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Effects of the Granular Silicate Fertilizer(GSF) Application
on the Rice Growth and Quality

*· · ·
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This study was conducted to investigate effects of granular silicate fertilizer(GSF) on growth, nutrient
uptake and quality rice during cultivation. Then the chemical properties of paddy soil used for the
cultivation test were pH 5.9, O.M. 13.7 g kg-1, avail. P2O5 48.9 mg kg-1, and avail. SiO2 79.8 mg kg-1. The
amounts of GSF treated in the paddy soil were 0, 76, 185, 229, 413 and 489 kg 10a-1 for control, S-
100(control amounts of soil available SiO2), S-130, S-160, S-190 and for S-210 treatments, respectively. At
results of rice growth leaf length and tiller number were more remarkable results at treatments of GSF
than control. The leaf length of rice at S-100 treatment was the highest as 99.4 cm and the tiller number
was the highest as 18.9 ear number at S-130 treatment. At the results of rice yield parameters, the grain
and straw yield of rice were showed that all of the GSF applicated treatments were more predominant level
than at the control, especially their levels were the highest values as 841.5 and 815.2 kg 10a-1 at the S-160
treatment, respectively. Also at the results of quality parameters on rice grain, a perfect kernel in the GSF
applicated treatments was more increased than at control, but a broken kernel rate was inversely
decreased. In results of these aspects, the chemical properties of white rice and the taste of rice by the Toyo
MA-90A(Toyo rice quality taster) instrument, amylose content was the lowest value as 18.7%(generally
about 20%) at S-160 treatment. Also, Mg/K ratio and rice taste value were the highest level as 0.58 and 69.1
at the S-190 and S-160 treatments respectively. The harvest yields of rice at S-160 and S-190 treatments
from these growth factors were more produced about 8-13% than control. Therefore, the GSF application
for rice cultivation from these results should be expected to obtain the positive effects as enhancement of
rice harvest yield and improvement of quality on the cooked rice taste. Amount of GSF application could
be recommended as around 200 mg kg-1 for optimal and economical rice cultivation.
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( ) Table 1

, pH 5.9, 13.7 g kg-1, 0.98

g kg-1, 48.7 mg kg-1

, 79.8 mg kg-1

.

P

Table 2 .

5 S-100(

100 mg kg-1 ), S-130, S-160, S-190, S-

210 6 . 5

, 30 cm ×

15 cm . 3

100 m2 , 600 m2 . 

[SiO2 kg 10a-1 = ( - 

) × 3.8] . 

, S-100 76 kg 10a-1, S-130

185 kg 10a-1, S-160 299 kg 10a-1, S-190 413 kg

10a-1, S-210 489 kg 10a-1 2

. 

3

(N : P : K = 11 : 4.5 : 5.7 kg

10a-1) , , 

( , 1999).

(

, 2000) . 0.5N

HCl , HCl

285 nm

. 

( , 2000) ,

pH EC 1:5 , (O.M.) Tyurin , 

Kjeldahl , Bray No.1 , 

1N NaOAc pH 4.0 1N NaOAc

60℃ 90

(SHIMADZU UV-2240)

.

, 

, , , 

. , 

, , 

. (RS-2000X)

, , , , 

. 

Items

Testing fertilizer

Process standard

41.4

41.0

2.3

2.0

25.9

25.0

0.5N HCl soluble SiO2MgOCaO

--------------------------------------------------- % ---------------------------------------------------

Table 2. Chemical composition of silicate fertilizer used for the experiment.

pH

(1:5)
Texture

NaMgCaK

Exchangeable cationAvailable

SiO2

Available

P2O5

Total

nitrogen

Organic

matter
EC

dS m-1 ------- g kg-1 -------

5.9 0.45 13.7 0.98 48.7 79.8 0.38 3.77 0.99 0.38

------ mg kg-1 ------ ------------------- cmolc kg-1 -------------------

Table 1. The physico-chemical properties of paddy soil before rice cultivation.
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Amylose 

Juliano

(Juliano et al., 1981; Perez and Juliano, 1978), 

Kjeldahl 

(%) 5.95

. Mg/K ternery solution

. 

(Toyo MA-90A) .

Table 3 , pH

, S-210 pH 6.1

. 

25% , Kim et

al.(1983) . 

. 

Ca Mg

, 

. 

K

, Park et al.(1970)

K

.

Table 4
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, , 

. 

, 

. 

.

Table 5 . 

8~13% , S-160 

841.5 kg 10a-1 . 

. 

