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Abstract

The application of silicon to increase plant health, resistance to diseases and insect pests and ability of plant to
use high nitrogen rates without lodging is a promising means for crop management to increase yield. The objectives of
this study were; 1) to investigate the effects of foliar spray of silicic acid in terms of rate and frequency to quantify silicon
dioxide (SiO,) accumulation in grains and straw and 2) to determine relationship between SiO, accumulation and yield
of Chinat 1 rice. The experiment was undertaken at the Faculty of Agricultural Technology, Rajabhat Maha Sarakham
University during February to August 2018. A 4 x 4 factorial experiment was set up in a completely randomized design
arrangement of the treatments with three replications. Factor A consisted of four levels of silicic acid (0, 50, 100 and 150
mU/20 L water) and factor B included four levels of spraying frequency (one time at 30 days after emergence (DAE), two
times at 30 and 60 DAE, three times at 30, 60 and 75 DAE and four times at 30, 60, 75 and 90 DAE). Data were recorded
for grain yield, straw dry weight, and SiO, accumulation in grains and straw. Applications of silicic acid at the rates of 50,
100 and 150 ml/20 L water had significantly higher SiO, accumulation in grains and straw than un-treated control, whereas
application of silicic acid for four times at 30, 60, 75 and 90 DAE had significantly higher SiO, in grains and straw than
application if silicic acid for one time at 30 DAE, application of silicic acid for two time at 30 and 60 DAE and application
of silicic acid for three time at 30, 60 and 75 DAE. Applications of silicic acid at high rates had higher SiO, in grains and
straw than untreated control and applications at low rates. The higher the frequency of spray, the greater the
accumulation of SiO, in grains and straw. Application of silicic acid for four times at 30, 60, 75 and 90 DAE had the
highest accumulation of SiO, in grains and straw. The interactions between rate and frequency of spray were
significant for the accumulation of SiO, in grains and straw. Positive and significant correlations were observed
between accumulation of SiO, in grains and straw, and grain yield (r = 0.42** and 0.47**, respectively). Therefore,
silicic acid spray to increase growth and yield of rice should be sprayed, especially on silicon deficient soils.
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Table 1 Yield, silicon dioxide (SiO,) accumulation in grains and straw and relationship between
accumulation of silicon dioxide in grains and straw, and grain yield of rice cv. Chai Nat 1

grown in pot experiment during February-Ausgust in the 2018.

Treatments Yield Silicon dioxide (SiO,) accumulation
Grain weight Straw dry Grain Grain Straw Straw
(g/plant) weight (g/plant) (%) (g/plant) (%) (g/plant)

Silicic acid rates (A)
0ml (@1 23.00b 39.08 0.85cY 0.85¢ 4.33c 1.69b
50 ml (a2) 28.84a 39.43 1.04b 1.05b 5.29b 2.09a
100 ml (a3) 26.48a 38.86 1.07b 1.07b 5.35b 2.08a
150 ml (ad) 27.36a 39.08 1.12a 1.12a 5.60a 2.19a

F-test (A) % ns % *x *x *x

Foliar spray timings (B)

30 DAE (b1) 26.18 36.53 0.98bcY 0.98bc 5.00c 1.87b
30, 60 DAE (b2) 25.79 38.06 0.97c 0.97c 5.06bc 1.88b
30, 60, 75 DAE (b3) 25.79 40.14 1.02b 1.02b 5.17b 2.06ab
30, 60, 75, 90 DAE (b4) 27.04 41.73 1.12a 1.12a 5.34a 2.243a
F-test (B) ns ns *x ** *x *

Silicic acid rates (A) x Foliar spray timings B

al x bl 23.07 37.81 0.85ef/  0.85ef  4.29% 1.62
a2 x bl 27.59 36.20 0.98cd  099cd  5.10d 2.03
a3 x bl 28.47 38.27 1.02bc  1.02bc  5.12d 1.96
ad x bl 25.58 33.84 1.07bc 1.07bc 5.48c 1.85
al x b2 24.06 41.36 0.79f 0.80f  4.36e 1.80
a2 x b2 28.56 38.82 099cd  1.00bc  5.13d 1.85
a3 x b2 21.45 36.58 0.99bcd  0.99cd  5.17d 1.89
ad x b2 29.09 35.47 1.08b 109  5.56abc 1.97
alx b3 20.91 38.56 0.91de  092de  4.36e 1.67
a2 x b3 28.82 40.15 10lbc  1.02bc  5.20d 2.04
a3 x b3 28.34 43.22 1.07bc  1.07bc  5.50bc 2.37
ad x b3 28.62 38.65 1.08b 109  5.6labc 2.17
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Table 1 Yield, silicon dioxide (SiO,) accumulation in grains and straw and relationship between
accumulation of silicon dioxide in grains and straw, and grain yield of rice cv. Chai Nat 1

grown in pot experiment during February-August in the 2018. (continue)

Treatments Yield Silicon dioxide (SiO,) accumulation
Grain weight Straw dry Grain Grain Straw Straw
(g/plant) weight (g/plant) (%) (g/plant) (%) (g/plant)
Silicic acid rates (A) x Foliar spray timings B

al x bd 23.95 38.59 0.83ef 0.83ef 4.32e 1.67
a2 x bd 30.42 42.56 1.19a 1.19a 5.72ab 243
a3 x bd 27.67 37.39 1.20a 1.20a 5.59abc 2.09
ad x bd 26.13 48.38 1.24a 1.25a 5.74a 2.78

F-test (A x B) ns ns * * x* ns
CV. (%) 15.40 16.97 5.53 5.53 2.62 16.85
Correlation coefficient (r) - - 0.42** 0.42** 0.47** 0.32*

YMeans in the same column with the same letter(s) are not significantly different at P<0.05 by DMRT

ns, ¥, ** = non significant, significantly different at P<0.05 and P<0.01, respectively (df = 46)
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