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Table 1. The influence of silicate application on pH, E. C., and elements in the paddy field

Elements in soil

Crop pH —— % ppm E.C*
season  Treatment P K Ca Mg Fe Mn Zn Cu SiO, (mmhos/cm)
First Silicate 7.64 34 53 3575 233 183 156 10 9 226 0.43

Non- silicate ~ 7.73 23 45 4376 329 135 251 9 8 154 0.37

Second Silicate 754 17 58 1688 133 290 113 7 10 136 0.37
Non-silicate 7.54 16 53 1791 132 271 140 7 10 89 0.36

* Jon exchange value

2R Jtt FH A T Y A [ KR R A B Y e B R 2 LR P
Table 2. The influence of silicate application on silicon content in rice plants in the second
crop season of 1996

Variety Treatment Tillering stage Booting stage”
(%)

Leaf Stem t Value® (%)
Tai-keng 9 Silicate 8.12+ 0.83 8.18+1.17 -0.09 8.63+ 0.57
Non-silicate 8.07+ 0.78 8.17+0.28 -0.27 7.60+ 0.86

t value” 0.10 0.02 2.23*

Taichung Silicate 6.82+ 0.36 7.56 +1.16 -1.36 1240+ 1.43
sen 10 Non-silicate 6.38 + 0.66 6.94+0.49 -1.52 11.21+ 0.98

t value 1.31 1.10 1.53

* Unpaired t-value between the means in the front of the two columns.
¥ Including leaf and stem at booting stage.

? Unpaired t-value between the means above the two rows.
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Table 3. The influence of silicate application on milling quality in the first and second crop
season of 1996

Milling quality
Crop season  Variety Treatment Brown rice Milled rice Head rice
First Tai-keng 9  Silicate 81.84+0.11 71.96 +£0.28 57.68 +£0.11
Non- silicate 81.92+0.23 71.64 +£0.96 57.36+£0.79
t value -0.70* 0.72 0.90
Taichung  Silicate 77.64 +£0.17 69.20 +0.11 55.72+0.17
sen 10 Non-silicate 77.68 +£0.23 69.36 +£0.23 50.20+0.4
t value -0.31 -1.40 28.40%*
Second  Tai-keng 9  Silicate 81.12+0.23 73.44+0.11 67.12+0.23
Non- silicate 81.36+0.23 73.92 4£0.09 67.44+0.34
t value -1.65 -7.55%%* -1.74
Taichung Silicate 77.40 +£0.17 70.40 +0.11 67.96 +£0.28
sen 10 Non-silicate 77.4440.11 70.32+0.11 66.88 +£0.45
t value -0.44 1.15 4.56**

* Unpaired t-value between the means above the two rows, *,** represent as 5% and 1% significant level,

respectively.

VY AN (5] 1 B PR B 1 0 v S0 S [R] KR o R AR oK LRSS RSB 2 o
Table 4. The influence of silicate application on rice quality in the first and second crop
seasons of 1996

Rice quality
Season crop  Variety Treatment  Amlyose Crude protein ~ Transluency ~ Chalkiness
content
Tai-keng 9  Silicate 16.1+ 0.07 6.71+ 0.12 4 2
Non- silicate 159+ 0 6.59+ 0.13 4 2
First crop t value 6.39%*% 1.52
Taichung Silicate 155+ 0.2 6.32+ 0.12 3.5 0
sen 10 Non-silicate 135+ 03 6.81+ 0.24 3.5 0
t value 12.40%** -4.08%*
Tai-keng 9  Silicate 19.7+ 0.8 74+ 0.71 3 0
Non- silicate 20.75+ 0.7 7.36 + 0.45 3 0
Second crop t value -2.21% 0.11
Taichung Silicate 21.8+ 0.7 8.36+ 0.81 3 0
sen 10 Non-silicate 21.7+ 0.6 8.61+ 0.62 3 0
t value 0.24 -0.55

* Unpaired t-value between the means above the two rows, *,** represent as 5% and 1% significant level,

respectively.
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Table 5. Effect of silicate application on agronomic characteristics and yield performance of
rice in 1996

