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Effects of organic mixed material (OMM) from by-product of
monosodium glutamate (ami-ami) factory and fly ash on yield of

cassava and soil properties
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ABSTRACT: The aim of this study was to investigate the effects of organic mixed material (OMM) from by-product
of monosodium glutamate (ami-ami) factory and fly ash on yield of cassava var. Huay Bong 60 and soil properties.
Experimental design was randomized complete block (RCBD) consisted of 8 treatments. The study revealed that
the application of OMM of 1,000 kg/rai in combination with chemical fertilizers containing all major elements
equivalent to 1,000 kg/rai of the OMM effected on the highest of fresh tuberous root and starch yield, followed by
that the applications of chemical fertilizers containing all major elements equivalent to 2,000 kg/rai of the OMM.
Furthermore, the application of OMM of 1,000 kg/rai in combination with chemical fertilizers containing all major
elements equivalent to 1,000 kg/rai of the OMM effected on the highest of average weight/tuberous root and
concentrations of N, P, K in tuberous root yield which were not different from the applications of chemical fertilizers
containing all major elements equivalent to 2,000 kg/rai of the OMM and the application of OMM of 2,000 kg/rai.
After experiment, it was found that the OMM single used at the high rate increases the pH, EC_, organic matter,
available P, exchangeable K, Na and available water capacity (AWCA) of soil.

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

Treatments Describes Symbols )
(ng'PQO{KZO per rai)
, no fertilizer and OMM treatment control 0-0-0
) the application of OMM of 1,000 kg/rai OMM1000 9.6-10.3-10.1
s the application of chemical fertilizers containing all major elements IFOMM’TOOU 9.6-10.3-10.1
(N, P, K) equivalent to 1,000 kg/rai of the OMM
T4 the application of OMM of 500 kg/rai in combinations with chemical OMMmOHFmﬂM500 9.6-10.3-10.1
fertilizers containing all major elements (N, P, K) equivalent to 500
kg/rai of the OMM
. the application of OMM of 2,000 kg/rai OMM2000 19.2-20.6-20.2
. the application of chemical fertilizers containing all major elements IFOMM’2000 19.2-20.6-20.2
(N, P, K) equivalent to 2,000 kg/rai of the OMM
T7 the application of OMM of 1,000 kg/rai in combinations with chemical OMM1000+|FOMM4000 19.2-20.6-20.2
fertilizers containing all major elements (N, P, K) equivalent to 1,000
kg/rai of the OMM
T the application of chemical fertilizer based on soil chemical analysis IFDOA 16-0-8
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Table 2 Initial properties of soil and waste material used in this experiment.

Properties Sail Properties Ami-ami  Fly OMM
ash  (1:1 by volume/
weight)

pH (1:1 water) 6.10 pH (3:50) 4.00 10.21 7.46
EC_(dS/m) 0.44 EC 1:10 (dS/m) 3014  4.14 10.64
Organic matter (g/kg)’ 0.77 Organic matter (%) 15.12  0.08 7.49
Available P (mg/kg)? 34.14 Total N (%) 432  0.04 0.96
Exchangeable K (mg/kg)? 42 .84 Total P,O_ (%) 153  0.12 1.03
Exchangeable Ca (mg/kg)” 873 Total K O (%) 411 0.64 1.01
Exchangeable Mg (mg/kg)? 59.71 Total Ca (%) 0.02 5.14 1.58
Exchangeable Na (mg/kg) 6.45 Total Mg (%) 0.12  0.91 0.64
Field capacity (% by mass) 16.86 Total Na (%) 224 072 1.78
Permanent wilting point (% by mass)¥ 4.07
Available moisture capacity (% by mass)* ~ 12.79
Texture” loamy sand

Note = Walkley and Black method (Walkley and Black, 1934) ¥ = Bray |l method (Bray and Kurtz, 1945)
= Extracted with NH OAc pH 7.0 (Pratt, 1965)" = ﬂ’\mﬁj’]ﬂﬁwqwm (2551)

= Pipette method (ﬂmwwmmmmﬂﬁwqmm 2558)
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Table 3 Fresh tuberous root yield, tuberous root/plant and average tuber weight of cassava at 12 months after

planting.
Fresh tuberous root , Average tuber weight
Treatments y Tuberous root/plant” y
yield (tons/rai)” (kg/tuber)”

