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Influence of Heavy Metal Contents in Soils Near Old
Zinc-Mining Sites on the Growth of Corn

Jong-Pal Lee* No-Kwuan Park* and Bok-Jin Kim**

Abstract

This research was carried out to investigate how the growth of corn was affected by the heavy
metal contents in soils near the old zinc-mining sites, by analyzing correlation between the growth
of corn and heavy metal contents in soils collected from Yonghari Ilwoulmyun YongyangGun in

Kyeongpook province in 1993. The results obtained were summarized as follows.
1. The contents of heavy metals such as Zn, Cu, Pb, Cd, and as in the Youngvang area were
very high compared with those in a normal area. Heavy metal contents in soils collected from
2.0~25Km distance from the mining area were the highest, and those from 3.0 Km than those

from 1.5Km were even higher.
3. Growth parameters of corn in polluted fields were comparatively poor and heavy metal

2. For heavy metal contents in leaves of all surveyed crops, Zn, Pb, Cu and As were the
highest in soybean, followed by corn and rice.
contents in soils of the respective sites were higher than those in fields where rice was cultivated

8 years ago and irrigation was not done previously.

4. Heavy metal contents in the leaf part of corn plant showed a similar tendency to those in
soils, being the highest among the different parts of corn plant, and they were in the decreasing
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order of Zn > Cu > As > Cd > Pb in each part. But the differences of metal contents in each

part varied.

5. Generally,a negative relationship existed between the growth of corn and heavy metal

contents in soil, of which Cu and Pb were significantly correlated with plant height, ear height,

diameter of stem, ear length and yield of corn.

6. There existed a positive correlation between the contents of Pb,Cd and As in soils and those

in the differnt parts of corn plant. The higher contents of Pb, Cd, and As in soil, the more those

in corn plant incressed. The contents of Pb and As in corn grains showed a highly significant

positive correlation with Cd and As contents in soils.
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Table 1. Contents of heavy metals in soils of the experimental sites.

Heavy metal contents(ppm)

Region" Depth(cm)
Zn Cu Pb Cd As
Youngyang 0—15 276.04 24.38 38.08 5.66 23.74
15—30 234.79 20.32 26.71 594 22.21
Mean 255.42 22.35 32.40 5.80 22.98
Chilgok 0—15 346 271 2.60 0.13 0.52

1) Already menioned in the text.
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Table 2. Contents of heavy metals in soils collected at the different distance from
Zinc-Mining site located at Youngyang area.

Heavy metal contents in soils (ppm)

Distance Depth
(km) (cm) Zn Cu Pb Cd As
1.5 0~15 113.90 5.86 5.37 2.82 12.03
15~30 138.14 6.75 4.88 4.59 1545
Mean 126.02 6.31 5.13 371 13.74
2.0 0~15 332.87 44.67 49.07 6.42 30.11
15~30 298.54 36.16 42.77 6.42 26.54
Mean 315.71 4042 4592 6.42 28.33
25 0~15 278.92 35.58 39.01 5.89 26.90
15~30 214.79 16.84 20.99 5.97 22.32
Mean 246.86 26.21 30.00 5.93 24.61
3.0 0~15 174.85 14.59 28.86 5.20 2231
15~30 180.85 12.50 10.11 594 2091
Mean 177.85 13.55 19.49 5.57 2161
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Table 3. Mean contents of heavy metals in leaves of the three crops cultivated
at near Zinc-Mining site.

Heavy metal content in leaves (ppm)

Crops
Zn Cu Pb Cd As
Rice 70.04 2.31 0.38 2.18 0.84
Soybean 2988.34 15.01 0.98 19.99 64.12
Corn 1937.02 14.33 0.60 8.58 14.00

Table 4. Growth status of corn grown at the different distance from Zinc-Mining site and harves-
ted in middle August.

