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The Effect of Cd and Zn Elements Applied to Soil
on the Growth and their Uptake of Corn Plant

Min Hyo Lee* and Bok Young Kim*

Abstract

A pot experiment was carried out to investigate the effect of Cd and Zn added to soil on

the growth, peroxidase activity, chlorophyll content, inorganic components, and interaction be-

tween Cd and Zn in corn plant, The results obtained are as follows.

Both Cd and Zn reduced dry weight and height of corn plant. Peroxidase activity of leaves

increased in higher Cd content of shoot but adverse trend was shown with increasing Zn cont-

ent of shoots. Chlorophyll contents were significantly decreased with increase of both Cd and

Zn content of shoots.

Higher soil Cd levels increased N content but decreased P, K, Ca, Mg and SiO, content in

plant. Wherease higher Zn levels in soil increased P and SiO; content but decreased N, Ca,

Mg content in plant.

The total Cd and Zn uptake of shoot increased with time but the Cd and Zn content of shoot
showed no tendency. Cadmium uptake by Zn application was reduced in higher Zn levels with

time while Zn uptake by Cd application showed adverse trend.
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Table 1. Chemical properties of the soil used

Ex. cations(me/100g)

pH OM  Av-P,0; CEC SO, Zn Texture
(H,0) (%)  (ppm) (me/100g) (ppm) (ppm) (ppm) -, Mg K
4.9 195  49.1 6.1  90.0 0.25 321 452 0.26 0.23 Sand loam
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Table 2. The influence of Cd, Zn concentration applied to soil on the growth of corn plant

No. of leaves

Plant height Dry weight
Soil -
15% 30 45 15 30 45 15 30 45
Cd -0.923%%  —0. 961** -0, 936** — -0. 305 -0.973** -0.834 -0.957*  -0.962%
Zn -0.917** -0.983*F -0.969*%* -0.881** -0.419 ~0.953*%* -0.910 ~-0. 924 -0.920
* 15, 30, 45 indicate harvest day after emergency. -
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Fig. 1. The changes of peroxidase activity according to Cd and Zn content in plants
at different harvest date
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Fig. 2. Relationships between chlorophyll content in leaves and Cd, Zn content in plants

at 30 th day after emergency
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Table 3. The effect of Cd and Zn concentration applied to soil on the uptake of

: %)

(Unit

by corn shoots

K,0 Ca0 MgO Sio,

PzOs

Metal
concentration

30%* 45* 15 30 45 15 30 45 15 30 45 15 30 45 15 30 45

15%

(ppm)

2.36  2.17 0.50 0.45 0.78 555 5.25 4.05 0.22 0.32 0.41 0.28 0.14 0.19 1.66 1.15
0. 80
0.76

3.27

Control
Cd

4.80 4.95 0.21 0.23 0.16 0.27 0.12 0.18 0.90 1.0
0.19 0.16 0. 80

4.35

5.35

0. 48

2.25 0. 60
0. 66
0.75

2.57

2.52

0.70

0.18 0.22 0.16 0.26

4. 88

4.50

0. 43

2.92  2.35

64

10 2.

Cd

0. 46 4.27 4.80 4.20 0.16 0.15 0.17 0.25 0.16 0.12 0.30 0.42

0.51

3.42  2.87

3. 02

30

Cd

3.27  2.97 0.60 0.71 6.90 7.95 5.25 0.32  0.27 0.40 0.24 0.13 0.12 .70 1.26
0.51 0. 42
0.13

2. 89

150

Zn

0.08 0.09 .20 1.44
6. 14

0.12

0.27

3.17  2.37 0. 50 0.54 6.45 6.75 4.73 0.30 0.23
2.82 0. 46

300 2. 64
2.02

600

Zn

2.50

0.17

0.27

1.24 3.76 4.95 4.50 0.20 0.14

0.59

2.92

Zn
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Table 4. The effect of Zn, Cd concentration
applied to soil on the content and
uptake of Cd by corn shoots

S3%g A

Soil Soil  Content(ppm) Uptake (zg/plant)
Zn Cd
(ppm)(ppm) 15* 30 45 15 30 45

0 5 125 72 70 91 295 2359
10 195 88 117 59 195 2121

150 5 89 73 74 25 204 954
10 221 122 174 91 171 1298

300 5 78 63 79 16 79 1070
10 180 100 173 48 108 549

600 5 66 60 48 9 19 125
10 108 83 74 22 32 64

*Day after emergency
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Table 5. The effect of Cd,’Zn concentration
applied to soil on the content and
uptake of Zn by corn shoots

Soil Soil  Content(ppm)  Uptake(ug/plant)
Cd 7n
(ppm) (ppm) 15%* 30 45 15 30 45
0 150 1,550 675 938 615 1,959 21,141
300 2,522 1,395 1,553 746 1,512 8,446
600 3,218 2,438 1,800 470 1,458 1,926
5 150 1,657 780 927 469 2,191 12,116
300 2,535 1,305 1,320 517 1,627 8,184
600 3,548 2,700 1,680 472 870 4,368
10 150 1,721 675 825 706 944 6,155
300 2,158 1,181 1,463 570 1,280 4,651
600 3,044 1,950 2,340 612 745 2,012

*Day after emergency
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