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Effect of calcium silicate fromm cement industry on growth, yield and
silicon accumulation of Riceberry and Tubtim Chumphae rice varieties
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ABSTRACT: Rice (Oryza sativa L.) is a major food crop and important economic crop of Thailand. Presently,
consumers are turning to concentrate on health care. Riceberry and Tubtim Chumphae are popular rice varieties
because of containing a high nutrition and antioxidant content that can minimize the risk of cancer. Rice is a
plant that accumulates silicon in plant tissues which indirectly affected to increased crop yield. However, silicon
has a higher price in recent, the waste from cement industry can be used as silicon source. Therefore, the
objective of this research was to study the levels of calcium silicate from the cement industry on growth and
yield of the 2 rice varieties, which different using 5 calcium silicate levels of 0, 200, 400, 600 and 800 ke/rai. The
experiment was 2x5 Factorial in completely randomized design (CRD) with conducting the experiment in pots
under greenhouse condition. The results showed that application of different calcium silicate levels did not
significantly affect on grain yield. However, application of calcium silicate at the rates of 200, 400 and 600 kg/rai.
gave rice yield over control by 13.15, 6.11 and 6.07 %t, respectively. Tubtim Chumphae rice variety produced
significantly (P<0.01) higher grain yield than that of Riceberry rice variety. Silicon accumulation on stem, panicle
and husk did not significant difference between two rice varieties.
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Table 1 Effect of calcium silicate from cement industry on growth, yield components and grain yield of 2 rice varieties

Treatment Height Stem dry Root length Root dry weight Tillers/plant Panicles/plant 100 grain weight Grain yield
(cm) weight (g/plant) (cm) (¢/plant) (9 (¢/plant)
Rice Cultivars (A)
Riceberry 71.17+1.68" 47.53+8.03° 36.06+2.52°  33.41+4.84° 25.26+2.85° 20.91+1.20° 2.23+0.04° 47.57+3.11°
Tubtim chumphae  93.41+2.02*  40.05+4.24° 44.88+1.75°  20.15+2.12° 21.81+2.06" 18.96+0.90° 2.35+0.06° 57.63+6.94°
Calcium Silicate (B)
0 ke/rai 81.30+12.00 40.73+4.74° 40.31+6.56 23.54+3.74° 25.19+1.97 19.81+1.26 2.23+0.04° 50.26+4.88
200 kg/rai 83.33+12.21 40.93+4.60° 41.27+2.93 29.76+8.27° 22.61+£2.70 20.81+£1.40 2.31+0.04° 56.87+£10.82
400 ke/rai 82.21+13.44 42.24+4.85° 39.91+£5.32 27.20+8.23% 23.44+3.74 19.71+£1.96 2.29+0.08° 53.33+7.78
600 kg/rai 82.23+11.70 49.14+8.79° 40.77+4.51 26.64+7.40%° 24.39+2.21 19.82+1.11 2.32+0.10° 53.31+6.54
800 kg/rai 82.38+12.14 45.92+9.81% 40.09+6.71 26.77+9.16™ 22.03+£3.11 19.53+1.65 2.32+0.11° 49.25+3.98
A *x % > % % % % *x
B ns * ns * ns ns x> ns
AxB ns *x xx ** ns ns x* ns
CV(%) 2.35 10.81 4.33 10.91 9.57 5.55 1.36 8.60

ns = not significant; *, ** significantly different at 0.05 and 0.01 probability levels, respectively; means with different lowercase letters within a column indicate a significant difference according to

Duncan’s multiple range test at p < 0.05 and 0.01
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Table 2 Interaction between 2 rice varieties and 5 calcium silicate levels on growth and yield components

Parameters _ Rice Varieties (A)
Calcium Average
Silicate
(kg/rai) (B) Riceberry Tubtim chumphae

