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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 Texture, pH OM% (me/ Reduc- SiO;
material 1 100g) Ca Mg K lible Mnl (ppm)
i (ppm)
M HE | s | SIL 51| 25| 52| 28 08 | 008 21 <0
b {%gﬁ SiL 49 | 23| 65| 34| 11| o0 5 34
HE B | T 4 | SIL 53 | 32 76 | 221 o8 | 013 8 7
(AB
R B | fL M | SIL 55 | 29 | 93| 33 08 | 013 15 75
(K&
h RE {Eﬁg L s4 | 25| 60| 35| 09 | 005 4 36
mr me |{PRE | si a8 | 42| 69| 15| 03| oot 2 21
wE R | BEE | SL 48 14 | 38 19 02 | 007 5 10
= k| WEE | CL 6.0 2.0 | 118 6.9 2.4 | 018 172 108
m s | MBE | SiL 49 | 39| 58 | 42 09 | o1 2 68
oW 75| R | S 58 | 26 | 99 | 84 12 | 008 16 69
|
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3. ERE
% SRER L 1 R BRA SR BRIG 2 M HERR S AR » OIS ERAROTHR » 2R 5 BR » mlE 139 5R%F > (1L
ZEROTIRRE -
4. BIEEETE
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5.A&HZEE ©
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RS 2 50 0 8K (HNOy « HCD 7 » 73 BERYER 1% LB T4 b Al 2 B o
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694 2 I~T05F 2 J% I KM% B & RERIE (0~15 cm) » £ (15~20 cm) +534F
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FERINZEER » HAWIH B 2 WERISERIR Black KRR HE: 00 o
A6 2 JK FE M RE 1% B 4y L PR A 3 t/ha/crop SAERTIR HERNIEBRERE 0°
o AL L 450 4% - % 0.01 N HCl ik ZELRIE> pH BE 2 Bk » Bt = ik e
Clm” RIE - MIERGER 2SS - WHIRGE » RBARLEZBRMEESE ID o
(4) W75 H RARBEEFE PR EERRRED R 2 KA BEES o

wWRREREH®

1gE > LB S -
ARBFTHER 28 THBRBIES ST 2A2R SR 0.5 N BEESFT ALK S » 5B nEL.
® 2. WEHWREEZLERS (RE69—7104 » HEHRE : bRAT)
Table 2. Chemical composition of the slag applied in the experiment.
Total (%)

SiO; | CaO MgO‘ FeO | MnO |ALO; | TiO;

[
\

Kgo PzOs Ni J Cr Zn Cu Se

346/ 392 73 045 033 171 053

I+
g
It
o
g

| !
0.66] Nil ’ 0.008 0.007 0.008 0.007 0.016
|

(
+1.2{ +2.3 4_~O.4! 0,19 4=0.02] ==1.7| 2=0.03 == 0.07
!

- N/2 HCI soluble (%)

SiO, Ca0 MgO FeO ‘ MnO ALO;, TiO, K.0 Zn
- ]
21.6 23.9 49 031 028 9.7 0.15 0.48“ 0.0002
|
422 3.0 408 4009 =002 +1.4 =4-0.01 >o.oz,‘
|

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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L8 20 mesh (0.59 mm) #i < 3¢ 0.5 N EAERAI %M SiO, SBAAN 20% » MEFSRESE
LACaO FARAKN 35% o R ~ 6% ~ SR E T KA BRAIES /NR0.60 » 6.0%3.0% © 135 1 FFRm 4
BRATHGA 2 AR A L o HBHERIERER QS <50 mesh (0.25 mm) %
» £0~20 mesh (0.25~0.50 mm) % » 20~10 mesh (0.50~2 mm) %% {52 3266 » 267 8 %
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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) x 100

(Experiment 1, individual location).
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Hi B2 TR R B R BRI A A M 2 S R % S IR B MR (B8 R 4) o FTRPREA K E
ZRFEEBMBREEE 5 MFRLEOIENERH - REANTRARS  FaE 2 EEFRREM -
R R R 2 R A (TR FLE A 4 2 R DT 48 n SRS B R B o

3. TRABHEZ EREEE AR GORIEE (1) BAahEERE RS EREN GBR—) -
Table 3. Coefficients of linear correlation between checks plot yields and yield indices of
plots with continuous slag application (Experiment 1).

