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Effect of Combined Application of Chemical Fertilizer and Silicon on Yield

and Yield Components of Sugarcane
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Abstract

This study was to investigate the effect of combined application of chemical fertilizer and silicon
onyield and yield components of sugarcane var. Lampang. Experimental design was randomized complete
block (RCBD) consisted of 9 treatments. The study revealed that the application of 110% of chemical
fertilizer based on soil chemical analysis in combination with 40 kg/rai of Si gave the highest fresh yields,
stalk heights, stalk diameters, weight/stalk, number of internode/stalk, CCS, sugar yields and concentrations
of N, P, Kin stalk which was not different from the application of 110% of chemical fertilizer based on soil
chemical analysis in combination with 30 or 20 kg/rai of Si. Furthermore, the application of 110% of chemical
fertilizer based on soil chemical analysis in combination with 40 kg/rai of Si gave the highest concentration
of Si in stalk, followed by that the application of chemical fertilizer based on soil chemical analysis in
combination with 40 kg/rai of Si and the application of 110% of chemical fertilizer based on soil chemical
analysis in combination with 30 kg/rai of Si which was not different from the application of chemical fertilizer

based on soil chemical analysis in combination with 30 kg/rai of Si.
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Table 1 Chemical and physical properties of initial soil.

Properties Results Rating
pH (1:1) 7.15 neutral
ECe (dS/m) 1.40 non-saline
Organic matter (%)Y 1.51 moderately
Available P (mg/kg)? 81.83 very high
Exchangeable K (mg/kg)” 67.73 moderately
Exchangeable Ca (mg/kg)” 2,005 high
Exchangeable Mg (mg/kg)? 138.88 high
Exchangeable Na (mg/kg) 26.21 -
Extractable Si (mg/kg) 10.35 low
Texture” sandy loam -
Note ¥ = walkley and Black method (Walkley and Black, 1934) ? = Bray Il method (Bray and Kurtz, 1945)

¥ = Extracted with NH OAc pH 7.0 (Pratt, 1965) ¢ = Pipette method (mmwmﬂmmﬁmﬂgﬁ%m 2558)

nsldilaiadl leun ﬂmmu‘imﬁﬂwﬁ@ R (21 %N) mﬂm@mﬂmw'amm (42%P O,) wasTwungde
Aaalsdt (60 %K 0) uiivld 2 ﬂi\‘i'”] azeredmeluusazANTUNARY Tig 2 uaz 4 Lm@wmﬂ@ﬂ [ELRET
wmmw 2.6 g 12,3 uaz 6 NN.N, P O_ uaz K O sald mudidu (nasAmnaInuAe, 2548) dausini
ypagafl 6-0 ld§n 13.2, 3.3 uax 6.6 nn., N P O, uaz K O sials PNATGTL (meu 10 wefidusiuaden
RIGERE N mmumﬂmﬂﬁmm@u(mesnﬂmmﬂm Ca Si0) uilvld 2 m\m azaresmluusiazifLMAae
(N@Nﬂ@ﬂLﬁ@’]LL@‘”I@ﬁ‘QNiﬂﬂ‘UﬂﬂLmJ) 197 2 uay 4 meawmﬂ@ﬂ Tneilddmsn 20, 30 uay 40 Alandusialslu
FrFumaaesii 3 fu 7 ffunaaest 4 U 8 wazAnFunaaesii 57U 9 ANANGL

mmﬁui@aﬂammamLmzmﬁrﬂizn@ummﬁmmmﬁmﬁlmﬁ 12 ihaundstlgn Tiun nandnsials aauau
ansials AuE19a uRuAuTNatsan Swiinsedn a1uauildeasied A1 CCS uaHARAATNANG LBNAN

¥
N a

i faLﬂm%ﬂ?mmﬁﬂﬁ;mma‘ﬁmmﬂuﬁ@u@"ﬁ T pondndurassnlulnsau neareda uaztnunades
A ldeFune A TeiATe SRRty uavasiny QUNFIATTY4 (2542) warAMdduaeIs s TR AN
35994 Nayer et al. (1975) Immﬁmj@r;mNamLmzmﬁﬂﬁ?zﬂﬂuNamﬁmﬁiﬁmnmmmmﬁwﬁmm:ﬁmm
wdstsaun19ans (analysis of variance) oA F-test niauanBauifieanuuansnsesdaanlaeld
Duncan’s multiple range test (DMRT)
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Table 2 Detail of treatments.