Treatments

Control

S-100

S-130

S-160

S-190

S-210

PH : Plant height,  ‡ NT : Number of tiller

16.8

17.0

18.4

18.3

17.5

16.9

5.0

5.0

5.0

5.0

5.0

5.0

27.8

28.1

28.6

28.3

27.6

27.6

15.0

13.1

12.7

15.7

13.0

16.1

61.9

59.6

58.6

60.1

61.6

58.7

20.9

21.2

21.8

21.1

21.5

21.3

76.1

75.9

73.9

76.1

77.5

73.9

18.7

19.1

19.8

18.9

19.7

19.3

94.9

99.4

97.5

96.3

98.4

95.8

18.1

18.3

18.9

18.0

18.3

17.9

Harvesting

season

Heading 

stage

Panicle

formatiom

stage

Maximum

tillering

stage

Transplanting 

time

NT

No. ear-1

PH

cm

NT

No. ear-1

PH

cm

NT

No. ear-1

PH

cm

NT

No. ear-1

PH

cm
NT‡

No. ear-1

PH

cm

Table 4. Changes of rice growth parameters on the growing stages.

Treatments
NaMgCaK

Ex.-cationsAvail.-

SiO2

Avail.-

P2O5
O.M.

g kg-1 -------- mg kg-1 -------- ---------------------------- cmolc kg-1 ----------------------------

pH

(1:5)

5.8

5.9

5.9

6.0

6.0

6.1

25.5

25.6

26.3

26.6

26.9

27.0

34.9

35.7

36.2

39.1

41.6

41.9

95.2

115.7

148.3

167.3

207.5

233.2

0.29

0.29

0.26

0.26

0.22

0.20

3.66

4.72

4.96

5.02

5.04

5.42

1.10

1.22

1.27

1.35

1.36

1.37

0.12

0.12

0.13

0.15

0.15

0.13

Control

S-100

S-130

S-160

S-190

S-210

Table 3. The chemical properties of paddy soil after rice cultivation.
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S-160 106

, S-160 24.7 g

, 

.

Park (1970)

, 

0.5N HCl SiO2

. Kim et al.(1983)

180~200 mg kg-1

.

Table 6 . 

, S-210 

63.7% . 

. 

90% 

7 8 9

. 

. 

, 

.

Treatments

Control

S-100

S-130

S-160

S-190

S-210

49.8

54.7

57.2

58.1

58.4

63.7

15.1

25.9

27.5

20.1

24.1

21.1

2.6

4.6

2.9

2.9

4.9

1.3

3.0

3.4

2.1

3.4

2.1

2.7

22.2

16.8

12.9

15.6

10.6

11.3

Broken

grain

Cracked

grain

Damaged

grain
Powdery

Perfect

rice

------------------------------------------------------------------- % -------------------------------------------------------------------

Table 6. The rate of quality parameters on grain rice.

Treatments

Control

S-100

S-130

S-160

S-190

S-210

741.3

799.8

821.6

841.5

816.6

812.1

100

108 

111

113

110 

109 

725.1

776.3

794.8

815.2

809.6

785.2

17.7

19.0

20.0

20.0

20.3

20.0

96.2

98.1

103.5

106.2

105.7

103.2

24.4

23.9

24.0

24.7

23.6

23.7

80.5

87.6

87.9

87.0

88.3

87.2

%

Ripening

rate

g

1000

grains

grain ear-1

Ear

grain no.

No. ear-1

Ear

number

kg 10a-1

Straw

yield

Indexkg 10a-1

Grain yield

Table 5. The growth characteristics of rice plant after harvest.

Treatments

Control

S-100

S-130

S-160

S-190

S-210

19.5

19.1

18.9

18.7

18.8

18.8

8.0

8.0

7.5

7.7

8.0

7.9

11.6

12.1

11.5

11.5

11.3

11.1

0.53

0.54

0.55

0.57

0.58

0.56

67.7

68.6

69.0

69.1

69.1

68.9

Taste

value

Mg/K 

ratio
MoistureProteinAmylose

------------------------------------------------------------------- % -------------------------------------------------------------------

Measured by TRQT(toyo rice quality taster) instrument

Table 7. Characteristics of chemical substance and taste on rice.
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Table 7 . 

, S-160 

18.7% . 

, S-130 

7.5% . Mg/K

, S-190 0.58

. 

15% 

75 ( ,

2003). 11% 

. 

, S-160(185 kg 10a-1) 

.

(SiO2) 130 ㎎ ㎏-1

. 

.

pH

, 

. 

, 

. 

.

. S-100 

, S-130 

18.9 . 

. 

8~13% , S-160 

841.5 kg 10a-1 . 

S-160 

. 

.

, S-

210 

8.4% . 

. 

, S-160 18.7%

. 

, S-130 7.5% . Mg/K

, S-160 

. 

. 

, S-160 

.

S-160 

200 mg kg-1

.

, 

.
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