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Effect of calcium silicate from cement industry on growth, yield
components and its accumulation of the 2 red sesame cultivars
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ABSTRACT: Red sesame is an economic crop in Thailand that are popularly consumed in the oil industry through
the process of polishing and replacing the white sesame which is insufficient for demand. Their characteristics are
easy to grow, low cost, resistant to drought, requires less water than other field crops, resistant to climate changes,
high yields per rai, resistant to disease and high amount of antioxidants. Red sesame cultivars such as Ubon
Ratchathani 1 and Ubon Ratchathani 2 are popular because there are resistant to climate changes and show a high
yield. Calcium silicate is beneficial for plants, for example, supports development of root and fruit and it helps to
increase crop productivity, protect the plants from environmental stress conditions and reduce the damage from
pest infestation. The aim of this study was to research the optimum calcium silicate level for growth and yield
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components and its accumulation of 2 red sesames; Ubon Ratchathani 1 and 2. The experimental design was 2 x 5
Factorial in completely randomized design (CRD) with 8 replications Factor A consisted of two cultivars of red sesame
(Ubon Ratchathani 1 and Ubon Ratchathani 2) and factor B included five calcium silicate levels (0, 200, 400, 600
and 800 kg/rai). The results found that Ubon Ratchathani 1 had higher height and stem dry weight at all levels of
calcium silicate. For yield components, Ubon Ratchathani 2 had the highest values for pod dry weight, number of
pods/plant and seed yield/plant. Based on silicon accumulation, Ubon Ratchathani 1 with 400 keg/rai of calcium
silicate application resulted the highest percentage of silicon on seed with statistical significance.

Keywords: growth; accumulation; calcium silicate; red sesame; yield components
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Table 1 Effect of calcium silicate from cement industry on growth and yield components of the 2 red sesame cultivars

Factors Growth Yield components
Height Stem dry Root dry Leaf dry Pod dry weight 1,000 seed weight  Pod no./plant  Seed yield/plant
(cm) weight (g) weight (g) weight (g) ©) ©) (9)
Sesame Cultivars (A)
Ubon Ratchathanil 97.87° 5.26° 1.33° 2.49° 26.02° 3.20 36.42° 5.35
Ubon Ratchathani2 80.13° 3.60° 0.94° 0.98" 22.49° 3.10 38.02° 5.35
Calcium Silicate (B)
0 kg/rai 91.22 5.33 1.34 1.86 30.10° 3.00° 46.49° 5.28"
200 kg/rai 91.18 4.74 1.18 1.71 23.85% 3.10" 32.36° 6.37°
400 kg/rai 91.50 4.81 1.23 1.76 26.17% 3.20% 36.97° 5.41°
600 kg/rai 86.13 3.90 0.90 1.70 20.34¢ 3.30° 32.16° 5.01°
800 kg/rai 85.00 4.28 1.08 1.63 20.82° 3.00° 38.11° 4.67°
A o xx x * * ns ns ns
B ns ns ns ns ** ** ** **
A*B * * ns ns * ns X ¥
CV(%) 5.75 19.55 28.35 17.51 25.95 7.79 13.85 13.85

*There were statistically significant difference at 95%, ** There were statistically significant difference at 99%, ns not significant difference

Means followed by different letters within column in each factor are significantly different at the 0.05 level
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Table 2 Interaction between the 2 red sesame cultivars and calcium silicate on growth and yield components of

the 2 red sesame cultivars

Factors Calcium Sesame Cultivars (A) Average
Silicate . .
(Ke/rai) (B) Ubon Ratchathanil Ubon Ratchathani2

Height(cm) 0 94.50% 87.94° 91.22
200 97.88° 84.47° 91.18
400 101.11° 81.89 91.50
600 97.63° 74.64% 86.13
800 98.25° 71.75° 85.00
Average 97.87 80.13
0 5.36% 5.30% 5.33

Stem dry weight(g)
200 5.54%° 3.64° 4.59
400 6.07° 3.54< 4.81
600 4.99°> 2.82¢ 3.91
800 6.15° 2.41° 4.28
Average 5.26 3.60
0 27.05% 33.15° 30.10

Pod dry weight (g)
200 25.01" 22,68 23.85
400 29.38%° 22.97° 26.17
600 22,59 18.09< 20.34
800 26.05%° 15.58° 20.82
Average 26.02 22.49

Pod no./plant 0 37.72° 55.27° 46.49
200 3522 29.50° 32.36
400 39.27° 34.66° 36.97
600 33.11° 31.22° 32.16
800 36.77° 39.44° 38.11
Average 36.42 38.02

Seed yield/plant 0 5.27° 5.29° 5.28
200 5.41° 7.33° 6.37
400 5.54° 5.29° 5.41
600 5.30° 4.73° 5.01
800 5.22¢ 4.12° 4.67
Average 5.35 5.35

Means followed by different letters within cultivars in each factor are significantly different at the 0.05 level.
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Table 3 Accumulation of silicon in different 2 red sesame cultivars under different calcium silicate levels

Factors The amount of silicon (%Si,)

Leaf Stem Root Pod seed

Sesame Cultivars (A)

Ubon Ratchathanil ~ 0.470 0.470 0.468 0.470 0.468
Ubon Ratchathani2 ~ 0.470 0.471 0.470 0.469 0.468
Calcium Silicate (B)
0 kg/rai 0.470 0.471 0.468 0.470 0.468°
200 kg/rai 0.470 0.471 0.468 0.467 0.466°
400 kg/rai 0.470 0.472 0.469 0.469 0.468°
600 kg/rai 0.471 0.469 0.470 0.471 0.468°
800 kg/rai 0.470 0.471 0.471 0.469 0.469°
A ns ns ns ns ns
B ns ns ns ns *
A*B ns ns ns ns *
CV(%) 22.54 34.01 22.55 53.05 36.80

*There were statistically significant difference at 95%, ns not significant difference

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

Table 4 Interaction between the 2 red sesame cultivars and calcium silicate on accumulation of silicon

Factors Calcium Sesame Cultivars (A) Average

Silicate
Ubon Ratchathanil Ubon Ratchathani2

(Kg/rai) (B)

seed 0 0.468° 0.468° 0.468
200 0.466° 0.466" 0.466
400 0.473° 0.465° 0.468
600 0.466° 0.471° 0.468
800 0.468° 0.471° 0.469
Average 0.468 0.468

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