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Effect of Chemical Fertilizer Management in Combination with Silicon on Growth and

Yield of First Ratoon Cane Planted in Kamphaeng Saen Soil Series
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Abstract: This study was to investigate the effect of chemical fertilizer management in combination with
silicon (si) on growth and yield of first ratoon cane var. Lampang planted in Kamphaeng Saen soil series.
Experimental design was arranged in Randomized Complete Block (RCBD) with three replications and
consisting of nine treatments. The study revealed that the application of 10% more of chemical fertilizer
based on soil chemical analysis in combination with 40 kg/rai of Si gave the highest of fresh yield, stalk
height, stalk diameter, weight/stalk, number of internode/stalk, CCS, sugar yield and concentrations of
N, P, Kin stalk but were not significantly different from the application of 10% more of chemical fertilizer
based on soil chemical analysis in combination with 30 or 20 kg/rai of Si. Furthermore, the application of
10% more of chemical fertilizer based on soil chemical analysis in combination with 40 kg/rai of Si gave
the highest concentration of Si in stalk but not significantly different from the application of chemical

fertilizer based on soil chemical analysis in combination with 40 kg/rai of Si.

Keywords: Fertilizer, Silicon (Si), Sugarcane
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ARUATUNILAY (Kamphaeng Saen soil series,
Ks; Typic Haplustalfs; fine-silty, mixed, semiac-
tive, isohyperthermic, Soil Survey Staff, 2003)
TugaAaunUNIRUE W.A. 2560 DNLABUNNIIAN
W.A. 2561 ImeiusaeteAuneulgnainuilag
NAABITTLAUAINNAN 0-30 Tu. 1ieALATIZ
gantRueUsenisre9ny tEwA A1 pH (1:1 water)
Angnnnsin i sesduluanwan s daenin
(EC) IEEVRIVGINIE b Tl unnuaanaiaiiily
szl Fanaulnuna@on uaaday wunilida
Tnesfuanaeuld Bunndaneuiansld uay

Table 1 Chemical and physical properties of initial soil.

oAy duiuaurFunelernisresdunaunis
neaaedlanandlili Table 1919MNUNNINARBILLIL
Randomized Complete Block a114914 3 19 FnF
neaad Usznaumie 27 ulastiey uiazullastay
FAUANS19 7.5 WAT 819 6.0 WAT AU 5 D7
FLUTUNIZUINUNN 1.5 A7 LivdayanananLay
ANAUTENOLNANARTIBALLBNIZ 3 WDINANT LI
Puazinaunatlsranns 1 wns InefiudiiiuiAen
Tuwsiazutaseiaavindu 4.5 x 4.0 A1919NAT Lag
eaziunreRTuNeaedliuansldlu Table 2

Properties Results Rating
pH (1:1) 7.15 neutral
ECe (dS/m) 1.40 non-saline
Organic matter (%)” 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
Extractable Si (mg/kg) 10.35 low
Texture? sandy loam -

Note = Walkley and Black method (Walkley and Black, 1934)

¥ = Extracted with NHAOAC pH 7.0 (Pratt, 1965)

4 = Bray Il method (Bray and Kurtz, 1945)

¥ = Pipette method (ﬂmwmﬁmﬁﬁmﬁﬁﬁ"iwm, 2558)
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Table 2 Detail of treatments

Quantity of major elements

Treatments Describes Symbols
(kgN-P205-K20 per rai)
T1 no chemical fertilizer control 0-0-0
T the application of chemical fertilizer based on soil F 18-6-18
2 DOA_100%
chemical analysis
the application of chemical fertilizer based on soil IF +Si 18-6-18
T DOA_100% 20
3 chemical analysis in combination with 20 kg/rai of Si
the application of chemical fertilizer based on soil IF + Si 18-6-18
T DOA_100% 30
4 chemical analysis in combination with 30 kg/rai of Si
the application of chemical fertilizer based on soil IF + Si 18-6-18
T DOA_100% 40
° chemical analysis in combination with 40 kg/rai of Si
the application of 110% of chemical fertilizer based IF 19.8-6.6-19.8
T DOA_110%
6 on soil chemical analysis
the application of 110% of chemical fertilizer based IF + Si 19.8-6.6-19.8
DOA_110% 20
T7 on soil chemical analysis in combination with 20
kg/rai of Si
the application of 110% of chemical fertilizer based IF + Si 19.8-6.6-19.8
DOA_110% 30
T8 on soil chemical analysis in combination with 30
kg/rai of Si
the application of 110% of chemical fertilizer based IF + Si 19.8-6.6-19.8
DOA_110% 40
T9 on soil chemical analysis in combination with 40
kg/rai of Si
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+Si ) nsldtle
S A_110% 30 .
a a K a a 1 +H aa
AHANTN 10% 189ANTAIziRuTnT]eEanaY
#m31 20 nn./19 (IF

