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Table 1. General properties of exprimental soils.

Taoyuan Latosol Pintnung Alluvial soil
Item
Soil depth (cm)
0-15 15-30 0-15 15-30
Serries Cs (HPEHR) Cs (BHER)
Texture L SiL 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
o.M (%) 2.44 2.17 1.69 0.95
EC (# S/cm) 118 116 109 77
CEC (cmol/kg) 8.93 9.88 8.57 6.07
Fez0s (%) 4.75 4,59 1.33 1.80
Al03 (%) 0.64 0.64 0.25 0.36
_— mg/kg —————————
Si0s 218 158 86 122
P20s 61 49 84 32
K20 131 88 64 29
Ca0 807 785 1539 1588
MgO 209 240 169 201
Al 5.90 3.99 0.50 0.11
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

*1M KC1ZXEX **Fe,Mn,Zn,Cr,Ti,Ni,Cu O.1M HC1ZEEX
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Table 2. Chemical composition of silicate slag.

Items Total 0.1M HC1 Solube
(%) (mg/kg)
Si0e 35.2 —
Cal 38.7 —_
MgO 7.1 —
Fes0s 0.47 —
MnO 0.35 —
Al20s 16.8 -
TiOp 0.57 —
Fe — ND'
Mn — 249
Cu 0.007 0.041
Zn 0.009 0.06
Cr 0.007 0.203
Ni 0.006 0.141
Ti — 0.146

* ND: F/RFREH (non-detectable)
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Fig.l. Effect of application rates of silicate slag on the yield of cabbage and rice
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Fig.2. Penetration-resistance of two soils profiles with six levels of silicate slag
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Fig.4. Effect of appliation rates of silicate slag on the electrical conductivity of soils



(10) P B R R RIS R 1158

O—0O '89 Fall Cabbage surface soil(0-15cm)
4.50T ®—@® °89 Fall Cabbage subsoil(15-30cm)
A— A 90 1st Rice surface s0il(0-15cm)
4.00 + A—A4 .90 15t Rice subsoil(15-30cm)

Organic matter content (%)

3.50 4 a.Taoyuan
' i/A A A,
3.00 —_— A

— A

A

-, .\.><o><
2.50 TTT——
2.00 } } t f
3.50
3.00 4-

b.Pingtung

-
T P

|
J
/

.00 A

Organic matter content (%)
[\

Rate of slag(t/ha)

Ei HRABARNTREWRESESHE

Fig.5.Effect of appliation rates of silicate slag on content of organic matter in soils
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Fig.6. Effect of appliation rates of silicate slag on the exchangable aluminum of soils



WEREEREN DRESRE B BUE (13)

%
BTRBETBRAEMERZERERNTF > MZABREERIBoHE - kS (EEELMEZS
) RERYSEEARMBOY  EHIRERpH - KSR EE CEERE) RERY SHEAR
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BMe-RBRABEOO.IM HCIBWUABAKHSEKEFHESR  EXYBAMEBZEHERHRS » ®11
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RAERE  KEREHERTREIEN0.59~2.5mg/ke » BB 0.04~0.67mg/kg » —HIZkFER T
F30.44~ 4.04mg/kg » LRI 0.17~ 1.15mg/kg e RRRE 0.1M HCIM AT IS BALIES -
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LB (EEPEHFRERSER USRS KB ZEREERES - HRERER
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Table 3. Effect of ,application rates of silicate slag on the extractable Fe, Mn,

Cu and Zn of soils (mg/kg)

