cm)
Clay(%) 350 — 4300 21.45 21.50 250 — 2750 17.73 18,50
pH 490 — 720 5.90 5.90 490 — 7.20 5.95 5.90
Organic matter(%) 050 — 250 1.27 1.20 0.60 — 4.80 1.69 1.50
Available P,0s(ppm) 13.00 — 249.00 77.06 76.00  45.00 — 447.00 150.90 126.00
Available SiO,(ppm) 22.00 ~ 105.00 48.87 41.50 24.00 — 229.00 70.87 57.50
C. E. C.(me/100g) 7.70 — 13.70  10.13 10.20 2.40 — 16.10 7.49 6.70
Exchangeable K 0.14 — 0.83 0.38 0.37 0.15 — 1.37 0.45 0.41
Cations Ca 3.28 - 5.21 4.33 4.36 1.30 — 617 3.08 291
(me/100g) Mg 0.06 — 477 1.44 1.10 021 — 671 1.68 0.75
Na 0.01 - 0.77 0.09 0.02 0.01 — 095 0.17 0.06
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Table 2. Lead contents in soils in the polluted Mangyeong River area in 1982 and 1990.

Soil 1982

1990
Metal depth
(cm) Range Mean Median Range Mean Median
................................. (Mg KE™1)  cerrerersremrmeniiecniiienenie
Pb 0-15 17.0-42.3 25.86 14.30 13.2-54.9 27.33 24.60

15-30 18.2-44.3 24.73

2290 14.4-564  26.53

EES AE 2% 19909 PbilaFo] 19824
EF F ¥F 2 ¥F #Pol o4, daxe
1982dx §taFo] Hauale 1990 gaFol =}
19904 =< ¥ PbysFe ¥ ¥7F 20 §
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0

Total content of Pb in soils{ppm)

Distance (knm) ’

o]

- % -82A : Surface soil(1—15cm) in 1982
~0- 82B : Subsurface soil(15—30cm) in 1982
-A- 90A : Surface soil(1—15cm) in 1990
-O- 90B : Subsurface so0il(15—30cm) in 1990

Fig. 2. Variation of lead contents in soils with the
soil depths and with the distances from the
waste-water source in the Polluted Mang
yeong River area in 1982 and 1990.
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Table 3. Correlation coefficient(r) between lead contents in soils with the soil
depths and with the years in the polluted Mangyeong River area.

Heavy Soil 1982 1990
Year depth
metal (cm) 0-15 15-30  0-15 15—30(cm)
Pb 1082  0-15 1000
15-30  0.584**  1.000
1990  0-15 0427 0294  1.000
15-30  0.258 0328 0.00**  1.000

* 1 P<0.05, ** 1 P<0.01

Table 4. Correlation coefficient(r) between content of lead in soils and soil properties at the Mangyeong

River area.
Heavy Soil Avi—  Av- E xchangeable cation
Year depth Clay pH oM . CEC
metal (om) P05 SiO, Ca Na K Mg
Pb 1982 0—15 -0.240 0.023 0.451* 0.244 0.159 -0.029 0.491** -0.272 -0.115 -0.403*

15—30 -0.046 -0.458* 0.545** 0.161 -0.050 0.272 0.559** -0.130 -0.183 -0.274
1990 0—-15 -0.297 0.243 -0.038 0.079 -0.146 -0.170 0.046 -0.213 -0.433 -0.194
15—-30 -0.052 0.097 -0.075 0.076 0.370 -0.010 0.054 0.018 -0.053 -0.088

* 1 P<0.05, ** : P<0.01

Table 5. Correlation coefficeent(r) between contents of heavy metals in soils
with the years and with the soil depths at the Mangyeong River

area.
Heavy Year Soil Heavy metals in soil
depth
metal (cm) Cd Cu Zn
Pb 1982 0-15 0.190 0.907** 0.889%*
15—-30 0.727%* 0.862** 0.900**
0—-15 -0.032 0.923** 0.909**
1990 15—-30 0.047 0.765** 0.837*%*

* 1 P<0.05, **:P<0.01
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Table 6. Lead contents in different parts of paddy
rice grown on soils of the Mangyeong
River area in 1990.

Parts of plant Range Mean Median
...... Pb(mg kg™') -+
Leaf blade 40—139 10.46(1.58) 92
Leaf sheath 13.0—39.0 22.66(3.42) 22.2
Stem 2.0—39.0 13.28(2.00) 11.0
Panicle axis 8.5—43.0 14.77(2.23) 13.7
Rice bran 14.3—425 21.32(3.22) 21.8
Brown rice 3.1-104 6.63(1.00) 6.4
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Table 7. Correlation coefficient(r) between lead contents in different parts of paddy rice

grown on and contents of heavy metals in soils of Mangyeong River area in

1990.
Heavy Soil Pb in parts of plant
metals depth
in Soil (cm) LB LS ST PA RB BR
Cd 0-15 0.105 —0.276 0.056 —0.059 0.118 —0.035
1630 —0.129 —0.136 0.308 —0.009 —0.003 0.009
Zn 0-15 0.204 0.078 —0.121 0.043 0.024 0.131
16—30 0.193 —0.021 —0.117 0.108 —0.048 0.224
Cu 0—15 0.273 0.040 —-0.046 0.077 0.023 0.103
16—30 0.180 ~0.128 —0.109 -0.151 0.051 0.139
Pb 0—15 0.090 —0.083 —0.058 0.200 0.127 0.213
16—30 0.143 —-0.213 —0.031 0.243 0.014 0.311

LB : leaf blade, LS : leaf sheath, ST . stem, PA : panicle axis, RB : rice bran, BR :

brown rice
* (1 P<0.05, ** :P<0.01
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