~_ year

e~ — No. Locations 1977 78 79 ‘80 81 ‘82
crop ~—
Ist ZEhEs (9—10) ' — 069% | — 054 | — 085 — 0.09 0.003
FE R A — | — 085% — 0.83% — 086% — 072% — 033
2nd ZFbEE (9—10) — 045 —045 | —086*| —007 | — 052
Bk —p — 070% —072 | —O088% —019 | — 065

1) $R1.5%3 t/haliz 4

e, TREEZRREEE s SoaiER (1) BAHEEE R E R RN GUB—) -
Table 4. Coefficients of linear correlation between check plot yields and yield indices of
plots with continuous slag application (Experiment 1).

"~~~ Location| j N
R Bk A B ok B R OB\ W B R B % EIR OEE BIORTY
Crop & year ™~
|
Ist , 1978—"82 — 083 — 046— 0.76'—- 0.85|— 068— 073 0.64|— 0.75{— 0.78|— 0.87*
2nd 1977— 81 — 0.64 0.02—-0.96**1— Q75— 43| 0.36)— 0.56/— 0.75— 065— 0.53

(1) {R1.5% 3 t/ha EHFH

1 BB e B — M B F  k » HCBABABRIA 2 4 fE TR I R » SIS 5 —
8 YIRS PR » (a3 O —1OFRRkA T HE% o LB FIE 6 Rtk I MRAEAE 7 . 8 fs
IR — A P s 2 B B B 2 RSB OIS » (17655 9 B LOPFSCBOMAII TR K » ot
BHBRN > B o

RO 2 T2 BRI » BRI —HOBE RS PRI » TTRRA B —BC > Srh i — I
TGO 2 WREEIIEH » HeF M BIRE R T3 H b AL BRSO EE P TN 2 o

B EA 2 T LR R 2 B T 7 BUBARA B P 2 S — TP IS, (1.5 B 3 AW & B BHIRE 1418
HE3.55.4.9%) /b o 5 FRIH O fEL T IORMEIER 8 ~10% 2R MR - WRRRE 2 A SR
819 fF (BVTO% 1 1R 2 ) WHEABEAR » RIS FRAIFR D RBR R E S BRE » X
AR 7 M B 1 B B BRI 2 HE R 5 B+ 38 T AR P 8 Y R 5
HIRECE AR ORI (3 3) TR B 2 (I e S I 4 SRR A S RN
BIRIB (1 ~ 2 SR AIBRAR YA 3 —0.8672 —0.53 » B4 ) o o

R+ [ 3 FRE AT BRI 2 R AR IR B AR R BE WA HI KRR o
S 4 2. T B P SR A A0 (OB (5 1M r=—0.82% » g5
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Fig. 2. Check plot yields and yield indices of plots with continuous slag applications from 1977—1982.
(Experiment 1, mean of 9 experimental locations and standard error of mean.)
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Fig. 3. (‘heck plr)t"‘ylelds and weld md'ccs of plots with continuous slag apphcauons from
1976—1981. (Experiment 2).
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Experiment 1, mean of 9 locations

<120
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@ 1st crop Y=1534-761X
é s b r=—087*
g 2 O 2nd crop Y=1323—-479X
5 r=-0.53
(=}
«
2 ook ©
7] oS
12}
3
=}
=
£ ~
g 1058 L 1 1 L
= - 5.0 5.5 6.0 6.5
g [ Experiment 2, Chungli location
:g 1976~1982
:" ® st crop Y=1285-3.77X
S 115} ® r=—081*
8 O 2nd crop Y=1186—247X
g r=—0.54
)
s 110F9 o
ol \\\
S~
(o]
1052 L O 1 ] ) 1 L
4.0 45 5.0 5.5 6.0 6.5

Yield (t/ha) of the check plots

B4. FAREEZWBEEEHEKERR (1) BEAEEHREREZ MR
(1) #81.53 T 3 t/ha FRHEEZTY o
Fig. 4. 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—1982.
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WEL.5% SMEE X725 ~15% 8 ~20% 2 5 WRAREL A2 TR FEER L HMRARRE 2K E
HB R AR T A A BRI OR o RN EAMEE 9 ~12fF 25 » MET
HESEEAENEEATREYE  ARKRET L EREDERE R EN ZBEECR -

3. WY R A R R KRR 2 B

BRI SAERIE 1.0 R 3 AWML HH 6 FRARELB T RM4 BT ~ 8RIF
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1983

Y RRIE RFNE 8 AW 6 R A 1R 2 R REETE » (RS B R % R
WK » [ERER - »
4L VBRBEERHEE T LR E P

MRS T RREE A ERFGEM 1.5 & 3 AN » 487 Fth % L2 pH EFH% MRS 0.34
R0.848 (7 » MELZ pH EFI5/R % 50, 4450. 63807 ; R L2 ERW S EEHEURE 130 &
300 ppm s BE+ZH MW G BT HEMERSZ % 18 & 40 ppm WS o 7 RAT HilEF 2 HE A &
BERLHAZEELER » RZ - WRAE - WBZBEHIEERATK o

5.

