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Abstract

The germination and growth of radish and chiness cabbage in soils treated with Cr, Ni, Cd, Cu, and

Zn at 20, 50, 100 and 200 ppm were determined. The germination of radish and chiness cabbage in soils
was greatly affected by addition of Ni and Cr at 200 ppm, but almost not at all by treatment with Cd,
Cu, and Zn even 200 ppm. The injury to the growth of crops was generally the highest with Cr, followed

by Ni, Cd, Cu, and Zn, and more with chiness cabbage with radish. Serious crop injury appeared at 20
ppm of Cr, 50 ppm of Ni, Cd and Cu, and 200 ppm of Zn on radish, and at 20 ppm of Cr, Ni, Cd and
Cu, and 200ppm of Zn of chiness cabbage. However, crop inhibition decreased greatly with addition of

compost and lime.
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Table 1. Germination and growth of radish in soils treated with heavy metals.

Heavy metal Germination Intital injury® Plant height Root length  No. of leaf  Dry weight

Concentration (%) (0-5) (%) (%) (No.) (%)
(ppm) No C-L. C-L No C-L. C-L No C-L. C-L No C-L. C-L No C-L. C-L No C-L. C-L
Control 100 100 0.0 0.0 100 100 100 100 45 4.8 100 100

Cr 20 100 100 1.0 0.0 1 90 54 55 34 3.8 40 56

50 90 90 3.0 20 16
100 80 80 4.0 4.0 0
200 60 80 4.5 4.5

>

65 12 52 2.0 3.8 3 4
0 0 0 0.0 0.0 0 0
0 0.0 0.0 0 0

Ni 20 100 100 00 00 84
50 100 100 30 00 78

100 8 9% 40 30 3

200 70 90 40 35 0

71 67 84 4.0 4.0 80 93
69 65 61 35 4.0 50 83
21 46 1.0 1.0 3 31

0 0 0 0.0 0.0 0 0

20 82 77 3.3 4.0 71 71
80 62 64 34 4.3 47 68
51 34 38 3.0 3.0 23 35
23 22 26 15 2.3 22 15

83 61 82 43 4.8 70 82
75 31 69 35 48 35 75
70 34 67 2.0 42 27 70
62 14 39 2.0 3.0 16 55

Cd 20 100 100 00 00 95
50 100 100 00 00 59

100 9 100 30 20 27

2000 9 9 40 30 13

Cu 20 100 100 00 00 89
50 100 100 00 00 92

100 100 100 20 00 70

200 100 100 40 20 31

Zn 20 100 100 00 00 105
50 100 100 00 00 120

100 100 100 00 00 112

200 100 100 00 00 51

90 111 92 4.0 40 104 92
85 98 84 4.0 34 98 88
83 89 84 4.0 4.0 96 76
70 39 78 3.5 40 36 67

1) No C.-L.: No addition of compost and lime
2) C.-L. . Addition of compost and lime

3) Initial injury * 0-no injury, 5-completely killed
4) % . % of control
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Table 2. Germination and growth of chiness cabbage in soils treated with heavy metals.

Heavy metal Germination Intital injury®
Concentration (%)

Plant height
(0—5) (%)

Root length  No. of leaf
(%) (No.)

Dry weight
(%)

(ppm)

No C-L. C-L» NoC-L. C-L NoC-L. C-L NoC-L. C-L NoC-L. C-L NoC-L C-L

Control 100 100 0.0 0.0 100

100 100 100 43 48 100 100

Cr 20 90 ) 2.0 0.0 40
50 100 90 4.0 3.0
100 80 30 5.0 5.0
200 0 0 5.0 5.0

4 38 32 3.0 4.0 20 34
14 0 22 0.0 15 0 3
0 0 0 0.0 0.0 0 0
0 0 0 0.0 0.0 0 0

Ni 20 100 100 0.0 0.0 36
50 100 90 4.0 20

100 80 90 45 3.0 9

200 60 70 5.0 4.5 0

70 45 67 3.0 35 26 48

0 0 0 0.0 0.0 0 0
17 13 16 1.0 1.3 11 13
14 0 13 0.0 1.0 0 8

59 45 58 2.3 3.7 4 51
29 29 27 2.0 25 22 16
17 13 16 1.0 13 11 13
14 0 13 0.0 1.0 0 8

Cd 20 100 100 0.0 0.0 60
50 100 100 3.0 2.5 22
100 80 90 4.0 3.0 9
200 60 70 5.0 4.5
Cu 20 100 100 0.0 0.0 69

50 100 100 0.0 0.0 36
100 90 100 2.0 0.0 30
200 70 90 5.0 2.0 0

84 45 65 3.6 4.0 52 84
61 32 66 25 4.0 36 66
71 21 32 2.0 5.0 17 55
32 0 18 0.0 3.0 0 16

Zn 20 100 100 0.0 0.0 97
50 100 100 0.0 0.0 98

100 100 100 0.0 0.0 73

200 100 100 0.5 0.0 56

90 938 90 5.0 50 111 93
81 112 85 5.0 43 100 87
64 67 84 45 4.7 61 77
57 21 38 3.8 4.0 35 73

1) No C.-L. ! No addition of compost and lime
2) C.-L. : Addition of compost and lime

J) Initial injury : O-no injury, 5-completely killed
4) % . % of control
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