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Abstract: Silicon (Si) is considered a beneficial element. Several evidences have indicated the posi-
tive effects of Si on rice yield by alleviating several abiotic and biotic stresses. However, in Thailand,
findings about benefits of Si for rice production remain poorly understood, especially for low to medi-
um level of available Si in soil. This study aimed to investigate the effect of calcium silicate application
and potassium silicate foliar spray on yield and nutrient uptake of RD 85 rice variety in Saraburi soil
series. The experiment was arranged in a randomized complete block design (RCBD) consisted of
three replications and five treatments; control (T1), T2 was applied calcium silicate at the rate of 30
kg per rai (at 40 DAP), while the potassium silicate was sprayed at a rate of 2,000 mgSi per liter (at
60 DAP) in combination with a calcium silicate applied in T3, T4 and T5 (10, 20 and 30 kg per rai,
respectively). The yield, yield components, total K, Ca, and Si content in different rice parts were analyzed
at the harvest stage. The result revealed that the accumulation of Si was highest in the stem, followed by
rice husk, leaf and brown rice, respectively. The application of Si resulted in plant uptake of K and Ca
in above ground biomass higher than T1 and T2. In term of the application rates, T4 gave the highest
yield, Si uptake in stem biomass and economic returns comparing with other treatments. Therefore, T4

is an appropriate rate to apply for Saraburi soil series, which contain soil available Si in medium level.

Keywords: Calcium silicate, Potassium silicate, Silicon, Silicon accumulation
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above them are not significantly different (p<0.05) using DMRT, while “ns” reveals in unfilled grain weight. Error bars are

standard error of the mean (n=3).
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Figure 2 Effect of Si application on yield (kg/rai) and dried biomass (g/mZ) in different parts of rice cv. RD 85. The mean

values for bars with the same letter above them are not significantly different (p<0.05) using DMRT (p<0.05 for yield,

leaf, stem and brown rice dried biomass, while “ns” showed in husk dried biomass). Error bars are standard error of the

mean (n=3).
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Figure 3 Effect of Si application on potassium uptake in different parts of rice cv. RD 85 (kgK/rai). The mean values for

bars with the same letter above them are not significantly different (p<0.05) using DMRT (p<0.05 for K uptake in stem,

brown rice and top part, while “ns” showed for K uptake in leaf and husk). Error bars are standard error of the mean (n=3).
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Figure 4 Effect of Si application on calcium uptake in different parts of rice cv. RD 85 (kgCa/rai). The mean values for bars
with the same letter above them are not significantly different (p<0.05) using DMRT (p<0.05 for Ca uptake in leaf, brown
rice and top part, while “ns” showed for Ca uptake in stem and husk). Error bars are standard error of the mean (n=3).
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Figure 5 Effect of Si application on silicon uptake in different parts of rice cv. RD 85 (kgSi/rai). The mean values for bars
with the same letter above them are not significantly different (p<0.05) using DMRT (p<0.01 for Si uptake in leaf, p<0.05
for Si uptake in stem, husk and top part, while “ns” showed for Si uptake in brown rice). Error bars are standard error of

the mean (n=3).
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Figure 6 Si distribution in different parts of rice cv. RD 85.
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Table 1 Effect of Si application on silicon harvest index and economic returns.

Treatments SHI Cost Net income Net profit (%)
(baht/rai) (baht/rai) (baht/rai)
T1 = control 0.30 1,857.36b 5,609.94c 3,752.58ab -
T2 = CaZSiO3 0 0.33 2,487.36a 5,700.99b 3,213.63¢c -14.36
T =CaSi0O  +K SiO 0.37 2,099.46b 5,744.64b 3,645.18b -2.86
3 2 3(10) 2 3 (2000)
2,309.46ab 6,292.82a 3,983.36a 6.15

T =CasSi0O, _+K SiO 0.34
4 27 o) 2 (

3 (2000)
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Table 1 (continued).

Treatments SHI Cost Net income Net profit (%)
(baht/rai) (baht/rai) (baht/rai)
T =CaSi0O  +K SiO 0.36 2,519.46a 5,647.49b 3,128.03c -16.64
5 2 3 (30) 2 3 (2000)
F-test ns * * * -
CV (%) 14.26 10.02 9.81 10.85 -

Remark: Means within a column followed by the same letter do not differ significantly at 0.05 by DMRT.

* significant at P<0.05, while ns is not statistically significant.
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