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Table 1. General properties of experimental soils.

Taoyuan Latosol Pintnung Alluvial soil
Items
Soil depth(cm)

0-15 15-30 0-15 15-30
Series Cs(PEHR) Cs(RE%R)
Texture L SilL Sil Sil
Sand(%) 33.4 25.4 13.4 11.4
Silt(%) 43 .4 50.4 68.4 71.4
Clay(%) 23.2 24.2 18.2 17.2
pH 5.3 5.1 6.1 6.7
0.M(%) 2.44 2.17 1.69 0.95
EC(1LS/cm) 118 116 109 77
CEC(cmol/kg) 8.93 9.88 8.57 6.07
Fez03(%) 4.75 4.59 1.33 1.80
A1203(%) 0.64 0.64 0.25 0.36

(ng/ke)

Si0; 218 158 86 122
P20s 61 49 84 32
K20 131 88 64 29
Ca0 807 785 1,539 1,588
MgO 209 240 169 201
Fe* 372 413 774 680
Mn 170 203 39 48
Zn 18.12 30.90 4.03 3.85
Cr 0.20 0.26 0.11 0.17
Ti ND ND ND 0.15
Ni 0.92 1.33 0.71 0.93
Cu 1.75 2.30 3.52 7.62

*Fe, Mn, Zn, Cr, Ti, Ni, Cu 0.1M HCIZEEY
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Table 2. Chemical composition of silicate slag.

Items Total 0.1M HCI Solube
(%) (ng/kg)
Si0, 35.2 —
Ca0 38.7 —
Mg0 7.1 —
Fe,04 0.47 —
MnO 0.35 —
Al1,0,4 16.8 —
TiOz 0.57 —
Fe — ND*
Mn — 249
Cu 0.007 0.041
Zn 0.009 0.060
Cr 0.007 0.203
Ni 0.006 0.141
Ti — 0.146

*ND:non-detectable.
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Figl. Effect of the rate of Silicate Slag on the yield of crops.
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Fig 2. Effect of the rate of silicate slag on the heavy metal contents of cabbage.
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Fig 2-1. Effect of the rate of silicate slag on the heavy metal contents of cabbage.
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Table 3. Equations describing the contents of heavy metals of the cabbage and rateof silicateslag.

Taoyuan Pintnung
Heavy metals
Linear regression 2 Linear regression r2
Fe Y=129.05-0.794x 0.82°* Y=173.91-0.561x 0.75"
Mn Y=113.06-1.609x 0.74* Y=22.403-0.116x 0.88""
Cu Y= 0.881-0.002x 0.12 Y= 1.610-0.003x 0.06
Zn Y=15.693-0.188x 0.70* Y=14.879-0.132x 0.81"
Cr Y= 0.941-0.016x 0.69"° Y= 0.257-0.003x 0.33
Ni Y= 1.662-0.024x 0.66 Y= 1.671-0.020x 0.88"
Ti Y= 1.293-0.008x 0.55 Y= 1.088-0.001x 0.01

Y Heavy metals Contents of balls.
x Rete of silicate slag.

* SignifiCant at 5% level
**SignifiCant at 1% level
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Table 4. Equations describing the contents of heavy metals of the rice and rateof silicateslag.

Heavy Taoyuan Pintnug
Rice
metals Linear regression 2 Linear regression 2
Fe Unpolished rice Y= 90.468-1.492x 0.89** Y= 79.198-0.842x 0.93*
Polished rice Y= 47.654-0.468x 0.62 Y= 58.385-0.485x 0.92"*
Mn Unpolished rice Y= 36.172-0.087x 0.37 Y= 28.155-0.147x 0.45
Polished rice Y= 15.940-0.033x 0.68" Y= 12.358-0.064x 0.22
Cu Unpolished rice Y= 2.437-0.025x 0.38 Y= 4.844-0.025x 0.66
Polished rice Y= 1.872-0.009x 0.50 Y= 3.940-0.023x 0.72*
In Unpolished rice Y= 28.858-0.359x 0.71* Y= 31.635-0.122x 0.46
Polished rice, Y= 25.118-0.083x 0.80* Y= 25.653-0.113x 0.72°
Cr Unpolished rice —
Polished rice
Ni Unpolished rice Y= 0.280-0.002x 0.28 Y= 1.009-0.007x 0.32
Polished rice Y= 0.242-0.002x 0.21 Y= 0.671-0.005x 0.87**
Ti Unpolished rice

Polished rice _

Y Heavy metals Contents of unpolished rice or polished rice.
x Rate of silicate slag.

* SignifiCant at 5% level

**SignifiCant at 1%level
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Effects of Application Rates of Silicate Slag on the Growth
and Heavy Metal Contents of Cabbage and Rice Plant

Chiou-shiung Lo, Chun-chao Chuang and Ah-tyan Hung

Summary

The objectives of this study were to determine the effects of six application rates of silicate slag
on crop yields and the content of heavy metals in the crops. Two experimental farms belonging
Taoyuan Latosol and Pintnung Alluvial soil were selected. Silicate slag was applied at the rates of
0, 3, 6, 12, 24, and 36 t/ha. The total amount of silicate slag was completely mixed with top-soil
before planting the first crop(cabbage )and no slag was used in the succession crop(paddy rice).

The contents of Fe, Mn, Zn, Ni and Ti in the rice and cabbage tissue tended to decrease with
increasing slag application rates, with exception of Cu and Cr were slightly increased. But they did

not reach the critical toxic concentration for crop production.



