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Table 1. General Properties and fertility status of the soils

on each experimental locations.

| .
Parent ! } CEC Exch. (me/100g) Easily Available
Locations 1 Texture| pH | Reducible sio
. o .
material | | \ % } (me/100g) | Ca | Mg K , Mn (ppm) iOz (ppm)
HW OHE | ERE SiL 51 28 5.2 28 08 008 21 39
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Table 2. Chemical composition of the slags applied in the experiment,

Total (%)

|
SiO; | CaO | MgO FeO MnO | ALO; | TiO: | KO | P;05 Ni l Cr ‘ Zn | Cu Se
34.6 39.2 73 0.45 0.33 171 0.53 0.66 0.008 0.007 0.008 0.007 0.016
Nil
+12 423 404 =019 =002 +1.7 4003 =007 +0.003 =0.004
N/2 HCI soluble (%)

SiO, CaO MgO l FeO l MnO } Al,O3 TiO; K0 Zn

216 239 4.9 ~031 0.28 9.7 015 0.48 0.0002

=+22 =+3.0 =+0.8 =+ 0.09 =+ 0.02 +1.4 =+ 0.01 =+0.02

Mean with standard error. Number of samples analyzed for N/2 HCI soluble SiO; were 10, while

those analyzed for the other items were 4.
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Fig. 1. Check plot yields and yield indices of plots with continuous slag applications from 1977—1981.
Yield index= (yield of plot with slag application/check plot yield) x100 (Experiment 1, ind
vidual location).
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Fig. 2. Check plot yields and yield indices of plots with cotinuous slag applications from 1977—1981.

(Experiment 1, mean of 9 experimental locations and standard error of mean. )
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Fig. 3. Check plot yields and yield indices of plots with continuous slag applications

(Experiment 2).
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Fig. 4. Relationship between check plot yields and yield indices of plots with continuous slag application.

First rice crops at 10 experimental locations, 1978—1980. (Experiment 1).
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Fig. 5. Relationship between check plot yields and yield indices of plots with continuous slag application.

Experiment 1: mean of 9 experimental locations, 1977—1981. Experiment 2! 1976—1981.
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Table 3. Effect of continuous slag application (7 consecutive crops) on

selected chemical properties of soil. (Mean of 8 experimental
locations with standard error of mean. Soils were sampled at
harvest, 2nd crop 1980).

. Available Organic Available (ppm)
Rate of Slag PH (1:1) ‘ SiO; (ppm) matter (%) P K
(t//ha/crop) 0—15 15—30 0—15cm | 15—30 0—15 0—15 0—15
| cm cm . cm cm cm cm
|
0 5.13+0.15 5.88+0.30 51410 70417 2.904=0.33 644-14 36-4-4.6
1.5 5474014 6324026 18228 88-=17 2.904-0.32 58415 35i3.?;
3.0 5974021 6.514=026 359442 111-19 2.9340.32 62415 384=3.7
Rate of Slag CEC Exch (m. e. /100g) ‘[Free Fe;0; (%) | Eas. redu.
i (m. e./100g) Ca | Mg K . Mn (ppm)
(t/ha/crop) 0—15 cm | 0—15¢m ’ 0—15 em | 0—15 em ‘ 0—15cm 0—15cm
0 6.6940.72 383077 0.83%=0.14 0.0752-0.009 1.454-0.33 8.26-+2.56
15 6.6140.73 4164064 086012 0.065-4-0.010 1.560.44 11,58--2.73
3.0 6.794-0.74 457070 093011 0.0712=0.010 1.534=0.40 14.162=4;04
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YT BMBA0N - SiO, o BF 7T HMBAI L E AL LR FTARL V2 RHHOSNF
&ﬁzﬁ&&(ﬁm)owﬁ&aO—waw—%&%i%%%2%%&ﬁﬁﬁ0e&ﬁa
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W2 B (Fofzf) R 15380 F /AW AR RZAXDELE 4200 F » TR,
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B (& 5) o Khalid K $ © 33 IR R EH AT B85 89 RACT R 81 T 6 VAL
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Table 4. Effect on soil accidity of cotinuous slag application. (Pu-li, at

harvest, 2nd crop, 1980 after 7 consecutive crops of application).

Rate of slag pH Titratable acidity after KCl extraction
(t/ha/crop) (1:D (me/100g)

0 4.5 0.99

3 5.2 0.13

WEREFMAEARR 15 X3 NAM 6 A LRYIAAPEAERMTIF T
' 7 4@%4?%59&%&2&23.%%?ﬁiﬁﬁ@%*ﬁﬁﬁi@%ﬂﬁ%ﬁfé s BRI R M H 1T
REEY AR EAAREBAAAY o MY SO, 2EFFARRAEY (R6AT
)°Wﬁﬁﬁ@%&’iﬁ?ﬁﬁ@@iiﬁ%ﬁ&ﬁ%ﬁ*ﬁ%ﬁ%ﬁ%ﬁ’Wimﬁ
AARELRYZARIAAKAAEEF > R AARAPURST 2 MHER T i —
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Table 5. Percentage of available SiO, in soil unaccounted for after 7

crops of continuous siliceous slag application.

