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Effects of organic fertilizer from sugar factory by-product on yield,
yield components of sugarcane and soil properties
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ABSTRACT: The aim of this study was to investigate the effects of organic fertilizer (OF) from
sugar factory by-product on yield, yield components of sugarcane var. Khon Kaen 3 and some
soil properties. Experimental design was randomized complete block (RCBD) consisting of 9
treatments. The study revealed that the OF application of 300 kg/rai in combination with chemical
fertilizers containing all major elements equivalent to 300 kg/rai of the OF effected on the highest
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of fresh yield, numbers of stalk, weight/stalk, CCS, sugar yield and concentrations of N, P, K in
stalk which was not different from the applications of chemical fertilizers containing all major
elements equivalent to 600 kg/rai of the OF. After experiment, it was found that the OF application
of 600 kg/rai resulted in the lowest soil pH which was not different from the OF application of
300 kg/rai in combination with chemical fertilizers containing all major elements equivalent to
300 kg/rai of the OF. Furthermore, the OF application of 600 kg/rai effected on the highest EC,
and exchangeable K of soil which was not different from the OF application of 300 kg/rai in
combination with chemical fertilizers containing all major elements equivalent to 300 kg/rai of the
OF. While, the OF application of 600 kg/rai effected on the highest of organic matter, available P
and available water capacity (AWCA) of soil, followed by that the OF application of 300 kg/rai in
combination with chemical fertilizers containing all major elements equivalent to 300 kg/rai of the OF.

Keywords: organic fertilizer (OF), by-product, sugarcane, filter cake
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Table 1 Detail of treatments
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Quantity of major

combinations with chemical fertilizers
containing all major elements (N, P, K)
equivalent to 300 kg/rai of the OF

Treatments Describes Symbols elements
(ng—P2OS—KZO per rai)
T no fertilizer and OF treatment control 0-0-0
T the OF application of 300 kg/rai OF 7.53-14.67-4.95
s the application of chemical fertilizers oF-300 7.53-14.67-4.95
containing all major elements (N, P, K)
equivalent to 300 kg/rai of the OF
T4 the OF application of 150 kg/rai in OF150+IFOF_150 7.53-14.67-4.95
combinations with chemical fertilizers
containing all major elements (N, P, K)
equivalent to150 kg/rai of the OF
T the OF application of 600 kg/rai OF , 15.06-29.34-9.90
. the application of chemical fertilizers FOF_600 15.06-29.34-9.90
containing all major elements (N, P, K)
equivalent to 600 kg/rai of the OF
T the OF application of 300 kg/rai in OF +IF 15.06-29.34-9.90

300 OF-300

T8 the application of chemical fertilizer based on IFDOA 12-3-6
soil chemical analysis
Tg the application of fertilizer based on KC farm Fchm 4.39-2.05-6.16

Table 2 Initial properties of soil and organic fertilizer used in this experiment.

Properties Soil Properties Organic fertilizer
(0-30 cm) (OF)

pH (1:1 water) 7.43 pH (3:50) 5.20
ECe (dS/m) 0.91 ECW (1:10, dS/m) 5.60
Organic matter (g/kg)" 1.04 Organic matter (%) 43.90
Available P (mg/kg)” 49.13 Total N (%) 2.51
Exchangeable K (mg/kg)” 114.21 Total P O_(%) 4.89
Exchangeable Ca (mg/kg)” 1,879 Total K O (%) 1.65
Exchangeable Mg (mg/kg)” 107.21 Total Na (%) 0.39
Available moisture capacity 14.86 C/N ratio 10.15
(% by mass)”
Texture” loam Germination index 89.09

(%)

Moisture (%) 6.23

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

¥ = Extracted with NH4OAC pH 7.0 (Pratt, 1965)
? = Pipette method (AouNAsETNNRRTNLIgIANEN, 2558)

? = Bray Il method (Bray and Kurtz, 1945)
¥ = pafgndgitingn (2551)
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Table 3 Yield, numbers of stalk, weight/stalk, CCS and sugar yield of sugarcane.

