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Effects of Heavy Metal Contents in Soils Near Old Zinc-Mining Sites

on the Growth of and their Uptake by Soybean

Jong-Pal Lee* No-Kwuan Park* Seon-Do Park*® Boo-Sull Choi*, and Bok-Jin Kim**

Abstract

When soybean was cultivated in the polluted soil with heavy metals, the content of these heavy

metals affected. The results were summarized as follows.

L

The growth of soybean was remarkably poor and the content of heavy metals in polluted

soil were higher than in unpolluted soil

. In leaves of all surveyed crops, the content of Zn, Cu, Pb, Cd and As was higher in

soybean, followed by corn and rice.

. Except for Pb, the content of heavy metals in the leaves of soybean was higher than in

the stem of soybean, and the components of heavy metals in each part of soybean were
shown in order of Zn> As > Cd > Cu > Pb.

. The relationship between the content of Zn, Cu, Pb, Cd, As and the growth of soybean was

negatively correlated, respectively.

. A higher correlation seemed to exist among the content of Zn, Cu, Pb, Cd, As in soil, of

Zn, Cu and As in soybean leaves, and of Pb, Cd and As in stems of soybean. The results
indicated that heavy metals were absorbed and accumulated by plants grown in the polluted

area.
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Photo 1. Symptoms of Heavy Metal toxicity to Soybean
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Table 1. Growth status of Soybean in field near Zinc-Mining site.

Growth status Surveyed site Plant height(cm) No. of branch/plant Dia. of stem{cm)
Damaged 1 46.8 2.8 0.37
11 38.2 2.2 0.31
111 42.4 26 0.35
Mean 42,5 25 0.34
Normal - 75.2 53 0.67

Table 2. Content of Heavy Metal in soil of the experimental sites.

Growth status Surveyed site Zn Cu Pb Cd As
------------------------- mg/kg -----mommmmToommmoeee o
Damaged I 251.16 17.10 1.99 8.30 21.11
11 346.84 16.64 2.23 9.20 26.75
11 302.02 16.86 2.12 8.74 23.92
Mean 300.01 16.87 2.11 8.75 2393
Normal - 9.72 7.46 1.60 132 0.39

Table 3. Mean Content of Heavy Metal in leaves of the three crops cultivated at near Zinc-
Mining site.

Crops Zn Cu Pb Cd As
---------------------------------- mg/kg —--mmmmmmmmmmemmommeemomee oo
Corn 1937.02 14.33 0.60 8.58 14.00
Rice 70.04 2.31 0.38 2.18 0.84
Soyben 2488.34 15.01 0.98 19.99 64.12

Table 4. Heavy metal content by site of Soybean cultivated near Zinc-Mining site.

Growth  Surveyed Leaves(mg/kg) Stems(mg/kg)
status site Zn Cu Pb Cd As Zn Cu Pb Cd As
Damaged | 2466.42 16.83 1.03 1930 60.90 600.95 8.21 151 1480 46.04
11 251426 1502 098 2068 64.12 144030 894 164 1490 49.84

111 248434 1320 092 2000 6734 1026.63 857 158 1485 47.94
Mean 248834 1502 098 1999 64.12 102263 857 158 14.85 47.94

Normal - 37.74 831 095 099 012 3086 810 128 093 018
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Table 5. Relationship between heavy metal contents in soil and growth status of soybean.

Factors Correlation coefficient(r)
Zn Cu Pb Cd As
Plant height —0.9986* —0.9686** —0.9881* —0.9936** —0.9998**
No. of branch —0.9959** —0.9774* —-0.9816*.  -—0.9972** —0.9998**
Dia. of stem —0.9928** —0.9819* —0.9757* —0.9984** —0.9986**

* and ** ! significant at the 5% and 1% level, Respectively

Table 6. Relationship between heavy metal contents in soil and leaf of soybean.

‘ Plant Zn Cu Pb cd As
Soil
Zn 0.9696* 0.8275 0.1553 0.9793* 0.9737*
Cu 0.9984** 0.9223 0.3023 0.9951% 0.9941**
Pb 0.9396 0.7765 0.0957 0.9536* 0.9468
cd 0.9966** 0.8908 0.2411 0.9992+* 0.9957**
As 0.9843* 0.8591 0.1958 0.9910** 0.9859*

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

Table 7. Relationship between heavy metal contents in soil and stem of soybean.

‘ Plant Zn Cu Pb Cd As
Soil
Zn 0.9422* 0.8275 0.9967** 0.9671* 0.9804*
Cu 0.7993 0.5901 0.9272 0.9990** 0.9945%
Pb 0.9713* 0.8600 0.9998"* 0.9362* 0.9553*
cd 0.8747 0.6960 0.9700 0.9957** 0.9994*
As 0.9165 0.7607 0.9886%* 0.9825* 0.9918**

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