Application rates Fe Mn Cu 7n
of Silicate Slag
Depth(cm)
(t/ha) 0-15  15-30 0-15 15-30 0-15  15-30 0-15 15-30
* o0 208" 407" 132 207 1.52* 1.53° 6.05* 3.23°
7 204 411t 155% 222 1.44* 1,70 5.46°  3.20°
&6 206 367" 193*® 215 1.31°  1.46" 4.79*  2.56°
B H 12 173* 420 217 232t 0.93* 1.46° 4,47 3.7
g 2 168 397 205" 204* 0.66* 1,50 3.48" 2,96
i 36 167 313 203 193 0.66* 1.50° 3.46* 3,19
3, 637" 645" 207 240 2.49%" 2.15° 9.42° 3.91°
— 617* 480 166°  271° 2.56  2.15" 8.93* 3,74
B B s 603* 508" 204%™ 305* 2,32 2.02 8.19* 3.32°
X 12 505 489" 203% 261" 2.02* 2,15 7.12*  3.25°
A 24 418° 490 223 242° 1.84° 2.16" 5.61° 2.76°
36 400° 405" 251 245 1.26° 1.92° 5.38° 3,03
% o 820  432* 68° 91° 9.59" 6.64" 5.20° 6.29°
. 762® 528" 79" 97" 8.99° 7.29 4,56 5.43°
B 6 668  510° 89"  124° 7.71°  6.86" 4,45 5,39
B H 12 637" 408" 98® 126" 7.07* 6.00" 4,61 5.46°
& 2 536 460" 103®  123° 6.06" 6.78" 3.95¢ 5,46
-] 36 456°  405° 127 129 5.22°  6.24" 3.40° 5.38°
® 0 885" 743" 77" 66° 8.53* 7.82" 4,49 6,22
— 3 822" 594 67" 69° 7.94%™ 6,38" 4.32° 5.16%
E 705%  593% 64" 69" 7.07% 6.38% 3.57" 5.05%
&k 12 561°  414b 70 74 5.80° 5.91° 3.04% 4.94°
w24 533° 366" 78 85 6.18¢ 5.26° 2.89* 4,.26°
36 521°  356° 81* 86" 5.00° 5.00° 2.32° 4.22°

* AN FRAERAERTREMERES B BEZRKLE -

Means followed by the same letter within each column are not sgignificantly

different at 5% level by Duncan’'s New Multiple Range Test.
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FH (88) FHEABERBESR - EL0. 1M HCIE T A MRS MMM 2 18 5 7 ke
& MEFHER - EL&MI00.02~ 0.13mg/kg & 0.01~ 0.11mg/kg * —HI/K AR 100,04
~0.1lmg/kg &2 0.01~ 0.03mg/kg - BRRABMIER - ELZ 0.1M HC1MTE S SR > BEHE
WREEICEMESZ Y (EATEMZEEMFI0.01~ 0.06mg/kg °

BFETLL 0.1 HOIEM S Y BRE LB E RS RIEH | RLERS KB ND~ 0.46mg/kg
(F130.23mg/kg ) * EELABND~ 0.28mg/kg (F3J0.12mg/kg ) o BHEMBLIBY  BABRE
ZRIUE 10 %BF > 1M NH(OAC (pH4 . 5) RN LR A48 B o 7KF8 — AR B BRI GRS 1P+ 1555 30me/kg
BRI - RLRFS 35mg/kg ~ BEMEMGIR R IR T 30mg/ke o MARBAE M EIEHMIEERE
Z0.1M HCLE[EMEERMAMBRIEEEY  BRIBESRMER 0.37ng/ke » BT HI% 0. 27mg/kg »
MEALCERSETEA -

W

MU (38) RREAEO0. 1M HCIFT A HRTEMIER - ELHMPIMIKECHETRES » &%
HAeEHERTIEMO0.09~ 0.99mg/kg * E T B 0.02~ 0.23mg/kg * — I AKBEI & S 0.18~
1.18mg/kg & 0.01~ 0.15mg/kg o FFREE 0.1M HCI T A MRS BRYER - ETOHBMHMEE
ZIBTETRE » KIE(FHERTIRE0.32~ 1.43mg/kg * BB 0~ 0.19mg/kg » — HIARFEEI 537
% 0.09~0.60mg/kg & 0.01~ 0.39mg/kg ©