Treatments Describes Symbols Quantity of major elements
(ng-PZO5-KZO per rai)
T1 no chemical fertilizer control 0-0-0
T the application of chemical fertilizer based on 12-3-6
2 DOA_100%
soil chemical analysis
T the application of chemical fertilizer based on Si 12-3-6
3 DOA_100% 20
soil chemical analysis in combination with 20
kg/rai of Si
T the application of chemical fertilizer based on IF Si 12-3-6
4 DOA_100% 30
soil chemical analysis in combination with 30
kg/rai of Si
T the application of chemical fertilizer based on IF Si 12-3-6
5 DOA_100% 40
soil chemical analysis in combination with 40
kg/rai of Si
T the application of 110% of chemical fertilizer 13.2-3.3-6.6
6 DOA_110%
based on soil chemical analysis
T the application of 110% of chemical Si 13.2-3.3-6.6
7 DOA_110% 20
fertilizer based on soil chemical analysis in
combination with 20 kg/rai of Si
T the application of 110% of chemical i 13.2-3.3-6.6
8 DOA_110% 30
fertilizer based on soil chemical analysis in
combination with 30 kg/rai of Si
T the application of 110% of chemical i 13.2-3.3-6.6
9 DOA_110% 40

fertilizer based on soil chemical analysis in

combination with 40 kg/rai of Si
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Table 3 Yields, number of stalks/rai, stalk heights and stalk diameters of sugarcane at 12 MAP.

yields numbers of stalk stalk heights stalk diameters
Treatments (ton/rai) (stalk/rai) (cm) (cm)
T, = control 13.63%" 10,021°" 268.37' 2.51°Y
T =IF 18.42° 10,351° 285.29° 2.87¢
2 DOA_100%
T =IF +Si 19.48° 10,645° 290.36% 2.93%
3 DOA_100% 20
T=IF + S 20.23% 9,156° 297.51° 3.05%°
4 DOA_100% 30
T =IF +Sj 20.56°¢ 9,182° 301.53% 3.08%
5 DOA_100% 40
T=IF 19.64° 9,013° 295.30% 3.01%
6 DOA_110%
T =IF +Si 21.87%° 9,594°¢ 305.42° 3.11%
7 DOA_110% 20
T =IF + S 22.34% 9,588¢ 308.55% 3.15°
8 DOA_110% 30
T =IF + Si 22.69° 9,658"° 313.61° 3.17°
9 DOA_110% 40
F_test *% *% *% *%
CV (%) 15.72 15.22 13.18 12.27

Y mean within the same column followed by the same letter indicated no statistical difference by DMRT.

* indicated significant difference at P< 0.05 ** indicated significant difference at P< 0.01

A1 commercial cane sugar (CCS) LAZHANARLNANG
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oy A_110%
(11.83 wafiius) Tluansneiunisldioiniiinau 10 % vesAamsziausniuladaaaudng 30 flaniy

]

lﬂlﬂvl,i"(lFDOA ot S waznsldtjondiinay 10 % sa9Adsziausnladanaudng 20 Nlansusials
(F ., 0.* Si) wanani nsldilendiiadn 10 % vasAdinssiaudnniutlefanaudng 40 Alaniu
lﬂ'@llﬁ"(lFDOA ot S flaflnalinananinaanesdasniniga (2.68 siw/ls) liunnsnaiunisldilenilinaau

10 % IRIANTLATITAUTINALL aTAAAUERTY 30 ﬁT@ﬂ%Fum'ﬂVLi'(IFDO + Si_) anuEAAFuAILAN

o . A_110% 30)
IS ! a o = o @ & o ] ° o
(control) inaliiFn CCS waznananiinIaresdesipangn (8.49 wWefidus uaz 1.16 /15 mmas)
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Table 4 Weight/stalk, number of internode/stalk, CCS and sugar yield of sugarcane at 12 MAP.

Weight/stalk number of CCS Sugar yields
Treatments (kg) internode/stalk (%) (ton/rai)
T, = control 1.36%Y 24.59°Y 8.49%Y 1.16"Y
T =IF 1.78° 28.53° 10.10° 1.86°
2 DOA_100%
T=IF +Si 1.83° 28.76° 10.21° 1.99%
3 DOA_100% 20
T =IF + S 2.21% 30.62° 10.78™ 2.18°
4 DOA_100% 30
T=IF + Si 2.24% 30.83° 10.81 2.22°
5 DOA_100% 40
T =IF 2.18° 30.51° 10.65™ 2.09%
6 DOA_110%
T=IF + Si 2.28% 31.11° 11.36% 2.48°
7 DOA_110% 20
T =IF + S 2.33%® 31.26° 11.60° 2.59%
8 DOA_110% 30
T =IF + S 2.35° 31.43° 11.83° 2.68°
9 DOA_110% 40
F_test * % *% *% *%
CV (%) 13.87 13.31 13.88 12.02

Y mean within the same column followed by the same letter indicated no statistical difference by DMRT.

