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SUMMARY

The studies reported herein were conducted to inquire the effect of fused siliceous
materials which mixed with sand and quartz added calcium fertilzer on rice grown on low
available silica content soil. The applied nitrogen level were examined for the two plots,
nitrogen 10kg and 20kg per 10 a., and the siliceous materials(Wollastonite, Fused sand and
Fused quartz) were applied as levels to 100kg, 300kg and 500kg per 10a. in the pots.

The results are summerized as follows;

1. The available silica content solved in N/2 HCI solution of fused sand was more
than of fused quartz but the silica solubility in 2% citric acid of fused quartz were higher
than other.

2. The absorbed silica content by plant grown on the fused quartz plot was the highest
among other siliceous materials and of fused sand and natural wollastonite were at almost
equal. The ratio of absorbed silica of natural wollastonite was highest among them and
in fused materials, the quartz was higher than sand.

3. The productivity of rice was increased by percentage of filled grain, weights of 1000
grains, and number of spikelets on account of the large quantity of the silica absorbed
by plant Especially fused quartz showed the highest productive effect among siliceous
materials and natural wollastonite and fused sand were similar effect.

4. From the above results. the fused quartz was selected as expected siliceous fertilizer

on rice plant among them and the fused sand was equal effect to natural wollastonite.
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Table 1. The chemical characteristics of raw materials used.

Materials Particle size CaO MgO SiO, R,03 Fe,03 AlOs
Sand(Han river) <0.25mm —% 1.5% 83.6% 9.8% 1.20% 8.0%
Quartz(Kimpo) <0.25 — 0.7 99.1 0.8 0.20 0.4
Ca(OH) (fertilizer) <0.25 55.7 7.8 — — —
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Table 2. Combination of raw materials and their mol weight ratio.
( ) ¢ ratio of mol.
Combination ?f raw ( CaO MeO S0
Materials materials 2 g 102 R.0s
Materials Ca(OHD,| % % % %
% % 1) (0.249) (1.32)
Sand 50.0 50.0 35.29 6.34 49.94 8.2
@ (0.169) (1.22)
Quartz 37.5 62.5 40.41 4.91 52.91 2.6
n (0. 026) (1.0
Wollastonite(natural) — — 44.14 0.81 47.22 2.2
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Table 3. The components of fused silicious materials.
N/2 HCI Soluble(%) Sio 2% citric acid soluble(%) Sio
Fused materials " Solubilit Solubilit
Ca0  MgO  SiO, Y a0  MgO  SiO Y
Sand 33.7 5.1 31.2 62.5% 22.2 4.8 23.5 47.1%
Quartz 33.7 3.8 30.0 56.7 32.2 3.4 29.7 56.1
Wollastonite (natural) 35.6 0.4 18.2 38.6 6.9 0.2 0.18
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Table 4.

Chemical characteristics of soil

Exchangeable me/100g

Avail Avail Redu

H C.E.C 9, .

P me/100g K Ca Mg  [20s ppm OM % 0, ppm  Mn ppm
5.1 4.5 0.23 3.3 0.9 184 1.4 48 105.4
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Table 5. Grein yield of Brown rice
(g/pot)
'Etme nt N'Eﬂ N I I mean(treatment) mean(materials)

Check 75.2 108.4 91.8
Wollastonite 111.3 128.1 119.7
Sand [ 92.0 80.3 80.2
Sand [ 103.2 137.6 124.0 115.3:
Sand I 116.5 158.6 139.2
Mean 103.9 125.5
Quartz [ 121.2 125.0 123.1
Quartz [ 122.0 146.2 135.8 134.5°
Quartz [ 125.3 164.3 144.8
Mean 122.8 145.2
Mean 108.7 131.4

Analysis of Variance L.S.D. (5%) CV%

Nitrogen Level* 15.8 10.6

Treatments**
N. Level X Treatments**

14.5

(between treat.)

24.7
(between N Level)

Check X Wolla X Sand X Quartz**
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Table 6.

Plant weight and element content in straw at harvest

Treatment N. Level | Weight of N%  P:0s% K,0% Si0;  SiOy/N
Check 99.2 0.58 0.19 1.82 2.58 3.79
Wollastonite | 118.4 0.56 0.24 1.32 4.65 8.30
Sand [ 116.8 0.70 0.29 1.61 3.09 4.41
Sand 1 I 116.6 0.59 0.21 1.68 4.24 7.27
Sand 1§ 113.0 0.52 0.14 1.78 5.61 10.79
Quartz | 108.8 0.78 0.17 1.73 3.18 5.08
Quartz [ 119.2 0.65 0.15 1.75 5.51 8.58
Quartz [l 109.2 0.52 0.12 1.78 6.82 13.12

Mean | 112.7 0.61 0.19 1.68 4.47 7.67
Check 170.1 1.19 0.26 1.49 2.01 1.14
Wollastonite 167.8 0.99 0.35 1.01 3.46 3.50
Sand [ 196.0 1.14 0.38 1.32 2.03 1.78
Sand 1 I 183.8 1.12 0.32 1.37 3.06 2.73
Sand 1 168.0 0.85 0.25 1.56 4.17 4.90
Quartz [ 196.6 0.90 0.37 1.25 2.35 2.61
Quartz [ 179.0 0.85 0.28 1.42 4.33 5.09
Quartz [ | 178.0 0.81 0.24 1.46 5.54 6.84

Mean | | 179.9 0.98 0.31 1.36 3.37 3.64
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Fig. 1. Effect of silicieous materials
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Table 7.

Silica content and absorbed ratio by plant.

Silica content absorbed
by plant(gram/pot)

Ratio of absorbed silica(%)

Treatment N. Level I I | I

Check 3.16 4.30

Wollastonite 7.16 7.05 55.0 37.8

Sand [ 4.41 4.78 29.6 11.4

I 6.17 6.88 24.1 20.7

| 7.60 8.72 21.4 21.3

Quartz [ 4.49 5.45 33.1 28.7

I 8.49 9.14 4.4 40.3

I 9.68 12.00 32.7 38.6

Mean j 6.40 7.29 27.4 23.0
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Fig. 2. Effect of fused siliceous materials for yield
Table 8. Yield components.
N Level | No- of panicles No. of Spikelets % of filled Wis. of 1000
per plant per panicle grains grains
Treat I I I I I I I I
Check 25.6 41.5 88.7 92.9 68.8 63.8 26.5 24.9
Wollostonite 23.3 29.0 104.4 115.7 81.5 61.9 29.2 26.5
Sand | 24.3 38.0 98.8 100.8 71.4 42.4 26.9 24.7
1 23.0 33.0 103.0 107.3 75.7 70.3 28.9 27.4
0 24.0 31.0 103.7 114.5 83.8 76.9 28.7 27.9
Quartz [ 24.2 34.2 102.8 102.9 87.0 68.7 28.1 26.0
I 22.8 28.7 102.8 114.6 86.7 80.1 39.2 28.6
i} 22.8 33.3 108.4 108.9 87.6 83.1 28.7 28.4
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