Treatments Yield Numbers of stalk Weight/stalk CCS Sugar yield
(ton/rai)” (stalk/rai)" (kg)" (%) (ton/rai)"”
g
T, = control 9.35° 8,328¢ 1.15¢ 9.47¢ 0.88°
T,=OF, 14.21° 9,093 1.58° 11.09° 1.58°
T,=1F 14.52° 9,168 1.58° 11.56" 1.68°
T =OF +IF 14.70° 9,247° 1.59° 11.56° 1.70°
4 150 OF-150
T =OF 18.26° 10,272° 1.79° 12.38° 2.26°
T =IF 19.16% 10,382° 1.86™ 12.48° 2.39%
T =OF +IF 19.94° 10,447° 1.96° 12.61° 2.51°
7 300 OF-300 . b - b .
T, =1F 14.94 9,401 1.59 11.58 1.73
T=F o 11.03¢ 8,722 1.28¢ 10.18° 1.12¢
F_test *k *% *% k% *k
CV (%) 13.77 13.27 13.54 13.61 12.91

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

** indicated significant difference at P<0.01
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Bannpaudindurassaneanaiafiazasly
vi@uziﬂmnﬁzgm (0.154 wlefidus) Tuumnsnaiu
IF o B OF, +IF  deilnaliifunaenn
dnduressininunadoniiazanluvieudn
mmnm (0.621 1asidus) sasasun An IF or-600
Sellupnsineriy OF , uaznsldilainiinnue
BAau (F ) mmvmmmmw’m (control)
ﬁm@iﬁaﬁmmmmmeummﬁmiuimwu
Weanefa uazlnunadaniiazanluvieudn
fianfiqn (0.106, 0.055 waz 0.356 Lafidus

ATNANAL)

Table 4 Concentrations of plant nutrient in stalk of sugarcane at 12 months after planting.

Treatments Total N (%)" Total P (%)" Total K (%)"
T, = control 0.106¢ 0.055° 0.356°
T,=OF, 0.156° 0.103° 0.468°
T=IF 0.165° 0.112° 0.474°
3 OF-300
T =OF +IF 0.223° 0.116° 0.483¢
150 OF-150 a b b
T, =OF 0.358 0.136 0.584
T =IF 0.369° 0.145% 0.594°
6 OF-600
T =OF +IF 0.384° 0.154° 0.621°
300 OF-300 b d b
T=IF 0.236 0.071 0.576
8 DOA d de ¢
T=F 0.126 0.065 0.523
9 KC farm
F_test ** *% *%
CV (%) 13.65 11.77 12.78

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

** indicated significant difference at P<0.01
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uAzANLL, 2651) d9u OF  Hualiidl EC_ uaz
Ll?mmimmmemmmeﬂ@ﬂu”lmmmummm
(2.11 dS/m uaz 184.23 mg/kg AMuANAL) lauansg
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Buduntedng Buiuneanaianiiu
tszlaal uazAn AWCA ﬁumﬁugqﬁqm (2.14

wlafidue, 142.32 mg/kg hay 22.48 Lafidust
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4.89 1lefifus (Table 2) AadanaliiaAn EC,
Bundunsadng Fannueanaiaiiiu
ﬂav‘ﬂmﬁ hag A AWCA 189AUAINTIANFLINARSS
faw] mmvwmmmum (control) AN EC_1funnu
Burizndng Woane3ad flulseTem ‘Emmzmam
fnanulasuld uazAn AWCA mﬂqmummm
(1.02 dS/m, 1.12 ajidus, 51.32, 115.36 mg/kg
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Table 5 Properties of soil after 1 year of planting sugarcane.

Treatments pH ECe oM Avail. P Exch. K AWCA (2 YAP)
(1:1 water)  (dS/m)Y (akg)!  (mg/kg)!  (malkg)” (% by weight)”
before experiment 7.43 0.91 1.04 49.13 114.21 14.86
T, = control 7.48° 1.02° 1.12" 51.32" 115.36' 14.96°
T,=OF, 7.12% 1.63% 1.78° 95.88° 145.69¢ 18.66"
T.=1F .. 7.32° 1.38° 1.427 87.65' 128.54° 16.24%
T =OF +IF 7.16° 1.55° 1.68% 92.36° 143.25¢ 17.56%
4 150 OF-150
T, =OF 6.86° 2.11° 2.14° 142.32° 184.23° 22.48°
T =1F 7.01° 1.74° 1.55% 132.25° 171.23% 16.50%
T =OF +IF 6.88° 1.97° 1.95° 136.89° 178.69™ 19.59°
7 300 OF-300
T=IF ., 7.40% 1.31¢ 1.23%" 67.41° 174.69%° 15.19°
T=F 7.45% 1.25¢ 1.320 64.15° 162.31° 15.39°
F_test *% * %k *k *%k *% *%
CV (%) 11.04 12.54 11.44 12.98 14.05 36.11

"'mean within the same column followed by the same letter indicated no statistical difference by DMRT.
** indicated significant difference at P<0.01 YAP = year after planting
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