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Abstract

Water deficiency is the most important effect on growth and physiological responses of glutinous
rice, which is affected to its quantity and quality. The aim of this study was to estimate an effect of
calcium silicate from cement industry on growth and yield of glutinous rice cv. RD-Mae Jo 2 under
different water supplies. The experiment was undertaken in 3x5 factorial in completely randomized
design. The study factors were; (1) different water supplies, (100, 50 and 25 % of moisture at soil
saturated with water), and (2) calcium silicate (0, 50, 150, 300 and 400 Kg/rai). The result showed that
decreased water supply affected rice cv. RD-Mae Jo 2; growth (plant height, leaf width, leaf length
and tiller number per plant), stomatal conductance and respiration rate were decreased, while the
photosynthetic rate was increased. Decreased water supply to 50% with calcium silicate 400 Kg per
rai promoted growth characteristics such as height, leaf length and tiller number per plant (significantly
higher than those of non- calcium silicate). Moreover, photosynthetic rate was highest and trended to
decrease respiration rate when compared to decreased water supply to 50% with non-calcium silicate.
Therefore, calcium silicate from cement industry can be used to replace expensive silicon fertilizer and

to alleviate stress caused by water deficiency of rice.

Keywords: glutinous rice RD-Mae Jo 2; water deficiency; calcium silicate from cement industry;

physiological response
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Table 1 Soil properties before planting

Soil properties Result
pH 6.34
E.C. (dS/m) 0.01
Organic matter (%) 0.58
Available P (mg/kg) 13.91
Available K (mg/kg) 244.62

Table 2 The composition of products from the

cement industry

The composition of products

from the cement industry Resul
pH 10
SiO, (%) 51.65
CaOl (%) 37.63
Fe,O; (%) 1.83
MgO (%) 0.56
Other (%) 8.33
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Table 3 Effects of difference water supply and calcium silicate from cement industry on growth of

glutinous rice RD-Mae Jo 2.

Factor Plant Height (cm) | Leaf width (cm) | Leaf length (cm) | Tiller number per plant
Water supply (A)

100 % 89.91+£10.092" 1.24+0.212 72.23+9.442 16.53+2.51°

50 % 81.50+13.42° 1.02+0.13° 61.60+10.99° 15.07+3.70°
25 % 70.43+£13.51° 0.78+0.11° 56.65+11.56° 6.43+2.31°
Calcium silicate (B)

0 kg/rai 62.98+10.44%% 0.86+0.16¢ 47.37+8.28° 8.94+4.50°
50 kg/rai 73.65+9.09*° 0.93+0.24* 56.99+7.05¢ 11.22+4.48°
150 kg/rai 80.31£9.21° 1.020.27"° 66.29+8.82° 12.56+4.40°
300 kg/rai 89.01+7.85° 1.09£0.22% 71.161£6.01° 14.17+5.44°
400 kg/rai 97.12+6.48° 1.17+0.22° 75.66+5.02° 16.50+5.47°2
F-test

A ok . x x

B ok . ok .

A*B ok Ns ok *
C.V. (%) 1.49 10.74 2.01 8.17

" The vertical means that follows the same letters was not statistical difference at 95 % by DMRT
method when comparing the difference between water supply; # The vertical means that follows the
same letters was not statistical difference at 95 % by DMRT method when comparing the difference
between calcium silicate; * = There were statistically significant difference at 95 %; ** = There were

statistically significant difference at 99 %; ns = not significant difference
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Table 4 Interaction between difference water supply and calcium silicate on height, leaf length and

teller number per plant of glutinous rice RD-Mae Jo 2.

