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Effects of Silicon from Cement Industry on Growth and Yield

of Rice cv. Pathum Thani 1 under Different Water Supply
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Abstract

Drought is considered to be a serious factor limiting rice production and quality. The objective
of this study was to determine suitable amount of silicon application in soil for growth and yield and
the effect of silicon on the resistance to drought stress of rice cv. Pathum Thani 1 under different water
supply. A pot experiment was undertaken in factorial in CRD with 12 replications. The study factors
were (1) different levels of water supply, corresponding to 100 (normal condition or control), 50, 25
and 12.5 % of full water supply, and (2) different levels of silicon, corresponding to 0, 50, 150, 300
and 500 kg/rai. The results showed that decreased water level as a result, the growth and yield
components of rice decreased when comparing to those of the control. In addition, different levels of
silicon also influenced both growth and yield of rice cv. Pathum Thani 1. Silicon at 300 kg/rai increased
growth (plant height, root dry weight, shoot dry weight, tiller number per plant, photosynthetic rate,
transpiration rate and stomatal conductance) and yield components (panicle number per plant, filled
grains per panicle, 100 grain weight and yield per plant) of rice cv. Pathum Thani 1 when compared
with other silicon level and it also reduced the undeveloped grains per panicle as a result, the
productivity increases. It was, therefore, concluded that 300 kg/rai of silicon reduced the effect of
toxicity from drought stress to rice cv. Pathum Thani 1 and it was also suitable for the growth and yield

of rice cv. Pathum Thani 1.
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A v 2 1 v A = =3 Aan i
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= v AI J 1 =) =
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Hossain et al. (2001) AWUINT AN TRV D msgﬂ%ﬁﬂaumnﬁuma:aﬂﬁmnﬁammn@m
Aunuaan tanusianshaaInlsznauva IR

(898N, 2552)

Fananlugi1uvadly S16% LAWAALANAIINK
TasWUINNTA N TR ANTANOU I UEINY aaluqa

g0 3898901 A AAULALUAA Lo ATl

A1519N 5 aaﬁﬂizﬂauNawﬁwaﬁnw“ufﬂ“qwmﬁ 1 luszaumslitiuasySuaganaunuanananis

. SIBUAAGRE | SIWIWNEARY | WM 100 | USnananEe
938 FIIUINGAND , - .
39 (%) @079 (%) LIRA (g) Aaan (g)
seaumslvii (A)
100 % 10.39+0.93°" | 63.23£7.02° | 36.77+7.02° |21.4320.69° | 23.93+4.53°
50 % 11.3740.462 | 54.45+10.09° | 45.55+10.09° |21.91+0.69% | 20.45+4.39°
25 % 9.72+1.04° 48.82+8.65° | 54.69+6.62° |21.61+0.83° | 7.69+2.68°
12.50 % 0.00+0.00 ¢ 0.000.00 ¢ 0.00+0.00 ¢ 0.00£0.00° | 0.00+0.00 °
UFunusanan (B)
0 kg/rai 7.21+#4.53°% | 37.90+24.68° | 37.10+24.23° |15.3249.85° | 10.9949.04°
50 kg/rai 7.65+4.70 *° 40.31225.28 ° | 34.69+22.67 ® | 15.74+10.11 ©| 12.30+9.97 *°
150 kg/rai 8.305.03 2 43.73%27.46% | 31.93+20.72° |16.12+10.35°| 14.28+11.18 %
300 kg/rai 8.17+4.97 2 48.20+30.24% | 30.05+21.99° |16.68+10.082| 15.10+10.53 2
500 kg/rai 8.02+4.87 2 37.99+23.53° | 37.49+23.24° |1523+9.79° | 11.83£10.70°
A o o - o o
B o - - o o
A*B ns ns * > ns
C.V. (%) 7.56 14.50 14.80 1.66 19.98

o
o Aaa

1 anadsluuninsnarudissisnesnunianndaunn lifauuandrsniunisadanszeauainu
\Basi% 95 % las3s DMRT LfiaLﬂ%&luLﬁil‘.l_lﬂ’s’mLL@m@hdi:ﬁ’i’Niz@TﬂJﬂ’]ﬂﬁ‘li’]; 2 griadeluuwasn
audsasnwIRuRanmanin lWdanuuanaisnunissianszauninuiasin 95 % lapis
DMRT {ailssuifisuanuuandiesznitsdSunmdanau; * Sanuuandrenuniadanszaunin

o 95 %; ** TANULANAIINUNWRAANTEALUANNLTENY 99 %; ns MILANA1INUNIRDA

4. mqﬂ

UM anas dawaﬁﬂﬁﬁnﬁug’

Unusd 1 ld FmsuUSumdanand 300
Alansudals dedndudsinafivwanzandanis
Unumi 1 inaasyidvlausznaniafianns wigidulauaznislinanfnaestninug
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a1319% 6 Usunusrenivdsinadaneuuazszaunsliindediwindudans Suwatadudesi

