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Effect of Water Soluble Silicate Fertilizers on Stem Strength and Yield of Paddy Rice
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A field experiment was conducted to evaluate effect of water soluble silicate fertilizer (WSS) application on
rice plants with respect to comparing with powdery slag-originated silicate fertilizer (PSS) and granular one
(GSS). The 30-day seedlings were transplanted on May 10, 2012. The plot size was 25 mz, and the planting
density was 15 hills m™. The standard application level was 2 kg ha™ for WSS, 200 kg ha' for GSS, 200 kg ha™
for GSS. The application rates were 50 %, 100 %, and 200 % of the standard levels. The soil and plant samples
were taken after harvest on September 10. Strength weight of the stem was measured on the center of the 5-cm
of the fourth internode. Nutrient contents and yield of grains and were evaluated. The strength weight of the
stem was positively correlated with the silicate content of the stem with the highly significant R’ 0f 0.601. The
strength of the stem was satisfactorily enforced by application of 50 % WSS and GSS, and 100 % PSS.
Application of 50 % or 100 % of WSS showed little difference in rice yield in comparison with application of
100 % of PSS or GSS. Therefore, application of 20 kg ha” of WSS would be recommendable for rice
cultivation which enforced stem strength, and increased yield of rice.
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Table 1. Application rates of silicate fertilizers and chemical fertilizers in paddy field.

Application rate

Silicate Type Treatment

Silicate fertilizer N-P-K fertilizer

--------------------- kg 102" ------mmemememeem e
Not treatment - -
50% 100 15-44-21.7
Granular slag 100% 200 15-44-21.7
200% 400 15-44-21.7
50% 3 15-44-21.7
Powdery slag 100% 6 15-44-21.7
200% 12 15-44-21.7
50% 1 15-44-21.7
Soluble tablet 100% 15-44-21.7
200% 15-44-21.7
Table 2. Nutrient contents of rice grain after harvesting.
Contents
Silicate Type Treatment SiO, uptake -
KO CaO MgO Si0;
gm’ g kg’
Not treated 6.84 113 43 1.89 12.7
50% 11.47 13.7 10.6 2.42 19.9
Granularslag 100% 17.77 15.4 18.2 2.54 259
200% 25.55 18.8 19.9 2.61 33.1
50% 9.42 12.9 8.1 221 15.2
Powdery slag 100% 12.61 14.8 11.7 2.42 19.5
200% 17.67 17.2 12.3 2.63 23.5
50% 13.01 14.5 10.7 2.26 20.1
Soluble tablet 100% 15.78 19.1 11.4 2.47 23.4
200% 22.40 21.2 15.1 2.64 27.4
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Table 3. Nutrient contents of rice straw after harvesting.
» . Contents
Silicate Type Treatment SiO, uptake -
K,O CaO MgO SiO;
2 -1
g m g kg
Not treated 3.21 26.5 10.1 1.84 10.1
50% 7.21 36.3 14.0 2.41 12.4
Granular slag 100% 9.69 36.1 18.6 2.84 13.2
200% 13.55 48.3 24.0 3.18 16.4
50% 6.12 28.0 13.2 2.55 12.7
Powdery slag 100% 7.76 38.9 14.6 2.79 134
200% 11.62 41.9 16.5 3.56 16.2
50% 6.67 35.1 16.1 2.58 13.8
Soluble tablet 100% 831 38.1 16.7 2.66 14.9
200% 13.35 435 17.7 2.75 16.8

Table 4. Rice culm strength and weight after harvest.

Strength weightT

Harvested weight

Silicate Type Treatment ™) Rice straw Grain yield

g g Index
g m’

Not treated 0.99 321.3a 538.8a 100
50% 2.02 581.2b 576.6a 107
Granular slag 100% 2.07 734.0cd 686.2d 127
200% 2.90 826.1f 771.8¢ 143
50% 1.72 481.8a 618.1b 115
Powdery slag 100% 2.02 578.8b 646.5bc 120
200% 2.51 699.0c 750.1e 139
50% 2.31 483.3a 647.5bc 120
Soluble tablet 100% 2.61 557.3b 674.7cd 125
200% 3.00 794.7ef 817.7f 152