Calcium silicate Water supply
(Kg/rai) 100 % 50 % 25 %
Plant height (cm)

0 74.88+0.83%"" 63.15+0.30" 50.90+1.95'
50 84.80+1.30%% 72.08+0.96" 64.07+0.38%"
150 89.85+0.48° 82.07+1.17% 69.00+2.09%"
300 97.20£0.93% 90.48+1.00* 79.33+0.08°
400 102.82+1.16° 99.7040.79° 88.85+2.18%

Leaf length (cm)

0 57.83+2.021 44.90+0.58%" 39.37+0.49"
50 65.83+2.52¢ 54.88+0.54° 50.27+0.38
150 76.83+2.02%° 65.25+1.58¢ 56.80+0.94°
300 79.00+£1.50%° 67.78+1.60¢ 66.68+0.37¢
400 81.67+0.58° 75.17£0.16"° 70.1520.63%

Tiller number per plant

0 13.17+0.29%" 10.50+0.50 3.17+0.29

50 15.50+1.50%% 12.50+0.50° 5.67+1.26"
150 16.17+0.76° 14.67+0.29% 6.83+1.15"
300 18.33+2.02%° 17.00+1.00° 7.17+1.269"
400 19.50+0.50% 20.67+0.58° 9.33+1.53"

¥ Means that follows the same letters were not statistical difference at 95 % by DMRT method when

comparing the difference between water supply and calcium silicate.
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Table 5 Effects of difference water supply and calcium silicate from cement industry on physiological

responses of glutinous rice RD-Mae Jo 2.

S Photosynthetic rate Stomatal conductance Respiration rate
(umol/m?s) (umol/m?s) (mmol/m?s)
Water supply (A)
100 % 10.60+1.75°" 2.92+0.01° 1.5310.24°
50 % 11.63+2.43° 2.2120.01° 1.21+0.25°
25 % N/A N/A N/A
Calcium silicate (B)

0 kg/rai 8.19+0.48%% 1.9040.00 1.330.23
50 kg/rai 10.31+1.07° 2.50+0.01 1.27+0.18
150 kg/rai 11.79+0.37° 2.8310.01 1.43+0.28
300 kg/rai 11.44+0.98° 2.6410.01 1.48+0.46
400 kg/rai 13.84+1.90% 2.72+0.01 1.35+0.28

F-test
A o ok .
B > ns ns
A*B ok * *
C.V. (%) 5.25 20.86 15.55

" The vertical means that follows the same letters was not statistical difference at 95 % by DMRT
method when comparing the difference between water supply; # The vertical means that follows the
same letters was not statistical difference at 95 % by DMRT method when comparing the difference
between calcium silicate; * = There were statistically significant difference at 95 %; ** = There were

statistically significant difference at 99 %; ns = not significant difference; N/A = cannot collect data

285



Thai Journal of Science and Technology

i1 9 « a1iuiil 3 - woumIAN - Ngwrzw 2563

Table 6 Interaction between difference water supply and calcium silicate on photosynthetic rate,

stomatal conducting and respiration rater of glutinous rice RD-Mae Jo 2.

Calcium silicate Water supply
(kg/rai) 100 % 50 % 25 %
Photosynthetic rate (umol/m?3s)
0 7.93+0.58°" 8.92+0.16% N/A
50 9.37+0.28¢ 11.14+0.31% N/A
150 11.56+0.23% 11.64+0.37™ N/A
300 11.91+0.40 12.25+1.26° N/A
400 12.20+0.05° 14.46+0.972 N/A
Stomatal conductance (umol/m?s)
0 1.650.00° 2.16+0.00° N/A
50 2.33+0.00%° 2.66+0.01%° N/A
150 3.66+0.012 2.00+0.00° N/A
300 3.50+0.012 1.88+0.01° N/A
400 3.45+0.012 2.00+0.01° N/A
Respiration rate (mmol/m?s)
0 1.31+0.20° 1.35+0.30°" N/A
50 1.28+0.02° 1.26+0.29° N/A
150 1.67+0.01%° 1.20+0.19% N/A
300 1.85+0.05° 1.12+0.37¢ N/A
400 1.560.16%° 1.14+0.20¢ N/A

" Means that follows the same letters were not statistical difference at 95 % by DMRT method when

comparing the difference between water supply and calcium silicate; N/A = cannot collect data
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