Stem dry weight 0 38.29+3.09 © 43.18+5.35°¢ 40.73+4.74 ®

(¢/plant) 200 45.33+2.16 36.50+04.11°¢ 40.93+4.60 ®
400 44.59+5.50 © 39.89+3.48 ¢ 42.24+4.85®
600 56.09+5.60 ° 42.19+4.10€ 49.14+8.79 A
800 53.38+8.14 %° 38.06+2.76 ¢ 45.92+9.81 8
Average 47.53+8.03 " 40.05+4.24 °

et () 0 34.62+0.79 © 46.01+3.10 ° 40.31+6.56

Root length (cm
200 39.34+0.86 ° 43.20+0.18 ® 41.27+2.93
400 35.27+2.25 € 44.56+1.02 ° 39.91+5.32
600 36.90+2.18 44.64+1.06 ° 40.77+4.51
800 30.18+2.55 € 46.00+1.12 ° 40.09+6.71
Average 36.06+2.52 ° 44.88+1.75 "
0 26.66+2.11 ° 20.42+1.17 © 2354+3.74 8

Root dry weight

(o/plant) 200 38.13+4.39 ° 21.38+3.39 © 29.76+8.27 *
400 34.31+3.72 ° 20.10+2.03 € 27.20+8.23 "8
600 33.31+0.55° 19.96+1.65 © 26.64+7.40 "®
800 34.64+4.56 2 18.90+1.77 © 26.77+9.16 "®
Average 33.41+4.84 " 20.15+2.12 °

100 seed weight (g) 0 2.19+0.01 2.27+0.02 % 2.23+0.04 °
200 2.29+0.03 < 2.32+0.01 *© 2.31+0.04 A
400 2.22+0.02 ¢ 2.36+0.04 ° 2.29+0.08
600 2.23+0.01 %f 2.40+0.04 ° 2.32+0.10 A
800 2.23+0.01 %f 2.41+0.07 ® 2.32+0.11 4
Average 2.23+0.04 ° 2.35+0.06 *

Means followed by different letters within varieties in each factor are significantly different at the 0.05 level
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Table 3 Accumulation of silicon at different plant parts by application calcium silicate of 2 rice varieties

Treatment The amount of silicon (%SiO,)

Stem Root Panicle Husk

Rice Cultivars (A)

Riceberry 2.64+0.05 2.59+0.03 ° 2.62+0.07 2.64+0.05
Tubtim chumphae 2.62+0.10 2.66+0.07 ° 2.62+0.04 2.63+0.07
Calcium Silicate (B)

0 keg/rai 2.60+0.05 ° 2.62+0.06 *° 2.60+0.07 2.62+0.05
200 kg/rai 2.61+0.09 ° 2.59+0.06 ° 2.61+0.07 2.63+0.03
400 kg/rai 2.59+0.03 ° 2.66+0.05° 2.65+0.05 2.60+0.03
600 kg/rai 2.64+0.05 ° 2.65+0.08 ° 2.61+0.04 2.62+0.03
800 kg/rai 2.71£0.11° 2.60+0.07 ° 2.64+0.06 2.69+0.09
A ns xx ns ns

B *x * ns ns
AxB x ns ns ns
CV(%) 1.84 1.67 2.16 1.93

ns = not significant; *, ** significantly different at 0.05 and 0.01 probability levels, respectively; means with different lowercase letters

within a column indicate a significant difference according to Duncan’s multiple range test at p < 0.05 and 0.01



unnes 49 atuil 3: 577-585 (2564)./doi: 10.14456/kaj. xx 584

Table 4 Interaction between the 2 rice varieties and 5 calcium silicate levels on accumulation of silicon in stem

Calcium Silicate Rice Varieties (A) Average
(kg/rai) (B)

Riceberry Tubtim chumphae
0 2.64+0.03 " 2.57+0.03 2.60+0.05 ®
200 2.69+0.06 ° 2.54+0.02 ° 2.61+0.09 °
400 2.62+0.00 °° 2.57+0.02 2.59+0.03 °
600 2.61+0.05 2.67+0.04 ° 2.64+0.05 °
800 2.64+0.08 ™ 2.78+0.09 ° 2.71+0.11 %
Average 2.64+0.05 2.62+0.10

Means followed by different letters within varieties in each factor are significantly different at the 0.05 level
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