"Stem strength weight of the fourth internode.
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Table 5. Rice quality after harvest.
Plant length Culm length Ear length
Silicate Type Treatment g g g
cm
Not treated 89.92a 23.41a 65.30a
50% 79.61b 18.37b 60.13bc
Granular slag 100% 83.84ab 18.9%b 63.41ab
200% 81.03b 18.14b 61.63bc
50% 84.79ab 20.46ab 62.22abc
Powdery slag 100% 79.03b 19.18ab 59.86¢
200% 82.09ab 19.43ab 62.66abc
50% 80.67b 18.44b 61.01bc
Soluble tablet 100% 85.59ab 19.10b 65.96a
200% 83.56ab 19.11b 62.94b




Water Soluble Silicate Fertilizer Application Effect on Rice 1021

ot ;,LAW H|E20] RS ¢lAF 2,000 kg ha ', EAF 60 kg
', 484 20 kg ha B EEOE 50 %, 100 %, 200 %=
Alu]ste] AEl - gtste] EAskGI Wl 7] 7
ot 7] $I5te] 4 WA} 5 WA wpr}e] A7k 5-cm
&S uAstaL SOl 5 2ot 2719
ekt 1 A W £7]9 %PE% =43l
2lof] mjsj b Bl=TE AlHE = 3
I=7F 956] =o] Uehd Zle & 4= AN

A2 FA et Blalste] AR B2 AH|
Tl =7 %EPL*Rﬂi T84 b HRE A
glate] oA Z19) o) 7 A vERd T o]

g A BlETE B 1H Tt wWhgste] wEA F
o} H&] Aol S vA= Aor FHr o=
AL o o= At ARl wish 127 of % A5
E& HQl oA ) 7AHE v|E R Ao g Ao oF
= AHIRE 84 AAE BlRoA 125 9o F dSES
2ol 553 anE 2ol Aoz g,

s _I\‘

fl
Lo

B

AN

oN

Qo)

N x —E rm m{m

flo

=

o)

At A}

B AE FENTY FE AT AIEH ¥ 010074
280109)2] AT Aol J3 = ArLict.

21 & & o

Idris, M., M.M. Hossain, and F.A. Choudhury. 1975. The
effect of silicon on lodging of rice in presence of added
nitrogen. Plant Soil 43:691-695.

Joo, JH. and S.B. Lee. 2011. Effect of several silicate
fertilizers on potato-grown field. J. Agri. Life Environ. Sci.
23(4):29-33.

Jung, K.Y., S.J. Cho, and J.J. Kim. 1985. Effects of rice straw
and wollastonite application on the growth and yield of rice

plant. Korean J. Soil Sci and Fert. 18(2):148-155.

KFIA. 2012. Fertilizer Yearbook 2012. Korea Fertilizer
Industry Association:pp.543.

Kim, C.B., D.H. Lee, and J. Choi. 2002a. Effects of soil
improvement on the dependence of rice nutrient contents
and grain quality. Korean J. Soil Sci and Fert. 35(5):
296-305.

Kim, C.B. and J. Choi. 2002b. Changes in rice yield, nutrient
use efficiency and soil chemical properties as affected by
annual application of slag silicate fertilizer. Korean J. Soil
Sci and Fert. 35(5):280-289.

Kim, C.B., S.H. Kim, N.K. Park, S.D. Park, and D.U. Choi.
1985. Effects of application of slag as silicate material on
rice yield in normal paddy soil. Res. Rept. ORD. 27(1):41-40.

Kim, C.B., N.K. Park, S.D. Park, D.U. Choi., S.G. Son, and J.
Choi. 1986 Changes in rice yield and soil physico-chemical
properties as affected by annul application of silicate
fertilizer to the paddy soil. Korean J. Soil Sci and Fert.
19(2): 123-131.

Kim, S.B. 2008. Effect of silicon fertilizer application on the
paddy rice and soil physiochemcial properties. Chonnam
National University. Ph.D. thesis.

Lewin, J. and B.E.F. Reimann. 1969. Silicon and plant
growth. Annu Rev. Plant Physiol. 20:289-304.

NIAST. 1995. Standard methods of agricultural experiment.
Rural Development Administration, RDA, Suwon, Korea.
NIAST. 1999. Standard fertilization of crops. National
Institute of Agricultural Science and Technology, Rural

Development Administration, RDA, Suwon, Korea.

NIAST. 2000. Methods of soil chemical analysis. National
Institute of Agricultural Science and Technology, RDA,
Suwon, Korea.

Parry, D. W. and F. Smithson. 1964. Types of opaline silica
deposition in the leaves of British grasses. Ann. Bot.
28:169-185.

Soil and Fertilizer, 2001:Korean J. Soil Sci. & Fertilizer.
pp.23-35 (in Korean).