. Rate of slag application (t/ha/crop) 15 3.0

Total available SiO; applied to soil for 7 crop 2100 4200

kg/ha)

Plant uptake of applied SiO; total from 7 crops 546 840
(kg/ha)

Increase of available SiO; (kg/ha) in soil due to slag 298 698
application at the end of the 7th crop

Percentage applied SiO. unaccounted for 60 63
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Table 6. Effect of continuous and interrupted slag application on soil
pH level, concentration of available silica in the soil, and silica
content of the rice straw on the 7th-9th crops, following 6
consecutive applications. (at harvest, 2nd crop 1980—2nd crop

1981).
Rate of slag Available Straw
(t/ha/crop) Treatments pH { SiO; (ppm) SiO; (%)

7th crop (1980 2nd crop)

0 check 5.10-£0.31 40-£18 £7.40+:0.45
15 continued 5.50:-0.23 168::41 9.18--0.58
interrupted 5.604-0.29 141431 8.684-0.29

30 continued 5.82:£0.32 358225 928060
interrupted 5.98-+0.42 2224-55 9.13:0.48

8th crop (1981 1st crop)

0 check 5.04+0.15 2616 6.42-41.07
15 continued 5.724-0.12 209456 8.4140.90
interrupted 5.8540.09 80-=30 8.000.65

3.0 continued 6.19++0.11 416499 9.094-0.75
interrupted 5.94:-0.11 188:-59 837114

9th crop (1981 2nd crop)

0 check 5.1140.17 45414 7.21-‘¥_—O.68
135 | continued 5.7540.19 182471 8.704=0.37
interrupted 5.43+0.20 87427 7.4024=0.32

3.0 continued 6.20=4-0.26 4154-169 9.410.52
interrupted 5.864-0.32 13557 8.26+0.49

MRAE S TR HE - R LA » N 2 B o
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Table 7. Effect on plant growth of continuous and interrupted slag

application after 6 consecutive applications. (Pu-li, 40 days
after transplanting, 2nd crop 1980, i. e., the 7th rice crop).

Rate of slag % ppm
Treatments | g/hill | | [
t/ha/crop SiO; i N 1 P 1 K » Ca Mg 1 Fe | Mn ‘i Al
0 check 11.2 425 2.64 0.39 172 028 018 344 54 227
15 continuous 14.5 5;85 2.64 0.45 172 0.32 018 308 98 251
_interrupted 12.1 5.45 2.74 0.46 1.62 030 018 382 75 287
3.0 continuous 16.3 5.70 245 041 2.00 030 020 400 129 177
interrutped 15.4 5.33 2.56 0.44 1.99 0.30 017 523 101 240
%% LR
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Effects of long term application of siliceous slag on
paddy yield

S. Lian and C. H. Wang

Summary

Field experiments have been carried out island-wide at 9 paddy locations on
acid soils for 44 years (9 crops) using 3 treatments : (1) check, no siliceous
slag applied, (2) siliceous slag applied at the rate of 1.5 t/ha/crop, and (3)
siliceous slag applied at the rate of 3 t/ha/crop. Nitrogen, phosphate and potash
were amply applied to all of the test plots following the stantard recommended
method. A randomized block design with two replications was adopted as the
experimental procedure.

Beginning with the 7th crop, the plots with treatment (2) and (3) were
each divided into two. One half of the plots received econtinuous siliceous slag
applications while on the other, the application was interrupted, so that both the
residual effect and the effect of continuous application could be observed.

Another experiment with and without the application of straw (0 and 5
t/ha/crop, respectively) as primary treatment, and with and without siliceous
slag (0 and 2 t/ha/crop, respectively) as subtreatment was also conducted at
one location for 6 years (12 crops). Application of siliceous slag on half of these
plots was also interrupted beginning with the 7th crop for the same reason as
above.

The results may be summarised as follows :

1. Except at the beginning when the effect of slag seems to have been sli-
ghtly lower, the paddy yield increases due to the consecutive application of 1.5
and 3 t/ha/crop were as high as 5—15 and 8—209, respectively. When crop
yields were high, as represented by the check plot yield, response to the slag
application was low, and vice versa. This means that there was generally nega—
tive relationship between check plot crop yield and slag application response,
Thus, these experiments do not yet give any clear indication that the slag has
any cumulative effect on the soil fertility (either positively or negatively) follow
ing consecutive applications.

2. The residual effect of the slag was very significant soon after the interr—
uption of application. Despite the previously consecutive application of siliceous

slag, the interruption resulted in an immediately lower percentage of yield inc-
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rease compared to the plot with continuous application. Furthermore, the diffe-
rence grew greater as time lapsed after the interruption.

The residual effect remained higher in the plot where slag had been applied
at the rate of 3 t/ha/crop than in the plot where it had been applied at the
rate of 1.5t/ha/crop.

3. The consective application of 1.5 and 3 t/ha/crop of siliceous slag on the
first 7 crops resulted in total increases averaging 0.4 and 0.8 unit soil pH, and
130 and 300ppm of available silica in the soil, respectively. These levels were
maintained in the plot with the consective application during the following crops,
while they declined significantly once the application was interrupted.

About 60% of the silica was either absorbed or dissipated in the soil, and
was not readily extractable by the pH 4.0 acetate buffer solution. Nor was it
available to the plants.

All of the above would seem to indicate that a consecutive application of
siliceous slag is beneficial for maintaining an increased level of soil fertility,
since once the application is interrupted, the silica level in the soil, as well as
the yield, decline. A lower, but continuous application would seem to be more
efective than a higher rate of application which is interrupted. In practice, the
continuous application at the rate of about 2 t/ha on the first rice crop in

each year can be recommended for the acid soils deficient in available silica.
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