PREEEA 7 (FEET LR LB H 2 (694 2 MMM » 8 IaBRMIA Y (1))

Table 5. 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 havest, 2nd crop 1980).

. : . Organic Available (ppm)
Rate of slag pH (1:1 Available SiO; (ppm) matter (%) S l -
(t/ha/crop) 0—15 15—30 0—15 15—30 0—15 0—15 0—15
cm cm cm cm cm cm cm
I
i
0 513 5.88 51 .10 2.90 64 36
+0.15 +0.30 +10 | +17 +0.33 +14 +4.0
1 \
1.5 5.47 6.32 182 | 88 2.90 58 35
+0.14 +0.26 +28 | +17 +0.32 +15 +3.3
|
3.0 597 6.51 359 [ 11 2.93 62 38
=+021 +0.26 +42 i +19 +0.32 +15 +3.7
|
CEC Eych. (m. e./100 g) Free Eas redu
Rate of Slag ( 11008) I (
m. e. g Ca Mg K Fe20 (%) Mn Ppm)
(t/ha/erop) | o 15 cm | 0—15cem | O—l%m 0—15 cm ~15cm 0—15 cm
0 6.69 3.83 0.83 0.075 1.45 8.26
+0.72 +0.77 +14 =+0.009 +0.33 +2.56
15 6.61 4.16 0.86 0.065 1.56 11.58
+0.73 =+0.64 +0.12 =+0.010 =044 +2.73
3.0 6.79 4,57 0.93 0.071 1.53 C 1416
4074 +0.79 +011 0,010 =040 £4:04

CLD PRALED ~ BHAE ~ PRI ~ TR B~ S~ R ~ AR~ BB b2 R0 » MR I8 2 et

RRREE 7 (R R L2 TRIERE S BN RHREREINE - SNEH L E RS » Al
B dE e R ERERREFAPERL ]

WRRMRIEL.5R 3t/ha %I » HAEMEI A &5 8 & 9 1Rtk 105 pH ERIH MR & &
FRIEE 7 PRI R 2K - MEMLS I - 30 pH ERIE I & SRS 2 S HMARE T%



RUEAYBEES K BREN LB CBREE P8 195
8%y o YRR AEFIEEIN 1.5 % 3 AME 6 (24 » HLEREMBY B2 BATID R - i

Har 7 (R SO B R E R L 2 BB A BAEEE SI0, SRZBE Btz o 2B
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fl 1 L 1
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20 | B '§_$
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. ~
10 | - W
6
)L
y3 L ] [l ,L 1 [l 1
" 1080 81 1980 ‘81
2nd 1st 2nd 2nd st 2nd
&——e Slag 3 t/ha continued e— —¢ Slag 1.5 t/ha continued
ewweesee  jbid, interrupted o= ibid, fnter:;upted
since ’80 2nd crop since 80 2nd crop

o+ ck plot

W5, WEREEEAG (R (B 7 ~ O (FRE) 2 g 13 o [EHBE M RRE
BEEEREEYAELYE (1) (6942 H~T04F 21 » KHERD
Fig. 5. Effect of continuous and interrupted slag application of soil pH level, conce-
ntration of available silica and easily reducible Mn 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).

(1) Rt RE R R4 RABZTY - 1% pH (6 LEFRYSRNEER
HESRTREY SR ATHEZEERE » TH£B0.22,0.51+6.30.620
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%6. WBEEEMGEE (UETIER) 2ERERBHKBEERERSEZEE)
R > 69 21 5 HIRIRI0E)D
Table 6. 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; | N P K Ca | Mg | Fe | Mn | Al
| |

0 check 11.2 425 264 039 172 028 018 344 54 227

1.5 continued 14.5 585 264 045 172 0327 018 308 98] 251
interrupted 12.1 545 274 0.46] 162 030 018 352 75 287

3.0 continued 16.3 870, 245 041 200/ 030 020 400 129 177
interrupted 154 533 2.56] 0.44] 199 030 017} 523 101} 240

WERERE S KRS RITEMEEZ LR BERRENEHRE LBEE > RELEERE
REREERRM TR E A 2 RSB E LRSS BT » S ERR 2 BEE
£ o M AMEN LIEREEZIAMIEE - IR AERNFHRGEH » HEREESERAMES > BNREH
BERE L > RGBS AT SR AN T AR R o

xR1. WHBEEERALEZBRBERMREEZERERSE (HE » 604 2 kg » @REARE
TEz+iE) -
Table 7. Exchangeable acidity of the soils with and without continuous slag application
and exchangable aluminum of the soils after leaching. (Pu-li soil, at harvest,
2nd crop, 1980 after 7 consecutive crops of slag application)