WEMEHALRELEO.IM HOLBABRTAND~ 2.70mg/kg™ ( F 4 1.18mg/kg ) * E +
RND~ 2.l4mg/kg (F370.79mg/kg ) > MAKBRAESHEHANBEABRES - E+H8RS
BER 2.63mg/kg AT » HEAKEHASREE A - ERERITHRGREGHBOLIT 2 + )58
EEHRMBE (>100mg/kg )

"k

—fR WP SRE ( TioAH) £90.1~1.0%% EHKBYHBLIERAZERHER » +18
FHAKIER 0.03mg/LHISK BT M MAYBMIEE P S TiofS$0.53% % W LM+ Mhz 5 &
SR ZYEKEEAN IR RAE IR (8k) o

R 0.1M HOIM I AMMK S BMMER L RETMIMBRE ZINETES - kEREK
EEHERTIENG 0.45~ 10mg/kg * EET B 0~ 0.71mg/kg ° —HAKMER TB0.41~ 7. 04mg/kg ©
RRABUKEFEHERLTIEBINO0. 46~ 3.53mg/kg * B 0.01~ 0.36mg/kg * i—HAAFEEI DB
0.24~0.72mg/kg & 0.08 ~ 0.65mg/kg ©
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KN HEMERRN RTINS R KSR ZBE (ng/ks)

Table 4. Effect of the application of siliceous slag on the extractable
Cr Ni and Ti of soils (mg/kg)

Application rates Cr Ni Ti
of Silicate Slag

Soil depth(cm)

(t/ha) 0-15  15-30 0-15  15-30 0-15  15-30

Bk 0.08" o0.10" 0.72° 0.60° ND ND
i 0.10¢ 0.11* 0.81° 0.62° 0.45° ND

£ 6 0.14* 0.09" 1.07* 0.64° 2.41% 0.09°

B H 12 0.19* o0.11° 1.43% 0.70% 6.37* 0.05°
£ 24 0.17*® 0.23* 1.56* 0.70% 9.43* 0.04°

I 36 0.21* 0.22° 1.71* 0.85" 10.00° 0.71°
2, 0 0.26° 0.19" 0.83 0.65" 0.03° ND
— 0.30® o0.21* 1.01® 0.68" 0.44° ND

B OB e 0.33® 0.20° 1.200 0.67 1.34* ND
&K 12 0.32*® 0.20° 1.25°  0.66° 2.42®  ND

B 2 0.30® o0.22° 1.31° 0.67° 3.24° ND
36 0.37° 0.21° 2.01* 0.80" 7.07* 0.97

F 0.14%* 0.16"™ 1,200 1.29° 0.06f 0.06°

i 0.13° 0.12° 1.52° 1.29° 0.52° 0.07°

e 6 0.13 0.17* 1.73° 1.38% 1.06f 0.18°

B H 12 0.15* 0.13* 1.75°  1.41% 1.61° 0.16
¥ 24 0.17** o0.18" 2.30°  1,40% 2.71*  0.49*

® 36 0.20° 0.20° 2.63*  1.48" 3.59*  0.42°
s 0.20° 0.21° 1.03° 1.09° 0.10° 0.09"
— 0.21* 0.22" 1.13% 1.17* 0.34% 0.08

E # 0.20° 0.20" 1.12% 1.10° 0.75% 0.07°
&K 12 0.20° 0.21" 1.25%° 1.12° 1.03* 0.11°

fa 24 0.24* 0.23 1.3 1.37™ 1.46° 0.65°
36 0.24* 0.27° 1.63*  1.48 2.8 0.55"

* AN FEREEERRBEMEAEYBRE=R
ND : KB (non-detectable)
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HMEEATREERKHEAWBEETRSTERKBER  KEFEHTEREARIEE 1.46
~6.63t/ha (MIEE 4. 7~21.4%) > LIER 24t/ha REERE 37 . 6t/hal(E - BRABABEEMZE
AR (URE MM ) o —HkEHKBEREME 75~ 250kg/ha (GEFE1.0~3.4% )
BEMZEIHEE BEAEAIEE 24~ 1,247kg/ha (HEF0.3~16.9%) °

