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Amendment by soil dressing on farmland with multiple contamination

Sasaki, Choichi
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Converting multiple contaminated arable lands, including orchards, to paddy
fields may cause heavy metal contamination of rice plants. Here, we investigated soil cadmium,
copper, arsenic and zinc content at three apple orchards in Aomori prefecture. Then, growing
experiments with stratified paddy field models were conducted to clarify effects of soil dressing
and percolation patterns on rice plants at converted multiple contaminated fields.

High Cu content was detected in a certain site by the field investigation. The model experiments
revealed that it was effective to dilute soil Cd content to 1.0 mg/kg for reducing Cd uptake of rice
plants even if the soil dressing was 12.5cm, half of the recommended thickness, regardless of
percolation patterns. Soil dressing thicker than 25cm was also effective for decreasing Cd content
in brown rice. Thus we clarified the economical combination of soil dressing and mixing tillage, and
effects of percolation patterns on Cd uptake of rice plants.



Cd
0.1-0.2mg/kg
As Zn
Cd
K 20

Cd Cu As Zn

2

10cm 25cm

Cd Cu

Cd Cu

Cd

10cm

15cm

0.5mg/kg 1.0mg/kg 2mg/kg

15

15cm
0.5mg/kg
1.0mg/kg
2.0mg/kg

2mg/kg

Eh

30x 50x 70

H
As 20-25mg/kg

12.5cm

o-1 c-1

0-2 c-2
0-3 c-3

20.0cm 25.0cm
0-4 c-4

20cm
Zn(250-400mg/kg)

0-5 c¢-5

Cu

T PAsEE (ppm)
10 15 20 25

20

40

60

FEE(em)

80

100

120

——FiR GPREL )
-m-Hi R (VAR L1§)

KR (RMER L)

T1E P CuiR E (ppm)
0 50 100 150 200
0 : ‘
20 E?
40 Pl G
g = M (ORI
O
E}’e Kl (BB R L)
80
100
120
-100mv
o-1 o0-5 400mvV
( 2010)
c-1 -5
-100 V
2003
12.5cm

Cd
Cd



0-3

5 cd
Cd
1.0mg/kg
Cd
Cd
(mg/kg) (mg/kg)
n=10 n=10
o1 0.070.04° 0.33£0.13"
0-2 0.0520.01" 0.28+0.14°
0-3 0.17+0.05° 0.86+0.45"
C-1 0.05£0.01" 0.21£0.10"
c-2 0.04+0.01" 0.1820.03"
c3 0.03£0.01° 0.2440.13"
Tukey Kramer 5%
+
Cd
Cd
Cd
0-3 0-4
4 cd
Cd
25¢cm
Cd
Cd
(mg/kg) (mg/kg)
n=10 n=8%*
0-3 0.17 = 0.05 0.86 = 045
b b
0-4 0.10 == 0.02° 049 = 0.05
0-5 0.05 = 0.01° 0.14 =% 0.03°
C-3 0.03 = 0.01° 024 = 0.13°
C-4 0.04 = 0.00° 0.12 == 0.03°
C-5 0.02 = 0.01°  0.11 == 0.02°

Tukey Kramer
+

*0-3,C-3 n=10

5%

Cd

2mg/kg

Cd

Cd

2003
pp.328-333

268 2010 pp.23-30

1) Sasaki, K., Sasaki, C., Kato, C,,
Matsuyama, N., Endo, A., et al.
Studies on reducing cadmium uptake
of paddy rice by both soil dressing and
mixing tillage, International Journal

of Environmental and Rural
Development, Vol 7, 2016,
pp.6-14.

2) Sasaki, K., Sasaki, C., Kato, C,

Annaka, T., Matsuyama, N. et al.

Effects of the percolation patterns and
the thickness of soil dressing on
reducing cadmium uptake and growth
and yields of rice plants, Journal of
Environmental Science and
Engineering, ,2016, pp.11-20.

3

28
( ) 2016 8 30
9 1

) Sasaki, K., Sasaki, C., Kato, C,
Matsuyama, N., Endo A., et al.
Studies on reducing cadmium uptake
of paddy rice by both soil dressing and




mixing tillage, International Society
of  Environmental and Rural
Development, Cambodia, 2016 1
16 ~17

27
2015 9 1

@
SASAKI, Choichi

@
MATSUYAMA, Nobuhiko




