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Effects of Organic Mixed Material from by-Product of Monosodium
Glutamate (ami-ami) Factory and Fly Ash on Growth, Yield of Sugarcane

and Soil Properties
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ABSTRACT

The aim of this study was to investigate the effects of organic mixture material (OMM)
from by- product of monosodium glutamate (ami-ami) factory and fly ash on growth, yield of
sugarcane var. Kamphaeng Saen 01-4-29 and soil properties. Experimental design was
randomized complete block (RCBD) consisted of 7 treatments. The study revealed that all
treatments that applied chemical fertilizers or OMM both single use or in combination with
chemical fertilizers affected on height, stalk length, stalk diameter, number of internode/stalk and
CCS of sugarcane nearly the same, and significantly different when comparing with the control
treatment. Further, the application of OMM of 1,000 kg/rai in combination with chemical fertilizers
equivalent to primary elements in 1,000 kg/rai of the OMM resulted in the highest cane yield,
weight/stalk and sugar yields which was not different from the applications of chemical fertilizers
equivalent to primary elements in 2,000 kg/rai of the OMM and the OMM of 2,000 kg/rai. While
the control treatment produced the lowest cane yields, weight/stalk and sugar yields. After
experiment, it was found that single use OMM at the high rate markedly increases the EC, and

exchangeable Na of soil.

Keywords: by-product of monosodium glutamate (ami-ami) factory, fly ash, waste materials,

sugarcane
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Table 1 Initial properties of soil and waste material used in this experiment.

Organic mixture material (OMM)

Properties Soil Properties Ami-ami Fly ash (1:1 by volume/weight)
pH (1:1 water) 7.65 pH (3:50) 4.03 10.59 7.93
EC, (dS/m) 0.45 EC 1:10 (dS/m) 32.93 435 10.84
Organic matter (%)Y 0.80 Organic matter (%) 17.56 4.11 6.49
Available P (mg/kg)? 47.95 Total N (%) 4.63 0.07 0.96
Exchangeable K (mg/kg)?¥ 51.40 Total P,0; (%) 0.74 0.66 1.03
Exchangeable Ca (mg/kg)¥ 2,418 Total K,0 (%) 427 0.85 1.01
Exchangeable Mg (mg/kg)® 130.58 Total Ca (%) 0.02 5.52 1.46
Exchangeable Na (mg/kg) 46.42 Total Mg (%) 0.13 0.85 0.77
Texture? sandy loam Total Na (%) 2.30 0.56 1.92

Note ¥ = Walkey and Black method (Walkey and Black, 1934) 2 = Bray Il method (Bray and Kurtz, 1945)
3 = Extracted with NH,OAc pH 7.0 (Pratt, 1965) ¥ = Pipette method (AanaNIgna3TLgAangn, 2558)
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Table 2 Heights and numbers of stalk in one-meter row of sugarcane at different growth

stages.
Heights (cm) Numbers of stalk for one-meter row
Treatments 3MAPY  6MAPY 8 MAPY 9 3MAP 6MAP 8MAP 9 MAP
MAPY
T, = control 54.23° 173.67° 229.03°  255.57° 9.47 8.74 8.51 8.23
T, = OMM;gqo 74.032 194.89° 247.80° 304.00°  10.27 10.02 9.67 9.56
T3 = IFomu-1000 78.20° 196.56° 286.63° 310.00°  10.45 10.22 9.87 9.77
T4 = OMMsoo*+IF opmcsoo 78.87° 196.98° 292.50° 319.67°  10.57 10.32  10.03 9.97
Ts = OMM,g00 80.50° 198.77° 206.33° 323.83°  10.64 1040  10.12 10.00
To = IFomm-2000 80.97° 200.90° 299.07° 324.50°  10.68 10.53  10.23 10.10
T; = OMMgg0*+ Fopm. 84.77° 201.33° 303.33% 331.83%  11.31 1120  11.00 10.83
1000
F-test b * * * ns ns ns ns
CV (%) 11.96 12.56 12.75 15.86 12.07 12.07  13.77 9.39

¥ mean within the same column followed by the same letter indicated no statistical difference according to DMRT.
MAP = month after planting ns = not significantly different at 0.05 probability

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

Table 3 Yields, numbers of stalk, stalk length and stalk diameter of sugarcane at 12 MAP.

Treatments Yields (ton/rai} ~ Numbers of stalk (stalk/rai)  Stalk length (cm)¥  Stalk diameter (cm)Y

T, = control 9.92° 8,063 234.67° 2.50°
T, = OMM000 16.71° 8,231 272.40° 2.92°
Ts = IFoummto00 19.16% 8,296 281.07° 2.97°
T, = OMMsoo*+IF opmasoo 19.72% 8,356 294.60° 3.07°
Ts = OMM,g00 20.04% 8,457 295.20° 3.10°
To = IF opm.2000 20.97° 8,489 298.33° 3.12°
T, = OMM05+Foum. 23.312 8,764 304.87° 3.16°
1000

F-test ** ns > **

CV (%) 14.54 10.09 13.86 10.42

¥ mean within the same column followed by the same letter indicated no statistical difference according to DMRT.
MAP = month after planting ns = not significantly different at 0.05 probability

** indicated significant difference at P< 0.01
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Table 4 Weight/stalk, numbers of internode/stalk, CCS and sugar yields of sugarcane at 12

MAP.
Treatments Weight/stalk (kg) Numbers of internode/stalkY CCS (%)Y Sugar yields (ton/rai)V

T, = control 1.23° 20.00° 8.85° 0.88°
T, = OMM;g0 2.03° 25.67° 10.45° 1.759
T5 = IFopmato00 2.31% 26.13° 10.78° 2.07°
T4 = OMMsoo+IF opmso0 2.36% 26.27° 10.87° 2.14%°
Ts = OMMao0o 2.37% 27.00° 11.05° 22100
To = IFommz000 2.47° 27.07° 11.14° 2.34°
T, = OMM1000*IFoum. 2.66° 27.93° 11.69° 2.72°
1000

F-test . . . .

CV (%) 9.18 11.90 8.41 13.46

¥ mean within the same column followed by the same letter indicated no statistical difference according to DMRT.
MAP = month after planting * indicated significant difference at P<0.05

** indicated significant difference at P< 0.01

Table 5 Soil properties as affected by different fertilizer management.

pH EC, Organic matter Avail. P Exch. K Exch. Na
Treatments (1:1 water)!  (dS/m)¥ (%) (mg/kg)! (mg/kg)! (mg/kg)!
before experiment 7.65 0.45 0.80 47.95 51.40 46.42
T, = control 7.61%® 0.43¢ 0.69° 48.36° 57.09° 38.54¢
T, = OMM; g0 7.69° 0.58° 0.98° 56.44°° 66.78" 47.90%
T3 = IFomu-1000 6.71% 0.44% 0.83% 53.21% 62.34° 42.56%
T4 = OMMsoo+IF opm-s00 7.46% 0.54% 0.89° 57.41%° 78.26%° 44.28™
Ts = OMMyq00 7.90° 1.03? 1.222 58.13% 68.99%° 51.21°
To = IFomu-2000 6.49¢ 0.55% 0.86° 55.26" 64.85% 43.36™
T; = OMMyg00+IFomm- 7.15 0.84° 0.91° 63.22° 84.152 47 .12%¢
1000
F-test - o - « « -
CV (%) 14.84 12.37 9.04 13.86 12.87 11.50

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

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