DOA_110%
pNARASTRNINAUeERAaWERT 40 nn./13
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+Si ) waznsldileiad

DgA:lOO% aa ] = 1 = A
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N . L5 ems1 30/l (F _  +i )
TaRaUEMIT 40 nn./ls (IF + Si ) Hualdd -
DOA_110% 40
Table 3 Height of first ratoon cane at different stages.
Height (cm)
Treatments
3 MAPY 6 MAPY 8 MAPY 9 MAPY
T1 = control 78.81% 170.21°% 225.91°% 246.12'%
T2=1IF 119.31° 234.84° 271.42° 281.43°
DOA_100%
T3=1IF +Si 126.26" 235.93° 286.44° 299.87¢
DOA_100% 20
T4=1IF + Si 127.28" 238.47° 299.13" 306.84°
DOA_100% 30
T5=1IF + Si 128.233™ 240.92° 302.45% 309.89™
DOA_100% 40
T6=IF 126.58™ 237.43° 296.83" 302.95%
DOA_110%
T7=1IF Si 130.85% 241.19° 305.15%° 312.59"
DOA_110% 20
T8=1IF + Si 131.21% 241.26° 305.73% 318.16%
DOA_110% 30
T9=1IF + i 136.55° 243.91° 316.06° 324.87°
DOA_110% 40
F-test *x *x *%
C.V. (%) 13.91 12.08 12.96 12.77

" Months after planting

Zmean within the same column followed by the same letter indicated no statistical difference by using DMRT

** indicated significant difference at p<0.01
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Table 4 Number of stalk within one-meter row of first ratoon cane at different stages.

Number of stalk within one-meter row

Treatments

3 MAPY 6 MAPY 8 MAPY 9 MAPY
T1 = control 9.74%% 11.16°% 10.55%% 10.23%%
T2=IF . 11.44° 12.28° 12.11° 12.05'
T3=IF . . +Si 11.75% 12.42° 12.34° 12.26°
T4=1F , F Sl 12.34% 13.24%° 13.10° 13.08°
T5=1F ot Sl 12.48%° 13.45% 13.28% 13.22"
T6=1F 12.17%° 12.66" 12.53° 12.46°
T7=1F ot Sl 12.64% 13.69° 13.42% 13.38%
T8=1IF ., ..*Si 12.76° 13.81° 13.54% 13.46°
T9=IF . +Si 12.89° 13.97° 13.68° 13.55°
F-test o o o
C.V. (%) 1417 13.47 13.05 12.79

" Months after planting

Zmean within the same column followed by the same letter indicated no statistical difference by using DMRT

** indicated significant difference at p<0.01
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Table 5 Leaf greenness (SPAD reading) of first ratoon cane at different stages.

Leaf greenness (SPAD reading)

Treatments

3 MAPY 6 MAPY 8 MAPY 9 MAPY
T1 = control 34.43°2 33.47°2 32.21°? 29.58°2
T2=1F _ . 36.21° 41.94° 38.23° 37.14°
T3=1F 1 tSi, 36.26" 42.04° 40.21% 39.11°
T4=IF _ +Si_ 37.38% 42.55ab 40.54% 39.41°
T5=1F . .+Si, 37.50 43.23® 41.72° 40.32°
T6=1F_, .. 37.34% 42.50% 40.45% 39.35°
T7=1F ..+ Si, 37.60% 43.30% 41.87° 40.37°
T8=IF . +Si 39.61° 44.58%® 42.10° 40.45°
T9=IF _ +Si 39.63° 45.70° 42.23° 40.58°
F_test *%k *% > *%
C.V. (%) 13.62 14.28 13.27 12.38

"“ Months after planting

Zmean within the same column followed by the same letter indicated no statistical difference by using DMRT

** indicated significant difference at p<0.01

2. NANAAWAZEIAUSENAUNANANTRY
aazma (17 1)
2.1 HaNARUATATIUATFa s

nslddepiatiunen viselddouy
Tanauinssine] Halianandesanuazaiuou
srelsnesdaniiany 12 ieunAiausIAe wan
ﬁﬁqﬁu@ﬂﬂqﬁﬁﬂﬁﬁﬁﬁyﬁquqmﬁﬁ (Table 6) Na1Y
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.
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DOA_110%
+ =l a a ] o H oAaa o
Jeadaupdinasinusniutatanaudne 40
nn./ls (IF
DOA_100%

