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Abstract

This study was carried out to determine the heavy metal contents in effluents, soils and

plants grown on the soils from 1982 to 1983.

The heavy metal pollution of Keumho river was resulted from Sincheon, Kongdancheon

and Dalseocheon. The urban sewage influxes in Sincheon and Dalseocheon whereas the in-

dustrial wastewater flows in Kongdancheon. The average heavy metal contents of effluents

in these streams exceeded the Korean Standard Environmental value.

The high level of heavy metal contents in soils and plant tissues should be originated from

the polluted river water. The heavy metal contents of soils were significantly positively

correlated with that of plant.
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Table 1. Heavy metal contents of effluents in Keumho river

(Unit: ppm)

Sample No. Zn Cu Cd Pb
1 (F27% A% 0. 024 ND ND ND
2 (Fa7% 4% 0. 056 ND ND ND
31 (FFR FF3D 0. 042 ND ND ND
3-2 (FFA) 0. 056 ND ND ND
3-3 (3%, TEA ¥ 0.072 T ND ND
4-1 (E23 F§4) 0.072 T ND ND
4-2 (F2A) 0.038 ND ND ND
4-3 (F357%, ¥2F &8) 0.028 ND ND ND
5-1 (A& FHA 0. 045 ND ND ND
5-2 (A3 1. 624 0.282 0.024 0.010
5-3 (F37%, AR ¥F) 0. 660 0. 020 0.002 0. 002
6-1 (FAR TFA 0. 082 0. 002 T ND
6-2 (FAR 0- 094 T ND ND
6-3 (F37%, AR TH) 0. 062 T ND ND
7-1 (FdA, 24 T 0.105 T ND TD
7-2 (F=A, #AA D 1. 946 0. 566 0.035 0.026
7-3 (FE7 EEA—-2A0 &/ 0.924 0.112 0. 004 0. 002
8-1 (457 0.018 ND ND ND
g8-2 (&7 THFA) 0. 085 0. 002 T T
8-3 (4%%, FIZ &P 0.010 T ND ND

ND: Not detactable.
T: Trace.
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Table 2. The monthly changes of heavy metal contents in effluents
(Unit: ppm)
82. 12 83. 1 2 3 4 6 7 8 9 10 11 Ave.
Sincheon Zn 1.624 1.588 1.606 1.552 1.501 1.586 1.444 1.284 1.357 1.310 1.516 1.650 1.502
Cu 0.282 0.276 0.278 0.252 0.241 0.240 0.207 0.132 0.150 0.145 0.258 0.294 0.230
Cd 0.024 0.020 0.020 0.021 0.022 0.023 0.020 0.019 0.020 0.020 0.021 0.022 0.021
Pb 0.010 0.008 0.008 0.009 0.009 0.010 0.008 0.008 0.009 0.007 0.010 0.012 0.009
Kongdan- Zn 3.012 2.751 2.940 2.472 2.202 2.548 1.662 0.312 1.450 0.474 1.7566 3.112 2.508
cheon Cu 0.820 0.752 0.750 0.684 0.616 0.712 0.470 0.124 0.180 0.176 0.620 0.644 0.502
Cd 0.055 0.052 0.054 0.048 0.050 0.050 0.034 0.025 0.028 0.026 0.040 0.060 0.044
Pb 0.040 0.038 0.040 0.035 0.030 0.032 0.028 0.019 0.019 0.020 0.031 0.038 0.031
Dalseo- Zn 0.704 0.672 0.670 0.688 0.652 0.660 0.604 0.502 0.556 0.532 0.632 0.725 0.631
cheon Cu 0.212 0.202 0.192 0.190 0.184 0.200 0.162 0.112 0.134 0.120 0.182 0.210 0.175
Cd 0.014 0.013 0.012 0.010 0.011 0.012 0.010 0.009 0.010 0.012 0.013 0.016 0.012
Pb 0.018 0.018 0.016 0.015 0.015 0.0l6 O0.014 0.013 0.013 0.014 0.017 0.019 0.016
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Table 3. Heavy metal contents of plants in Kemho riverside
(Unit: ppm)
o  Zn ) cd Pb
Sample
A B A B A B A B
1 C.cabbage 18.282 21.434 6.324 7.202 0.328 0.336 0.286 0. 300
2 23. 456 28. 270 8.026 9.114 0.462 0. 480 0.915 0.914
3-1 22.596 23.428 10.212 12. 479 0. 487 0.546 0.814 0.926
4-1 23. 296 24. 478 9. 286 10.024 0. 447 0. 490 0.915 0.988
7-1 60. 042 64. 480 7.060 7.484 0.526 0. 496 1.582 1.942
8-1 60. 285 65.237 7.562 7.264 0.620 0.628 2.024 2.048
1 Raddish 20. 309 19.218 7.625 6.908 0.420 0. 408 0. 306 0.306
7-2 273.390  260. 540 40. 275 36. 462 2.926 2.334 11. 240 10. 198
8-2 82.397 80. 251 6.274 5.972 0. 546 0.540 1. 462 0.884
1 Sesame 24.620 29.020 7.212 10. 014 0. 320 0.625 0. 660 0.826
2 S.leek 20. 505 19. 246 5.986 5. 550 0.324 0.298 0. 285 0.270
5-1 Leek 43.524 42. 846 11. 684 11.956 0.525 0. 504 2.326 2. 345
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2 28.634  20.521  10.206 6. 462 0. 523 0. 288 0. 563 0.503