RSN IEE R pHE R ECEME A R 2T RE » (BN L MPRIEN (FHE) RE#R
BeBEs BB/  HPECEMMEARTRS  HEARRSBEYRIMEZ ECHER 370 # S/en (BR
REKEEHE 6t/haRERT ) » MEERZTEHERARE > TEHEVELETREE -

TRESBLE & BRAKSEMIRAEZEHTMERS  ERRSRNE—RRERSE
2 TS R - SRS RIRE R MR YE ST TR » REBERRLMpHEFBZIEE -

- -
ERR £

AHBRREATHREBEZEGRY  RRPHIBRSREEEARZRKFLIEHER - TESEBRL
M ARARIFERE  EBELAT  REFMEIEER  ARRHELE WRARZERBREMR
PAZ IR MR PEIE - I —fFIEE o

%% XK

LA T ERAAEEFR - (FRAREHR) -

2ITHREEEEAEE 1990 AMMETRESBSERAEEREO

SREE CEE 1965 RRIKEZHE (=) - SMMREHR 14(3):45~48 0
4EE-FEM 1983 EHAAVBEEHKGRENTIRICBEEIVE TERENAR
32(2):185~ 199 o

5B 1982 MHEWMANMEENHATE (B) FREZEE - 584 BT RMKE T IRITE R
W

6 8FE 1963 WY XKBIUE (FEH) - SEBEHRT 12(3):16~28 ¢
7MEBH - REE - EHE 1090 AMMEAATRESHERSERE c B TRSRARNE
WO -

8T 1977 TRB - FHER -

0.3 &M 1990 HERHAPUEBRFKTARIELIETIEFRAREZIRN - BxPE XL LIRBHRE

. FREEL@WRX -

AR 1978 ABMEETHZFHFEMER - I« T pH - BERASERNFREZEE - 7H
mereEHE 16(1-2):1~8 -
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Effects of application rates of silicate slag
on the soils with heavy metal contents

Chiou-Shyong Lo, Chun-Chao Chuang, Ah-Tyan' Hung
Summary

The objectives of this study were to determine the effects of six application rates of silicate slag on
crop yields; nutrient uptake of plants, the changes in soil properties; and the accumulation of heavy
metals in two kinds soil. Two experimental farms were selected, one in Taoyuan Latosol. Silicate slag
was applied at the rates of 0, 3, 6, 12, 24, and 36 t/ha. The total amount of silicate slag was com-
pletely mixed with soil before planting the first crop (cabbage) and no slag was used top for the next
crop (paddy rice).

Results indicate that an increase of 4.7-21.4% yield of cabbage was obtained for Taoyuan stong
acid latosolic soil. But no significant effect was observed in weak acid Pingtung alluvial soil. However,
in the following paddy rice, approximately 0.3-16.9% rice yields increased in the Pingtung farm while
applied with silicate slags, whereas 1.0-3.4% yields were increased in the Taoyuan farm. No significant
difference between treatments was observed.

The soil pH and electric conductivities (EC) were increased by application with silicate slag. How-
ever, the content of organic matter and the resistance to penetration were not influenced by the rates
of silicate slag. Although the soil EC values was increased in accordance with the increasing rates of
slag, the EC value of the treatment with the highest amount of slag applied was 370 # S/cm, which still
below the critical toxic allowance for crop yield.

The exchangeable Al, HCl-extractable Fe, Cu, and Zn were decreased and the contents of heavy
metals, such as HCl-extractable Mn, Cr, Ni and Ti, were slightly increased with increasing rates of slag
application. However, the heavy metal contents in the soils due to slag application were within the safty
range.