. After Major elements leached out
Before leaching __|__leaching (m. mole/100g)
Soils Exch.
PH (1:1) | acidity 'E(XCh- f‘l Ca Si Al
(me/100g) ppm
Control (no slag applied) 4.5 099 121 0.70 1.07 437
With Slag (3 t/ha/crop) 52 013 124 2.17 2.64 4.30

5. WRAIR S A £ IR R s fh AT -

BEVREETEEUY (Si0) #920%MEABEREFEM 3 AW RRIEEE T (FERBRAEX
14,2008 1 /AW - REFRLBEFRGRERE 3 AWM KER MK 120 AT Si0, (MEREKEEA
BH6, 0004 /7 » A fRIRIE] 5 JE AR R+ SiO, SEB&EN 2 %) - B 7 EW Wk 840 4 fr SiO,
o R TRl DIBNEBRARELPIRARHE 6B LT/ AHEZEEW (Si0) (UEAH
0—15 % 15—30 A% HEE % 200 BATFE) » #rEMzy (A=H2f) RUE 1588AF /A&
B o RATEM 2 B A REEE4R200AT » " RAEE#Y 2 63% ERLIBEEHRE » #RTHH
pH 4.0 A ERBNERERAITE (£8) -Khalid K% 0 B3 E KR EIRERERBHE
WINPT B BR 25T~ T2% FE itk 2 5 M TR LIEATREIE o
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8. WHEEEAT(FRLED 2B R RE AR
Table 8. Percentage of available SiO; in soil unaccounted for after 7 crops
of continuous siliceous slag application.

Rate of slag application (t/ha) 15 3.0
Total available SiO; applied to soil for 7 crops ' 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 % 698
2
slag application at the end of the 7th crop
Percentage applied SiO; unaccounted for 60 63

H L R R RS 2 5 R AR R BRI B S & B e — (R 2 I M AD a2 B R R R 1
E B REES sio, BBEZBE—F  TRFEERDELEPZ EERESLAERE © 1R
bR R A T B Y e — R RS B E RS LRIE R A

2 £ x M
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Effects of Long Term Application of Siliceous Slag
on Paddy Yield and Chemical Properties of Soil

S. Lian and C. H. Wang?

Summary

Field experiments have been carried out island-wide at 9 paddy locations on acid
soils for 5 years (10 crops) using 3 treatments : (1) check ; no siliceous slag applied,
(2) siliceous slag applied at the rate of 1.5t/ha/crop, and (3) siliceous slag applied at
the rate of 3t/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 continuous 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

(13 crops) Application of siliceous slag on half of these pltos was also interrupted
beginning with the 7th'crop for the same reason as above. '

The results may be summarised as follows :

1. The yield responses to the slag application were generally high except at the
beginning when the effect of slag seemed to be slightly lower. The yield increases in
the plots with continuous slag applications of 1.5 and 3 t/ha/crop fluctuated in the
ranges of 5—15 and 8—20%, respectively during the experimental period (Fig. 2 & 3).
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 a- generally negative
relationship between check plot yield and slag application response. (Table 3 & 4, and
Fig. 4). Thus, these experiments do not yet give any clear indication that the slag has
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any cumulative effect on the soil fertility (either positively or negatively) following
continuous applications.

2. The residual effect of the slag was very significant soon after the interruption.
Despite the previously continuous application of siliceous slag, the interruption resulted
in an immediate decrease in the percentage of yield increase compared to the plot with
continuous application. Furthermore, the difference the 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 3t/ha/crop than in the plot where it had been applied at the rate of 1.5 t/ha/
crop.

3. The continuous 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 300
ppm of available silica in the soil, respectively. These levels were maintained in the plot
with the continuous application during the following crops, while they declined signifi-
cantly once the application was interrupted. (Table 5 and Fig. 5)

About 60% of the sillica was either absorbed or disslpated in the soil, and was not
readily extractable by the pH 4.0 acetate buffer solution.

(Table 8)

4. All of the above would seem to indicate that a continuous application of silice ous
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 effective than a higher rate
of application which is interrupted for a long time. In prtacice, a continuous application
at the rate of about 2t/ha on the first rice crop in each year can be recommended for
the acid soils deficient in available silica.

1. Contribution No. 1095 from Taiwan Agricultural Research Institute.
2. Soil scientist and assistant, respectively. Department of agricultural chemistry TARI. Wufeng,
Taichung Hsien, Taiwan 431, ROC.
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