3-2 97.644  24.266  11.456 8. 336 0.586 0.506 0.508 0.432

4-2 28.526  24.036  10.258 9. 247 0.588 0. 580 0.720 1.110

3-3 Corn 40.839  48.384  10.574  11.234 0.325 0.420 1.202 1. 305

4-3 35.363  30.275  10.938  11.100 0. 427 0. 420 1.326 1.337

5-2 Perilla 280.346  256.270  40.685  35.847 1. 403 1.218 10.946  10.888

6-1 90.369  98.826  11.236  12.036 0. 482 0. 504 1.004 1.128

5-3 Burdock 95.380  93.247  11.772  10.585 0.493 0.484 1.188 1. 040

6-2 Beet 72.034  70.468 8. 240 8. 694 0.532 0.546 0.986 1.046

6-3 Spinach 58.287  60. 462 6.595 7.826 0.634 0.531 1. 006 1.047

7-3 132.624 140.212  13.014  13.484 0. 506 0. 475 2,036 2.092

8-3 75.242  81.258 7.026 8. 426 0.582 0. 556 1.825 1.840
o —T\‘ Root.

B: Top-plant.

Wkrhel B 4o 9ttl 5-29 7-2 HiBhol 2 45.084 36.280 4.272 40.040
A hHGE (et BHE 480 g X 3-1 48.272 40.846 4.954 39.462
AR GFE B a8 ¥&55 WMhR 4-1 43.680 37.250 4.562 40.254
dx we \ELHBo B’AHUSS WET Webberd 7-1 85.242 34.246 5.420 55.246
BRI —Faglch. A A e BTFH  8-1 82.246 35.860 6.357 50.426
[s) S ta—_l; —_ Q o d o
o Bew e —Esh ST AR B g 43.568 35.246 4.125 25.237

7 i O o
REME S 0TI REORFY L L 29t 7-2 326.422 124.126 18.524 215.325

3. +iho| BESBAE 8-2 101.356 33.282 5.662 41.250

wyd Ak S WEY B 4k EeEaes 1 Sesame 46.826 33.820 4.220 35.252

= lzago. 7] FE 3k 4 =
= ES A gle Rfisel Table 39 BT, g ek 43.270 27.328  3.002 20.426

H: 13 Q) = 4 4y o A A I > o T
of AFE Qv LHhe BeWGEE BET BR o) 70.075 42.336 5.432 60.210
= Table 49} 7rgkch.

AINAS BLEaEe] %9 5-2 W 7-2 HEL) 2 Leek 44.565 38.2566 3.624 32.417
LAl ) o BLEARLT ngord #4do 3-2 49.004 39.964 5.620 31.556
ok WilEkol 94 E HARS T ¥ Liskavg 4-2 48.806 39.362 5.904 36.242

b - -FEtel. wheba] BT o] I8
ztf 'Tmifoﬁ ; H::; ‘Z”;ﬁ]‘ fﬁj f” 'y:‘f‘ i] 3-3  Corn 67.262 38.826 3.869 41.080
£ i Ak A BEe&E AR Aoz fle
* & tAR 2 Wi 4-3 56.820 40.280 4.326 42.185
o Ao Cugge) 5-2 #Bke] 118.2 ppmat 7-2
HWEES] 124. 1ppme & A Ve R e] &2  5-2 Perilla 313.245 118.285 13.695 210.492
TR #E MR Cugd 125 ppma HEEElsht A& 6-1 110.346 45.321  4.954 39.006
HR = i o8 oHE(Totalfy 48)0) =2 18 o
R 9] 0. IN-HCL Mgt e e Migsolq 00 Durdock  115.820 41.966 5062 38.252
Table 4. Heavy metal contents of soils 6-2 Beet 95.500 37.545 5.524 38.543
(Unit: ppm) -
6-3 Spinach 80.094 32.210 6.106 39.141
Sample No. Zn Cu Cd Pb 7-3 162.368 36.004 6.620 52.338
8-3 98.874 36.040 5.954 49.326

1 C.cabbage 40.247 30.070 3.024 20.682
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Table 5. Correlation coefficient between heavy metal contents of soils and plants
Soil
Sample
Zn Cu Cd Pb
C. cabbage root 0. 9949** 0.9413%* 0. 9890** 0.9381**
top-plant 0. 9899** 0. 8560** 0.9431%* 0. 9247**
Raddish root 0. 9750%* 0. 9580%* 0. 9699*%* 0. 9646**
top-plant 0.9846** 0.9882%* 0. 9358** 0. 9596**
Sesame root 0. 9504** 0.9721** 0.9710** 0.9725**
ton-plant 0.9211%* 0. 9594** 0.9170** 0.9355%*
S.leek root 0.9413%* 0.9983** 0. 9953** 0.9197**
top-plant 0.9215** 0.8517** 0. 9629** 0. 9497**
Leek root 0. 9430%* 0.9401** 0. 9796** 0. 9084%*
top-plant 0. 9665** 0. 9900** 0. 9796** 0. 9003%*
Corn root 0. 9009** 0.9743%* 0.9715%* 0.9569%*
top-plant 0.9221%* 0.9103** 0. 9221** 0. 9200**
Perilla root 0.9615** 0.9618** 0. 9558** 0. 9438**
top-plant 0. 9322%* 0.9133** 0. 9690%* 0. 9690**
Burdock root 0. 8956* 0. 9009** 0.9981%* 0. 9966**
top-plant 0. 9963** 0.9121** 0.9105%* 0. 9805%*
Beet root 0. 8938* 0.9411%* 0. 9354** 0. 9704
top-plant 0. 8935* 0.9516%* 0.9647*¥ 0. 9232%*
Spinach root 0.9174** 0. 9849** 0. 9624** 0.9826%*
top-plant 0. 9647+ 0.9652%* 0. 9869** 0. 9240**
* Significant at 5% level.
** Significant at 19 level,
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