1 a A al Y o o 1 !
ANIAINIRU(F ) Fualaruiuaimalivea

+Si ) waznsld

+8i, ) uananit msldteaiiny

gaauniign (10,350 a1/l9) luunnsneiunisld
JenafinuAdiasziiusaunuiloianaudng 20
an./ls (IF +Si ) AIULNANFUAILAN (control)
DOA_100% 20 9 ,
a a o o | ' °
Hualinanandasaniazaruauansalsrassasmn
4qn (10.59 fw/ls uay 8,750 a/13 auasin)
2.2 AYNEN9481 LAURIUANENAN9AN
UMINAAT Lara1unulanasaan
nsldileaiiatinanen vsaldsaniu
TaAoUENIIF9) AnaliAdnenan dukiu
AutNA19aT Bntinsesn uarauauldessiaan
193980871818 12 IADUUAIAALSNAD UANFIAY
aenaliadAtyEan19aDia (Table 6 waz Table 7)
U A ) H = QI dy A o
NAaN9A8 NIFALANINNAY 10% VB9ANIATIZI
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) = o o o 1o
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Table 6 Yields, number of stalk/rai, stalk height and stalk diameter of first ratoon cane at 12 MAP.

Yield Number of stalk Stalk height Stalk diameter
Treatments
(ton/rai) (stalk/rai) (cm) (cm)

T1 = control 10.59°Y 8,750°" 253.72"Y 2.44°Y

T2=IF 18.73° 10,350° 290.72° 2.94d
DOA_100%

T3=1IF +8i 19.56° 10,080% 297.58% 3.00%
DOA_100% 20

T4 =IF + i 20.83%¢ 9,264° 305.49¢ 3.10°°
DOA_100% 30

T5=1IF + Si 21.31%° 9,266 308.56" 3.13%°
DOA_100% 40

T6=IF 20.21% 9,110° 303.53% 3.05™
DOA_110%

T7=1IF + Si 22.63" 9,718° 311.67°° 347
DOA_110% 20

T8=IF + Si 23.39° 9,832 313.70° 3.23°
DOA_110% 30

T9=IF +Si 23.56° 9,784 317.61° 3.24°
DOA_110% 40

F-test ok *k o *k

C.V. (%) 1417 13.85 13.58 12.59

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

** indicated significant difference at p<0.01
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2.3 A1 commercial cane sugar (CCS)

UATHANAAUNAA
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Table 7 Weight/stalk, number of internode/stalk, CCS and sugar yield of first ratoon cane at 12 MAP.

Weight/stalk Number of CCS Sugar yield
Treatments
(kg) internode/stalk (%) (ton/rai)

T1 = control 1.219Y 24.12°Y 8.32°Y 0.88"

T2=1IF 1.81" 28.74° 10.25" 1.92°
DOA_100%

T3=1IF +Si 1.94° 29.23" 10.31° 2.02%
DOA_100% 20

T4=IF + Si 2.25% 30.84% 10.84° 2.26°
DOA_100% 30

T5=1IF + Si 2.30° 31.22% 11.72° 2.50°
DOA_100% 40

T6 = IF 2.22° 30.76™° 10.73" 2.17%
DOA_110%

T7=IF + Si 2.33%° 31.64° 11.89° 2.69%
DOA_110% 20

T8=1IF + Si 2.38% 31.83° 12.18° 2.85°
DOA_110% 30

T9=IF +Si 2.41° 32.15° 12.21° 2.88°
DOA_110% 40

F_test Kk X - *k

C.V. (%) 12.78 11.45 12.44 13.12

Ymean within the same column followed by the same letter indicated no statistical difference by using DMRT

** indicated significant difference at p<0.01
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nslddeiaiiacnanen wraldson
Augameudnssing Analiponuiduduessg
Tulnsiau Weavleda Twunadan uazdaneun
azanluveus11038 088y 12 1AAUNAIFR
weieme wans19iuad Nldad Ay deaia
(Table 8) nanqAa NslaLelARLANTW 10%
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Table 8 Concentrations of major plant nutrients and Si in stalk of first ratoon cane at 12 MAP.

Treatments Total N (%) Total P (%) Total K (%) Extractable Si (mg/kg)

T1 = control 0.086' 0.039°Y 0.346°" 0.48""

T2=IF 0.222° 0.065° 0.430° 0.84°
DOA_100%

T3=1IF +Si 0.228% 0.070% 0.432% 1.40°
DOA_100% 20

T4=IF Si 0.231° 0.072% 0.436" 1.72°
DOA_100% 30

T5=1IF + Si 0.235¢ 0.075° 0.440° 2.36°
DOA_100% 40

T6=IF 0.244° 0.082° 0.450° 0.96°
DOA_110%

T7=1IF + Si 0.248" 0.086% 0.453% 1.48°
DOA_110% 20

T8 =IF + Si 0.253% 0.088% 0.458% 1.88°
DOA_110% 30

T9=IF +Si 0.259° 0.091° 0.462° 2.43°
DOA_110% 40

F-test *k *k *k

C.V. (%) 12.19 13.51 12.43 11.65

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

** indicated significant difference at p<0.01
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