T, = control 5.89° 11.80 0.31°
T =0OMM 8.61° 13.20 0.41

2 1000
T =IF 8.73° 12.57 0.43°

3 OMM-1000
T =OMM_ +IF 8.80° 12.63 0.44°

4 500 OMM-500
T =OMM 9.12" 13.47 0.42%

5 2000
T =IF 10.29° 11.67 0.55°

6 OMM-2000
T =OMM __ +IF 11.88° 13.17 0.56°

7 1000 OMM-1000
T=IF 8.10° 12.73 0.40"

8 DOA

F-test * ns **
CV (%) 16.81 8.05 13.73

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

ns = not significantly different at 0.05 probability
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Table 4 Tuber width, tuber length, starch content and starch yield of cassava at 12 months after planting.

Tuber width Tuber length Starch content Starch yield
Treatments (cm) (cm) (%)Y (ton/rai)?
T, = control 3.70° 23.51 22.77° 1.34°
T,=0MM_ 4.18% 25.60 27.10% 2.33°
T =IF 4.20% 25.60 27.40%° 2.39°
3 OMM-1000
T =OMM_ +IF 4.34% 26.44 27.43% 2.41°
4 500 OMM-500
T.=O0MM, 4.70° 26.89 27.50% 2.51°
T =IF 4.78° 27.01 28.00%° 2.88°
6 OMM-2000
T =OMM _+IF 4.78° 27.08 28.73° 3.41°
7 1000 OMM-1000
T=IF 4.07% 25.57 26.20° 2.12¢
8 DOA
F-test * ns *k ok
CV (%) 8.66 9.55 13.52 14.58

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

ns = not significantly different at 0.05 probability

** indicated significant difference at P< 0.01

* indicated significant difference at P<0.05

Table 5 Concentrations of plant nutrient in tuberous root yields of cassava at 12 months after planting.

Treatments Total N (%)Y Total P (%) Total K (%)Y
T, = control 0.142° 0.101° 0.785°
T,=0OMM_ 0.265° 0.120" 1.256"
T =IF 0.278° 0.120 1.325%°
3 OMM-1000
T =OMM_+IF 0.289° 0.129° 1.365%
4 500 OMM-500
T.=OMM, 0.290° 0.136% 1.425%
T=IF 0.301° 0.141% 1.444%
6 OMM-2000
T =OMM__ +IF 0.305° 0.153° 1.523°
7 1000 OMM-1000
T=IF 0.265° 0.118™ 1.152°
8 DOA
F_test *% *% *%
CV (%) 10.46 10.21 8.69

"' 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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Table 6 Properties of soil after 1 year of planting cassava.

WNUNERAT 45 (4) : 711-720 (2560).

pH EC OM Avail. P Exch. K Exch. Na AWCA
Treatments 1/ ° 1/ 1/ 1/ 1/ 1/ 1/
(1:1 water)”  (dS/m)”  (g/kg)” (mg/kg)" (mg/kg)” (mg/kag)” (% by weight)
before experiment 6.10 0.44 0.77 34.14 42.84 6.45 12.79
T, = control 6.21° 0.62° 0.78°  37.45°  44.35° 12.44° 13.67°
T,=0MM_ 6.91%° 1.66®°  1.56%° 52.32%° 5852%*  26.52% 16.35°
T =IF s 6.44 122°  1.12° 4865 5325™° 1859 15.83%
T =OMM__ +IF 6.85%° 1.56™°  1.45™ 4952  56.42%°  24.60° 16.18°
4 500 OMM-500
T.=OMM, 7.11° 1.86° 1.76° 6255  65.23° 32.27° 17.12°
T=IF 6.67> 1.35% 133 5574  61.32%*  21.40% 15.87%
6 OMM-2000
T = 6.95% 1.75° 1.66™ 58.82"  63.59°  30.32%° 16.97°
OMM  +I
1000 OMM-1000
T=IF, 6.59° 0.86° 0.87° 4526 4871  16.43%° 14.56%
F_test *% *% *% *%k * *% *%k
CV (%) 13.34 15.00 11.25  11.54 12.46 13.41 25.22

"' 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
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