** indicated significant difference at P< 0.01

A NdnduBessIne I aranluieuaaasdas
nslddeiaiacnanen vieldsauiuiareudngsine iualiraudnduresss uinsau eanlada
wunaiden uasdanauiazanluvauairesdeanscazsiuifie uanAiuad it d Ay damnneaia (Table

5)nmfm@mﬂzﬁﬂmﬂmwmu10%mﬂwmLﬂmvumummuﬂmamu@mm40ﬂiaﬂmm%IF oot Siyg)

m@l‘wmmmeummmmiuimmu Naanaia LLNUI‘WLL‘VI@LsﬁﬂN%@”@Niu%ﬂuﬂ’]‘ﬂﬂ\i@ﬂﬁﬂﬁﬂ%@ﬂ (O 250, 0.085

+

uaz 0.455 Lilafifus E]WNZ\]WG’]‘U 1NLL[?]ﬂM"I\‘iﬂUﬂ’WﬂﬁﬂEILﬂNLWNTu 10 % WBNANRLATIZARUTINAUTeTAARY

]

o

éms1 30 Alanfusiels(F _ + si ) msldieindiingu 10 % 189A1dAsziauintedaneudna,

20 nTamm@”Li IF om0t Siag) LL@vmﬂmﬂmmwmmo % WBIANILATIEIAL UF on 1r0ss) dounisldieadl

meu 10 % ﬂm\imqmevumummuﬂm@m@u@mﬁ 40 ﬂIZ\]ﬂﬁ‘NWﬂVL? |F 0% SI ﬁN@IﬁﬁQ’WNL‘ﬁNiu

ﬂm\‘im&]fn@ﬂ@ummuiumummm@ﬂﬂmnmm (2.28 mg/kg) TRNANNN An mﬂaﬂmﬂumumqmmm

yianiutladanaudng 40 Alansusals( IF_ +Si ) memﬂdﬂmﬂm‘wmu 10 % URIANTLATIEWAL

9 A_100%
o

SN TAREUERIT 3Oﬁian§miﬂvlé(lFDom +Si_ Gn\'i”lsit,mn&mﬁumi‘lzdﬂﬁLﬂﬁmumﬁmm”ﬁﬁuéwﬁu

)

1eTanaudng 30 Alansumals( IF +Si,) ANNANAL mmvwmmmmu (control) HNalFANNENdL

OA_100%
s

109577 lulngian Weaanaia ‘EWmesnw memm@uwmmlummwm@ﬂm@wm (0.091 1lafifus,
0.042 wasidus, 0.357 wWafidusl uaz 0.53 mg/kg ANNAAL)
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Table 5 Concentrations of plant nutrients and Si in stalk of sugarcane at 12 MAP.

Treatments Total N (%) Total P (%) Total K (%) Total Si (mg/kg)
T, = control 0.091%Y 0.042%Y 0.357°Y 0.53"
T=IF 0.218° 0.062° 0.424° 0.77°
2 DOA_100%
T =IF +Si 0.226" 0.066™ 0.430% 1.36°
3 DOA_100% 20
T =IF +Si 0.227" 0.068° 0.432% 1.63°
4 DOA_100% 30
T=IF + S 0.230° 0.071° 0.435" 2.14°
5 DOA_100% 40
T =IF 0.241? 0.079° 0.443%° 0.83°
6 DOA_110%
T=IF + Si 0.242° 0.080° 0.448% 1.42°
7 DOA_110% 20
T=IF + Si 0.246° 0.083° 0.451° 1.68°
8 DOA_110% 30
T =IF +Si 0.250° 0.085° 0.455° 2.08°
9 DOA_110% 40
F_test * % * % *% **
CV (%) 12.69 13.72 12.73 13.98

¥ mean within the same column followed by the same letter indicated no statistical difference by DMRT.

** indicated significant difference at P< 0.01

i’/ -dl U k7 ¥ U Y o 1 ! a v aa = ¥ 04
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