Agronomic Tai-keng 9 Taichung sen 10
X Value of
L o . t value . ..
characteristics Silicate Non-silicate Silicate Non-silicate ~ t-test
First crop
Plant height (cm) 107.1 + 2.0 101.1 3.0 3.7 %* 1162 +2.4 111.8 £22  3.02**
Panicle no. 16.2 = 0.7 149+1.2 2.1% 144 +£2.1 13.0+1.4 1.24
Pamilcf;ri)ength 17.5 £ 0.6 175511 00 250 11 234£09 267*
Panicle weight (g) 22 +02 23402 -0.9 34 +04 28402 3.13**
Grain no./panicle 91.6 + 0.5 92.6+6.2 -0.4 1279 +4.4 103.6 £6.0 7.30 **
Seed-setting (%) 92.7 + 2.4 942+ 1.0 -1.3 89.9 £1.9 90.8 £1.7 -0.81
1000 gr?g)l weight 24.0 £ 0.3 24.6+0.3 3.0 ** 259 £0.5 26.7 £0.4 -2.78 **
Grain yield 7492 £ 1600 7151 +351  2.0* 8478 £433 8879 415 -1.50
(kg/ha)
Second crop
Plant height (cm) 98.0 + 2.6 99.7+ 1.9 -12 992 +1.5 100.0 £2.8 -0.56
Panicle no. 137 £ 1.2 14.1+0.9 -0.6 16.0 £1.7 16.8 +1.4 -0.81
P amilcii)ength 202 £ 1.1 19711 07 225£10 234209 -1.50
Panicle weight (g) 28 +02 26+04 1.1 25402 26+0.0 -0.64
Grain no./panicle 117.0 = 6.7 1150+ 13.6 0.3 106.0 6.5 107.0 £3.0 -0.31
Seed-setting (%) 84.8 + 6.5 81.1+3.7 1.1 88.3 £2.5 89.2£0.8 -0.77
1000 gr(ag)l weight 26.0 = 0.6 252405 23% 245 +04 249 +03 -1.80
Grain yield(kg/ha) 6989 + 590 6373.0 = 627 1.6 6889 + 534 6557 £635 0.89

*Unpaired t-value between the means of the two columns, *,** represent as 5% and 1% significant level, respectively.
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Table 6. The lesion length (cm) of rice leaves inoculated by Xanthomona oryzae pv. oryzae isolate
XM42 between silicate and non-silicate application in the first and second crops of 1996

Season Treatment Cultivar
crop Silicate Non-silicate Tai-keng 9 Taichung sen 10
First crop 5.88 b* 9.83a 6.26 b 9.84a
Second crop 5.63b 6.52a 5.08b 7.46 a

“means with the same letter(s) within row in treatment or cultivar are not significantly
different at 5% level by LSD test.

R AN[EI B e M i P T AN (R AR R SRR R U 2

Table 7. The lesion length (cm) of rice leaves inoculated with Xanthomona oryzae pv. oryzae
isolate XM42 among the different silicate slag application and rice cultivars after 14-day
inoculation in the first crop season of 1997

Applied Indica type Japonica type
silicate ton/ha Taichung native Taichung sen Tai-keng 9 Tainung 67
1 10
4 6.31b" 420b 1.73 b 222 a
(-22.1y (-19.1) (-10.8) (-5.5)
2 6.23 b 524 a 2.30a 2.6la
(-23.1) (1.0) (18.6) (1L.D)
0 8.10a 519a 1.94 ab 235a

“Means with the same letter(s) within column are not significantly different at 5% level by
LSD test.

"Decreasing percentage of lesion length when the different silicate application compared
to check (0 ton/ha), respectively.
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ABSTRACT

The main objectives of this study were to investigate the effect of silicate slag on
resistance to bacterial blight in rice. Firstly, two treatments were constructed to understand the
difference between the effects of the silicate slag and non-silicate slag on disease severity of
bacterial blight in rice. The inhibition of rice diseases by silicate slag was found in this
experiment, especially on bacterial blight, the decreasing percentage up to 40.2% and 13.7%
in the first crop and second crop seasons, respectively. Secondly, the experiment was designed
with application of three amounts of silicate slag, 0, 2, 4 ton/ha among four varieties,
Taichung sen 10, Taichung native 1, Tainung 67, and Tai-keng 9, in the paddy field. There was
significantly different in disease severity among the amounts of silicate slag or rice varieties.
The results showed that the reduction of disease severity was decreased 19.1% of Taichung
sen 10, 10.8% of Tai-keng 9, and 5.5% of Tainung 67 under 4 tons/ha silicate slag application.
However, the application of 2 tons/ha silicate slag for Taichung sen 10 did not reduce the
severity of rice bacterial blight, suggesting higher of application for Taichung sen 10 would be
recommended. There is no effect of silicate slag on the bacterial blight resistance in highly
susceptible variety, such as Taichung native 1. In conclusion, application of silicate slag on
rice could increase resistance to bacterial blight.

Key words: silicate slag, rice (Oryza sativa L.), bacterial blight (Xanthomonas oryzae
pv. oryzae), resistance
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