LaZHRTN 100 mﬁmaﬁnw”mjﬂnwmﬁ 1

a9ddsznay | USunmdanaw seaumilwin 4
NANAS (kg/rai) 100 % 50 % 25 % 12.50 % FaaEd
0 12.25+0.25°"(14.0020.50° (8.25+0.75%  |4.44+0.51°| 9.74+3.89
50 12.50+0.50° |14.25+0.66*° (8.25+0.55°%  [4.48+0.13°| 9.87+3.99
AUIN 150 14.33+0.38% [14.75+0.43% |8.4320.59° [4.77+0.75°| 10.57+4.39
auaana 300 14.42+40.52% (15.11+0.19% |8.70£0.75°  [4.92+0.63 °| 10.79+4.42
500 14.42+0.38 % |14.08+0.88*° (8.50+0.43°  |4.93+0.90°| 10.48%4.19
ALaduTIN [13.58£1.08 |14.4410.66  |8.43:0.56 4.71+0.58
0 37.7346.75 %" |52.76+6.78 *° |57.89+7.50° |0.00+0.00 °|37.10+24.23
TN 50 35.59+3.65°" |50.08+9.95 #° |53.11+6.58 2*° |0.00+0.00 ¢|34.69+22.67
LURARL 150 34.43+8.75°% 46.23+7.82° |47.07+5.91°% |0.00+0.00 °|31.93+20.72
@829 300 31.774¢8.46" |30.55+6.89" |57.87+4.55° |0.00+0.00 °|30.05+21.99
(%) 500 44.33+1.73°%|48.142+1.33%° |57.49+4.32 % |0.00+0.00 9|37.49+23.24
AaduTIN [36.77£7.02 |45.55¢10.09 |54.69+6.62  |0.00£0.00
0 21.560.18 %" |21.43+0.00°" |20.33£0.25° |0.00£0.00 "|15.32+ 9.85
v 50 21.57+0.62 %" |21.68+0.01°" (21.70+0.10 ®' |0.00+0.00 "{15.74+10.11
12;‘?:’;@ 150 22.32+0.20 °|21.9040.16 °*® {22.17+0.15° |0.00+0.00 "|16.12+10.35
300 21.2920.17" |22.78+0.75° |22.63+0.15°° |0.00+0.00 "|16.68+10.08
©) 500 20.42+0.119 [21.31+0.127 [21.2320.217 |0.00+£0.00 "|15.23+ 9.79
ALaRYIIN  [21.43£0.69 [21.91+0.69 [21.61+0.83  [0.000.00

7 AR I B IAIN AN AL AID N BTN NWLANLAN B UN® bNTAIMVLANAIINWNIRDANITAVAINN
WaN% 95 % Lag3F DMRT tiatlSuulfguanunandndsenindanyau W b uszaun13 b iIwas
JSuusanan

5. naanIINUIznd SnsanuazaINwIagaUnIol

VOUDUAM NUFULABUNITIILIN
namu?'ﬁ'ﬂwﬁﬂmé’msmmam’? ﬂﬁi:m'ﬂ"qu 6. 918N1381909
35u11ld Fmsudndns st miAadnen FITTE b AT, 2535, ANUFUNUTIZAI190Y
Uszdrfoutszanm 2561 audy e N W1 wazie, Leng1sienisdnenea
23/2561 waznuIIAfiaIToud Wafnsndaszay walulad gaanuinaluladnisnaun
JuAafAns TnsAnE 2559 AEANSNAENT e, #uinfimeauazinanaamalulainig
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6

P> a aa ¢ & ¢ : o w a @ & o o
AN 7 ‘thl’]msﬁaﬂau (LﬂaSLﬁlju@) luﬁjuma\‘liqﬂ NI 33 LLazLﬂaaﬂQmuaWanﬂwuﬁ

q

ﬁn&mﬁ 1 luszaumsliviuasySunadanaunuandnani

. USinaudanen | YSuouddnew | USunmddnen | USuadaneulusin
i
Tﬂﬂﬂ v 1 A v 3
luguvassnn | lusiuvesdrau | lusiuvedng Pa9iRaNAULNAS

szaumMslii (A)

100 % 0.25+0.07° " 4.15+0.45°2 1.84+0.12°2 4.27+0.30 @

50 % 0.31+0.01 @ 2.46+0.82° 0.82+0.33° 3.73+0.43°

25 % 0.27+0.07° 1.13+0.42° 0.47+0.24 ° 2.07+0.72 ©

12.50 % 0.260.05° 0.65+0.26 ¢ 0.00+0.00¢ 0.00+0.00¢
UIuudanan (B)

0 kg/rai 0.20+0.05 ¢? 1.71£1.43° 0.61+0.69 ° 2.18+1.79 ¢

50 kg/rai 0.24+0.05 ° 1.98+1.51 0.73+0.71 2 2.44+1.69 b°

150 kg/rai 0.28+0.05° 2.13+1.322° 0.80+0.65° 2.53+1.64 2°

300 kg/rai 0.33+0.05° 2.25+1.50° 0.88+0.80 ® 2.58+1.77

500 kg/rai 0.33+0.05° 2.41+1.59° 0.91+0.74° 2.85+1.94°

A * *% *% *%k

B *%k * *%k *%

A*B ns ns ns ns

C.V. (%) 17.56 25.16 2543 15.08

¥ @ad sl ui i aINaINaI8a20 NBIRNWLANLAT anN% TN TN NLANEIINUNIIEAANTZAUAIY
WU 95 % 1as3T DMRT 1iatUSuuifiguainuuandndseninessaunsivin; 2 danadsluwuiaan
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