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Abstract

To investigate differences with the polluted sources on Cu contents in soils and paddy rices
under water pollutions, soils with the distance, the surface(0-15cm depth) and subsurface(15-30cm
depth) in 1982 and 1990, and rice plants at the soil sampling sites in 1990 were separately sample
at Mangyeong River area under the influence of municipal and industrial waste water from Jeonju
city. Soil samples were extracted with 4dAM-HNO; and plant samples were digested with mixture
of HNO; and HCIO, for analyzing Cu, Cd, Zn, Pb by atomic absorption spectrophotometry.

Cu contents in soils ranged from 520 to 71.70 mg kg™'. Average Cu level in 1990 was higher
than that in 1982. Variation of Cu content with the distances from the source of waste water in
1990 was more regulaly decreased than that in 1982. A significant correlation was observed bet-
ween Cu contents in leaf sheath of rice plant and Cu, Zn and Pb contents in soils. Cu contents
in soil was correlated with Zn and Pb in soil at area affected by waste water, regardless of years
and soil depths.

Cu contents in brown rice ranged from 04 to 10 mg kg !, and it was the lowest in parts of

rice plant, and Cu content in panicle axis was 2.3 times higher than that in brown rice.
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Fig. 1. Sampling sites at the Mangyeong River area.
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Table 1. Selected physico-chemical properties of surface and subsurface soils from the Mangyeong

River area in 1982 and 1990.

Item of 1982 1990

analysis Range Mean* Range Mean*
Surface soil(0-15 cm)
Clay(%) 500 — 2500 17.27 150 — 2350 16.07
pH 460 — 610 521 460 — 590 5.24
Organic matter(%) 080 — 270 1.99 070 — 650 212
Available P,Os(ppm) 3200 — 434.00 159.77 4.00 — 450.00 168.70
Available SiO.(ppm) 1900 — 74.00 38.50 49.00 — 234.00 85.17
C.E.C.(me/100g) 790 — 14.70 10.36 220 — 2220 12.11
Exchangeable |K 013 — 099 048 017 — 082 0.75
Cation Ca 310 — 547 423 078 — 6.16 2.28
(me/100g) Mg 030 — 552 1.27 023 — 1650 143
Na 001 — 151 0.10 001 — 0381 0.08
Sub s0il(15-30 cm)

Clay(%) 350 — 4300 2145 250 — 2750 17.73
pH 490 - 720 5.90 490 — 720 595
Organic matter(%) 050 — 250 1.27 060 — 4.80 1.69
Available P,Os(ppm) 13.00 — 249.00 77.06 4500 — 447.00 150.90
Available SiOx(ppm) 2200 — 105.00 48.87 24.00 — 229.00 70.87
C.E.C.(me/100g) 770 — 13.70 10.13 240 — 1610 7.49
Exchangeable |K 014 — 0.83 0.38 015 — 137 0.45
Cation Ca 328 — 521 433 130 — 617 3.08
(me/100g) Mg 006 — 477 1.44 021 — 671 1.68
Na 001 — 077 0.09 001 —~ 095 0.17

% Data are average with value analytical of samples.
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Table 2. Copper contents in soils with the soil depths and distance at the Mangy-

eong River area in 1982 and 1990.

Heavy Soil Distance 1982 1990
metal depth  of sampling
(cm) site(km) Range Mean* Range Mean*
(mg kg™
Cu 0-15 1- 5 10.50—21.30 1592+526 16.00—71.70 40.14+24.51

6—18 6.00—2050 13.35+3.75 6.50—2360 1559+ 4.76
1930 8.00—14.60 1042+ 213 9.70—20.60 1318+ 3.34
Mean 12.61 17.72

15—30 1- 5 854—3140 1927+10.12 9.80—54.00 31.74+ 1642
6—18 6.40—16.10 1192+ 282 550—20.90 1350+ 4.69
19-30 750—14.00 10.08+2006 520—1810 1085+ 3.62
Mean 1241 1548
LSD 4.815 LSD 10.763

% Data are average with value analytical of sampling site.
LSD : Least significant difference at 1% level.
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Fig. 2. Variation of copper contents in soils
with the soil depths and the distances
from the waste-water source at the
Mangyeong River area in 1982 and
1990.
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Table 3. Correlation coefficient(r) between
contents of Cu and other heavy me-
tals in soils taken from the Mangy-
eong River area at different depth

and years.
Metal Year Soil Heavy metals in soil
depth
(em) Cd Pb Zn

Cu 1982 0-—15 0293 0907** 0.955**
15—30  0.588** 0.862** 0.958**

1990 0—15 —0.063  0923** 0.984*
15—-30 0308  0.765** 0.824*

* ! P<0.05  ** [ P<001
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Table 4. Copper contents in parts of paddy rice grown on soils of the Mangyeong

River area in 1990.

Part of Distance Cu contents in rice plant
of sampling
Plant site(km) Range Mean Median
(mg kg™ "
Leaf blade 1- 5 86 — 254 16.88 + 8.60
6 — 18 37— 259 1333+ 7.68
19 — 30 08— 94 454 + 2.76
Mean* 10.18(2.18)** 8.2
Leaf sheath 1— 5 57 — 154 948 + 415
6— 18 2.1 — 266 700 + 640
19 - 30 01— 91 253+ 227
Mean* 5.49(1.18) 4.0
Stem 1- 5 35—127 825+ 3.89
618 18 — 218 640 + 596
19 — 30 05— 310 9.09 + 10.44
Mean 7.77(1.67) 49
Panicle axis 1—- 5 54 — 241 109 + 883
6—18 0.7 - 196 525+ 4.88
19 — 30 11— 318 1668 + 7.44
Mean* 10.76(2.31) 7.1
Rice bran 1- 5 33— 7.2 548 + 177
6— 18 22— 128 486 + 268
19 — 30 14 — 211 586 + 5.98
Mean* 5.36(1.15) 44
Brown rice 1— 5 20— 64 430+ 0.82
6— 18 0.8 — 10.1 669 + 290
19 — 30 04— 79 259+ 267
Mean* 4.66(1.00) 46

* Means are average with value analytical of sampling site.
% % Values in parenthesis indicate the relative value based on Cu content in brown rice.
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Table 5. Correlation coefficient(r) between copper content in parts of paddy rice
grown on and contents of heavy metals in soil of the Mangyeong River area

in 1990.
Soil Heavy metal in Soil
Cu in parts of plant depth
(cm) Cd Zn Cu Pb
Leaf blade 0—-15 —0.007 0.174 0.190 0.105
16 — 30 0.026 0.188 0.287 0.133
Leaf sheath 0-—15 0.146 0.493** 0.412* 0.402*
16 — 30 0.041 0.327** 0.440* 0.189
Stem 0-15 —0.152 0.037 0.089 0.095
16 — 30 —0.035 0.050 —0.030 0.196
Panicle axis 0—15 0.124 0.168 —0.079 0.004
16 — 30 0.200 0.099 0.011 0.033
Rice brain 0—-15 —0.218 0.028 —0.014 0.028
16 — 30 —0.191 0.003 0.037 —0.095
Brown rice 0-—15 0.165 0.230 0.226 0.387
16 — 30 0.057 0.332 0.140 0.400
* : P<0.05 %% ! P<001
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