Distance  Grwoth? Plant No.of height of Dia.of Ear
(km) status height leaves/ earing stem length Dia. Yield
(cm) plant (cm) (cm) (cm) (cm) ()

15 Good 198.3 12.7 67.0 2.46 22.9 4.75 261.5
Bad 40.0 6.9 25.5 143 15.2 3.60 95.7

2.0 Middle 135.0 104 44.0 2.13 19.3 452 1733
Good 157.0 11.6 48.7 2.13 21.8 4.59 249.3

Mean 110.7 9.6 394 1.90 18.8 4.24 172.8

Bad 63.0 6.0 35.0 1.72 16.6 4.09 138.3

25 Middle 151.0 11.2 42.0 2.20 22.0 4.68 275.1
Good 163.0 114 68.0 1.88 20.8 6.71 264.5

Mean 125.7 9.5 48.3 1.93 19.8 5.16 226.0

1) Good : Normal growth to all appearance, Middle : Abnormal growth, Bad . Very poor growth.

Table 5. Growth status of corn and contents of heavy metal in soil collected at
the different distance from Zinc-Mining site.

Distance Grwoth? Heavy metals content in soils (ppm)
(km) condition 7n Cu Pb cd As
15 Good 187.36 2.64 0.49 1.81 6.35
Bad 373.79 66.94 11.91 948 26.96
2.0 Middle 391.38 54.84 5.50 10.69 30.79
Good 374.21 23.50 2.57 11.69 33.15
Mean 379.79 4843 6.66 10.62 30.30
Bad 399.04 97.23 3.66 9.44 26.87
2.5 Middle 386.48 19.17 1.86 8.22 23.05
Good 300.48 10.15 1.32 5.35 15.82
Mean 362.00 42.18 2.28 7.67 2191

1) Good : Normal growth to all appearance, Middle : Abnormal growth, Bad : Very poor
growth,
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Table 7. Correlation coefficient(r) between contents of heavy metal in soils and

growth parameters of corn plant.

Correlation coefficient(r)

Factors _
Zn Cu Pb Cd As

Plant height —0.6370 —(.8936** —0.8023** —0.5374 —0.5315

No. of leaves —0.5810 —0.5158 —0.6472 ~0.4403 —0.4344
Earing height —0.7819* —0,7978* —(.7880* —0.7285* —0.7190*

Dia. of stem —0.5264 —0.6983* —(.7485* —0.4267 —04222
Earing length —0.5379 —0.8863** —(0.8250** —0.4599 —0.4604

Dia. of Earing 0.1375 0.0534 0.2357 0.2345 —0.2536

Yield —0.4756 -0.8788** 0.8729** —0.4852 —04917

% and * * significant at the 5%, 1% level.
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Table 8. Correlation coefficient(r) between contents of heavy metal in soils and
those in different parts of corn plant.

Heavy metals

Heavy Part of
metal corn Zn Cu Pb cd As
Leaves 0.7063* 0.9360** 0.6149 0.6666* 0.6727*
Zn Stems 0.1586 0.4083 0.2271 0.3443 0.3455
Bracts 0.1918 —0.3001 —0.5162 ~0.0964 —0.1135
Grains 0.6463 0.2364 0.4415 0.5151 0.4908
Leaves 0.9117* 0.6111 0.6058 0.8091** 0.7951*
Cu Stems 0.2998 —0.4269 —0.4384 0.2237 0.2162
Bracts 0.0626 —0.0132 —0.2650 —0.3455 —0.3648
Grains 0.4129 0.2283 0.3852 0.7039* 0.7242*
Leaves 0.8819** 0.7829* 0.7170* 0.9465** 0.9478**
Pb Stems 0.2894 0.4248 0.7559* 0.5271 0.5456
Bracts 0.6231 0.6434 0.6817* 0.8477** 0.8613**
Grains 0.5318 0.2667 0.5984 0.7262* 0.7286*
Leaves 0.7249* 0.6051 0.8136** 0.8880** 0.8930%*
Cd Stems 0.1184 0.3571 0.9029** 0.3116 0.3217
Bracts 0.5707 0.1407 04312 0.7266* 0.7234*
Grains 0.1451 -0.3211 —0.5439 0.1001 0.0860
Leaves 0.7199* 0.3522 0.7011* 0.8580** 0.8635**
As Stems 0.6411 0.3951 0.6387 0.7163* 0.7129*
Bracts 0.1127 —0.3201 —0.5790 0.0349 0.0219
Grains 0.4885 0.3305 0.6135 0.7408* 0.7428*

* and * * significant at the 5%, 1% level.
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